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BAUSCHINGER’S INDICATOR EXPERI-| barrel. As a rule a new diagram was registered 
MENTS ON LOCOMOTIVES. for each change in the position of either the regu- 

Ox of our aims in conducting this journal haa | !ator, the reversing lever, the expansion hand (in 
always boen to keep the professional community of the case of Meyer's valve motion), or the Ma-epe the same intervals, from minute to minute, the state 
thia country conversant with the reacarches of the orifice. We readily admit that the method of tak- | of the atroke counter was registered, as was alao the 
engineering philosopher abroad, and it is for thia | '#s the diagrams from the footplate permits of a | boiler pressure, The feed water was measured by 
reason that we are to be able to lay before our | #0Te uniform system of observation, nevertheless a glass gauge fixed on the tender, and the fuel was 
readers a record of the exhaustive indicator experi. | W¢ Should ourselves give the preference to the plan | weigh e are glad to be told by Professor 
menta instituted by Professor Bauschinger, of | * which the operator places himself beside the in- | Banschinger—and enhances greatly the prac- 
Munich, with the assistance of M, Zorn, locomotive | “icator; and we prefer this latter way of proceed- tical value of the trials—that the engines were ex- 
superintendent of Angierg, on locomotives of the | img, 9M Sccount of ita enabling a far greater number perimented upon in their normal condition, and 
Bavarian state railways. ese Experimenta were of to be taken within a given time, than | while doing their ordinary work. It too frequently 


reversing lever remained unchanged was also care- 
fully noted down, and in order to arrive at the cor- 
responding number of revolutions of the drivers at 





principally conducted with the view of examining, the other method, and also on account of ita not happens that in trials of this kind the duties of the 
on the = hand, the distribution of steam efiectel depending so much on the working of gear, which, | engineman are interfered with or rendered perplexed 
by valve motions of various classes, and, on the | ¢ any time, may go wrong, by contrary orders, but we are told that thin was 
other hand, of ascertaining the absolute work done In the trials un notice the speed of the engine | not the case, and that the drivers were merely 
by the steam in comparison with the simultaneous | W44 measured and tered by means of a chrono- | ordered to aim at maintaining the proper water level 
consumption of fuel and water. We shall follow, | meter, the period during which the regulator and the | and boiler preasure, 
in our notice, the course of Professor Bauschinger's 
work on the subject,* which is divided into four " 
sections, viz, 1. On the mode of conduct- 
ng experiments and on the tested engines in 
general; 2. On the form of the indicator curves ; 
3. On the absolute performance of steam and fuel ; 
4. On water and steam consumption. 


1. Om the mode of conducting the Experiments and on 
the Tested yin in General, 

The indicator em the experimenters waa 
one of HRichards's, ered by Nears. Elliott, of 
London, and was of the usual dimensions, The 
indicator was fixed on a three-way cock over the 
middle of a cylinder, aa shown in the annexed 
Fig. 1, communicating with both cylinder ends by 
means of jin. copper pipes, ‘The instrument was 
handled, from the engineman’s footplate, by two 
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rods acting w the indicator cock, @, and the 
Gacerwny 200 , 4, while the barrel of the instra- TABLE No. IL 
ment, ¢, was connected with the piston rod cross- 
head in the manner illustrated. The crosshead | Eaprmane, ieee 
moved, moreover, one of Schiffer and Budenberg's ] Compression in 
atroke-countera, placed in close proximity to the parts of stroke. 


experimenter, who was standing, as before ql 
cathe engineman's footplate, After a diagram had - pistay 
been drawn the cownexion between the indicator Spe ee SSS GE EEA a 
barrel and piston rod crosshead could be loosened, hind front | bind | front hind | front | hind | front | bind | front | hind | front | hind | front 
and an arrangement was also provided for enabling —— ee | tae 


Class | } 
ilu per cen parts millimetres 11 per cent. of] In parts of 
Eagles m (ade coon | gr! = ad = | a stroke. 
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The valve of the engines running on the 
Bavatian po ged railwaye is pee of the shiftin: 


link, or Stephenson claas, and partly on a system o} 


double-valve motion, known on the Continent as 


Meyer's motion, Of ench category four engines were 
selected for trial, and of these engines we give the 
leading dimensions in the Table No. 1. on the pre- 

. They were all with outside cylinders, 


throe ae oxen, two goods, and the rest mixed 
Two of the engines were fitted with Allen's 


ee. 

crifvick's double admission valve, and it will be seen 
in the course of our epitome of the professor's in- 
vestigations, that this valve shows very good resulta 
in connexion with the shifting link motion, In the 
case of Meyer's motion, the main or distribution 
valves va yg by the reversing ~~ ; but these 
are not lor expansion aes, the reversing 
lever being either put full Toraeed or fully thrown 
back. The eecentrica of the expansion valves are 
set at an angle of lead of 180°. fore we proceed 
to examine the indicator curves obtained by I’ro- 
femor Bauschinger ba de in ‘Ti -~ No. ae on the 
preceding , some figures taken from a diagram 
relating +a hello of the main valves of the four 
engines with Meyer's valve gear, 


my 
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_ Itwill be noticed by examining this Table, that 
in the cage of the fourth engine (i) the Table con- 
tains the values corvaspending to firee positions of 
the reversing lever; this being the only cases in 
which the distribution valves were also uscd for the 
purpose of expansion, In concluding our notes on 
the engines texted, we should state that, with the 
exception of engine (H), all were supplied with 
variable exhaust gent, worked from the engine- 
man's footplate, and by means of which the blast- 
pipe orifices could gradually be contracted. The 
anuexed Figs, 2 and 3, illustrate the two different 
arrangements adopted, 
(Do be continaed,) 


THE LOUISVILLE BRIDGE, U.S.A.* 


Tire bridge, ustrated (his week by a two-page engrar~ 
ing, is of nathonal importance, forming as lt does the only 
connecting link of the great northern and southern railroad 
systems of America; a4 an engineering structure, it is also of 
general interest being the longest tron bridge in the United 
States, and comprising the longest trussed yet con- 
structed in America. It connects directly the Poutsvilke aed 
Nashville Railroad, om the roeth, with the Jeffersonville, 
Madisop, and Indianapolis Railroad on the north side of 
the river, and was built by the Louisville Bridge Company, 
in which these reads are large stockholders. 


Arrangement of Spans, 
The bridge proper is $294 ft. long, divided into spams of 
the following lengths (from centre to centre of piers) com - 
mencing at the Kentucky end, 
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} Grade. 

The grade of track approaching the bridge oa the Ken. 
tucky side coincides with that of the street nearest the end of 
bridge at ita crosslog ; from this petnt it ascends at the rate 
of 76 ft. per mille, striking the first span of beidje at an 
élevation of 63 ft. above low water, and comtinuleg till the 


‘S70 fe. span is reached at a distamey of 2500 ft. from the 

) street and $229 ft. from back of abutment; bere the track 
has an elevation of 95 [t. above low water, from this point 

| the grade is Jewel fur 2243 ft. to the north end of the 400 ft. 
span where it has an elevation of 1014 ft. above low water 

| (low-water mark bere being 64 ft. below that at the 370 ft, 

| apan); from the 400 ft, spam the grade descends at the rate 
of 76 it: per mile for 700 ft. to the Indiana aburnsent, 
where it has an elevation above the natural surface of the 
ground of 35 f.; from thle point it descends on an eeabaak- 
ment at the same rate til it reaches the grownd a¢ a distance 
of 2500 ft. from the abutment. 


Feeandations. 

The river piers rest directly om the solid rock bed, amd 
the shore piers and abutavents on hart clay, These founda- 
tions, with the exception of afew in the most rapid water, 
Were secured with but litte difficulty. 


Masonry. 
This &s of limestome laid in cement, and is of the most 
sablstantial character. 


comprises im the aggregate 30,000 euble yards. The piers 
jon the grades are 6 ft. x21 ft, those between the channels 


Sin. x 33 ft. 6 in. (rectangular) under the copings, all having 
& batter-of 43 in, per foot. 


Superastructaure, 

With the exception of the channel spans, all of the 
superstructure is placed below grade. The below graie or 
deck portion (excepting the canal draw which is entirely of 
wrought irom om the triangular plan) is om the plan of 
Fink's suspension truss; in this the chords, post shoes, cross 
strata, anid door beams (arched with tie rods) are of cast 
iren, the posta wrought, Phoenix colamns, and the tension 
mambers of the best wroaght iron. The weight ia supported 
by two trusses placed 16 ft, apart between centres; these 
trusses rest at the plerson planed surfaces om which they are 


Te comsists of 26 piers and two | 0 the 7th December, 1809. 
abutments varying in height from 40 ft, to 100 ft, and | actual 


(7 ftx21 ML, and those on which the long spans rest 10 it, | designed by and erected 





reess in such a way a9 to be independent of army movement 
ef the span. The pairs of trasses are placed lap the 370 ft, 
span 25 ft. and in the 400 feet 25 ft, 7 im apart betwree 
centres, and the tresses of tach pair respectively 34 fe. aad 
41in.; the clear span for roadway being 20 ft. @ in. 

‘The depth of truss from ceatre to ceatre of chords ix ia 
each span 44 ft, These spams rest on rollers at both enils, 
on which the mowement dee to change of temporatere takes 
place. The entire bridge is in addition.to its owe weight 
aging for a rolling lead of 2600 It, per lineal foot, 

factor of safety im the cast-iron chords ia freea 6 to 7, 
and in the wrought iron Uraces amd posts from 5 to & by 
Hedgkinson’s formule. 

The strain om the wrought-lrom teesion members ix 
varied according to their position and daty, in accontance to 
the priaciple wlonted ty Mr, Kink; for example, the sus- 
pension and small truss bars of the channel spams, whick 
are subjected to 8 maximam load at the passage of exch 
train, have a section correspoeding to a strain of TU0G Ih. 
per square inch, while their Loctom chords and the mix 
systems of the Fink suspension trassea, which rarely if 
ever are subjected to the maxinium calculated strain, have 
a section corresponding to 12,000 Ib, other members are 
propertioned for intermediate straina, 7000 Ib, being the 
imimem aed 12,000 tb, the maximum. 

The consexions throughout are by pina, whieh are aub- 

| jected toa shearing straim of from 6000 to TO00 Th, per 
aquare inch, All of the wrought iron wsed for tension was 
tested with a strain of 20,000 th, per square inch, it uli- 
mate strength being 60,000 th. and the cast lron was eub- 
jected to the moet approved tests for quality amd soundness. 

‘The bride 24 completed has a slagle treck in the centre 
for railroad tratiic, and foot-walks om each side 6 ft. wide, 
raieed Elim. above the rail bearing, A width of 14 it 
alomy: the contre line of beldge appropriated to the use of 
trains, is nee Goorel over. Each foot-walk is coa- 
fined by two lines of railing, a low one separating it from 

) the to way, and one 4 ft. high om the catside; with thie 
arrangement there are four lises of railing the entire length 
of the bridge. ‘These foot-walks and railings have beer 

| constructed elnce the taking of the photograph from which 

(our engraving of the bridge was made, and besides affording 

| a beantiful promenade, add wach in appearance to the 
general toish of the structure. 

| In some feture number of Exoinexntxe we shall 
illustrate and describe in detnil by drawings, the channd 
spans and some of the mose important deck spans of thie 
bridge. The was commenced in Augast, 1867, 
by contract, but sot being peshed satisfactorily, was, 
in the following year, taken charge of by the company, and 
finished under the direct management of the engineers, the 
lest stone being laid November 2ith, 1869. 

The lronwork was finished by the Louisville Bridge and 
Iron Company, who delivered it at the bridge site ready for 
erection at a certain price per pound, the Louisville Bridge 
Company erecting the same at (heir own expense and risk. 
‘The erection of the superstructure was commenced in June, 
1464, and completed for the passage of trains February 12, 
1870, a delay of two moths having been sustained on 
account of the washing out of the last span of false work 

During more than a year's 

service it hat sustained all the tests imposed by the 
traffic incident to its position in a manmer entirely 
to all interested. This great work haa beer 
under the supervision of Messrs, 

Albert Fink, chief engineer, and PF. W. Vaughan Prin, assis- 

tant engivecr. Its total cost from abetment to abetrsent 


bea: 
sathe 


| was $1,600,000. 


Mrasxs, Raxeowrs, Sora, Heap, axp Com-We are re- 
quested to state that Mr. John KR. Jolferies, who bas for the 
last fifteen years been engaged with the above named firm, 
and who is the son-in-law of ita senior partmer, has jast be- 
come a member of the firm, the name of whieh, howerer, will 
not be altered. 

Sasrrany Revor™ at Rosanto.—In consequence of the 
lamentable oatbroak of yellow ferer at lunes Ayres, the 
inhabitants of Rosario have been discussing the best meane 





| free to move when affected by changes of temperature, 
The chanel spana are 870 ft. and 400 ft. in length from — 
centre te centre of plers, amd are a modification of the) 
triangular This modification consists in the iotro- 

duction of secondary or auxiliary trasees, which render it 

possible te wee as economical length of panel in the primary | 
triangular tress, and by fixing the braces at their middle, / 
effect a ygreat saving of neaterial. | 

The weight i supported by four trusses, two on cach 
side of roadway, Although the tresses on each tide are 
securely connected by bolts amd struts, forming in effect a 
single trusa, this conmexion waa not made till each had ' 
been allowed to sepport its own weight, and assume its 
nataral curve uninfluenced by amy connexion with its 
neighbour; ly this arrangement the possibility of andue 
strains from imaecuraey ef workmanship is avoided. 

It isof interest to note that when this swang isdepen- 
dently, 80 perceptible difference could be observed in the 
curves of the four trusses, which were bolted together in 
poirs, without reaming or chipping, In these spana the 
chords brace shoes, and cross strate are of east iron, aed 
the braces and posts of wrought irom. The rowlway is 
sepported on trussed wrought-iron floor heame, om whieh it 








© See Exorsexatya, vol. +. page 57. 


af carrying out effective sani’ moasures at thattown. It 
is estimated that as outlay of 1,600,000 patacoons would 
place Rosario in possession of « proper water supply and « 
good system of drainage. 


Avernattan Txtucmarity —In the first quarter of this yoer 
the Queenslaed Government telegraphs earned 26200., but 
the working expenses were 4554/., #0 that it would seem that 
the lines are carried on at rather n considerable loss. In 
Victoria, tho Government has lately reduced the rates charged 
for tho tranamission of telegrams and the business has bent 
doubted in consequence, the rveeipts having risen in Mareh 
to H147¢. Thenumber of moasages received and transenittest 
in Vietoria in January was 22,))s2. 


a 





Soura Americas Trttoxarmy—A privilege for forty 
Fears has been ted to Mesers, Laznas for laying asubmarine 
cable between and Buencs Ayres. Huenos Ayres is now 
in electric enmmnunication with the remotest provinces of tle 
Argentine Confederation ; by the end of this ba the Argen- 
tine Hepublic will probably be also enjoyiag telegraphic 
intercourse with Chili and the Pacific coast. The Banda 
Oriental Government baa granted » concession,of & line 
hetwoen Monte Video ood Yaguakon in Hio Grande. Tbe 
works of the Tramsundine telegraph have been ewmmence! or 
the Chilinn side of tho Andes and aro being pusbed forward 


vigorously, 


Jury 7, 1871.) 
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SIX-HORSE TRACTION ENGINE AT THE WOLVERHAMPTON SHOW. 
CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS. 
{For Description, sce Page 7.) 


THE WOLVERHAMPTON SHOW. 

Ix our Inst week's article we gave an account of 
the doings of the Royal Agricultural Society, at 
Wolverhampton, up to the evening of the 29th ult., 
and we have now to lay before our renders par- 
ticulars of the trials of agricultural locomotives and 
ploughing engines which have been carried on 
since that date, a4 well as to supply further details 
of trials of which we have hitherto only given the 
general outline, Since the apy ce of our Inst 
number the trials of the agricultural locomotives 
have been completed, and it is of these trials which 
we intend in the first place to speak, 

As we have already explained, the Royal Agri- 
cultural Society this year abandoned the restrictions 
as to boiler preasure and load on the brake, which 
have so long detracted from the ralue of their 
competitive trials, and they, moreover, made ar- 
rapgements for obtaining indicator diagrams from 
peo engine during its run, and for ascertaining 
the amount of water evaporated and lubricating 
material consumed. This being the case, the 
brake trials at Wolverhampton have afforded much 
really valuable information of a kind not hitherto 
generally available, and we feel certain that they will 
materially aid the progress of agricultural engine 
building. Thus the use of the indicator has revealed 
valve setting of akind whichscarcely would havemade 
its appearance had the engine builders themselves 
employed this instrament as they ought to do, and 
in this respect we trust to sce an improvement in 
future competitions. Again, the records of the 

unntities of water evaporated show the comparn- 
. tives values of the various boilers as steam pro. 
ducers, as distinct from the properties of the en- 
gines as steam users, and we are thes enabled to 
trace out the cause to which the success or non- 





suecess of any particular engine is due. To enable 
our readers to do this more readily we have, in 
Table No, IL, on page 5, not merely recorded 


the coal and water y cach engine, but have 
also worked out the consumption of coal per squate 
foot of fire-grate per hour, and the evaporation of 
water per square foot of heating surface per hour; 
while we have likewise introduced columns giving 
the amounts of work done per pound of coal and of 
water consumed, and others showing the effect of 
employing @ portion of the exhaust steam for heat- 
ing the feed-water. 

egarding the effect of this latter practice on the 
apparent and real evaporative efliciency of the 
boiler, it may be advisable that we should say a 
few words here. Arrangements for heating feed- 
water by a portion of the exhaust steam may be 
divided browily into two classes, the first consist- 
ing of those heaters in which the condensed steam 
becomes mingled with the feed-water, and the 
second——and less common— variety, including 
those in which the water arisin A from condensation 
does not 80 mix with that entering the boiler, In 
the case of the competitive engines at Wolver- 
hampton, all the feed-heaters 
former class, and it is of that class only, therefore, 
that we have here to speak. 

In all cases where the feed water is heated simply 
by leading into the tank a branch pipe from the ex- 
hauat, it may safely be assumed that the steam by 
the time it reaches the water is practically at atuno- 
spheric preasure, and the total heat of each pound 
of it thus amounts (caleuluting from the zero of 
the Fahrenheit seale) to 1178 pound-degrees, In 
condensing, each pound of the steam of course 
gives off to the cold feed this number of pound- 
degrees of heat, less the number representing the 


ge agra of the feed water when heated. ‘I'hus 
if temperature of the heated feed water be 
170°, exch pound of exhaust steam condensed will 

ive ap to it 1178 —170=1008 pound-degrees of 
exe nd so on. ‘This amount of heat nt cir of 
course be sufficient to re-evaporate the condensed 
ateam under atmospheric pressure; and if the 
boiler was worked at that pressure, ita evaporative 
efficiency might be simply measured by the quantity 
of cold feed supplied to it, the additional water re- 
sulting from the condensation of a portion of the 
exhaust ateam bringing with it an amount of heat 
sulficient for its re-evaporation. When a boiler is 
worked under premure above that of the atmo- 
sphere, however, the case becomes different, ax the 
total heat of the steam produced is then greater 
than that of the exhaust steam condensed, and the 
heating surface, in addition to supplying the heat 
necessary for the evaporation of the fresh or cold 
feed water, bas also to furnish the amount of heat 
representihy the difference between the total heat 
of the exhaust steam and that of the new steam 
produced. Under such cireunstances, therefore, 
the real evaporative efficiency of the boiler will be 


longed to the | higher than it would appear to be from a measure. 


ment of the feet water supplied; or, in other 
words, the boiler will really be doing more work 
than it would be if it was merely evaporating the 
samme quantity of cold feed water, and the heating 
arrangement was notin use, ‘The real economy of 
the feed heating arrangement consists in its re- 
ducing the quantity of water which has to be 
wvaporated through the instrumentality of the 
boiler-heating surfave, 

‘The consideration of « particular instance may, 
perhaps, assist in,explaining this matter more clearly, 
and we shall take, as our example, Mesars. Aveling 


4 
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and Porter's 10-horse engine, which waa facile pria- 
cept in the brake trials, and the performance of 
which ia recorded in the fret line of Table No, II. 
Referring to the Table, it will be seen that this 
engine had $200 1b, of feed water supplied to it, that 
the temperature of the feed was 170", and that the 
above-mentioned quantity of water was evaporated 
by the consamption of 420tb, of coal. Calculated 


in the ordinary way, this would give an evaporation 
Sa 
Jap = 7-02 1b. of water per pound of fool ; 


bat in reality the boiler did more than this, To 
heat the feed water from the natural temperature 
of, say, 53° to 170° required (170-55) x 3200= 
308,000 units of heat, and thia must have been 
7 S64 .000 

supplied by the condensation of livs— i707 
368.110 

“008 =$65 lb. of exhaust steam. The amount 
of ived water was thus increased to $2004305— 
4565 tb, and it was this quantity which the boiler 
had to evaporate from a temperature of 170°, oF, in 
other wonls, the evaporation from that temperature 

S565 


420 
aamed, But the mean preasure at which Messra. 
Aveling and Porter's boilor was worked was 115 Ih, 
per square inch, and the total heat of steam of that 
pressure is 1219.3° or say 1210°, an amount $1° 
greater than that of the exhanst eteam which is 
condensed, and we thus see that, in addition to 
ae the eoid water supplied, the heating 
surface has to furnlah for each pound of exhaust 
ateam condensed and re-evaporated 31 pound-de- 
greea of heat. The power of evaporation from a 
temperatare of 170° being known. that from a 
natural temperature of 55° is readily calculated. 
Tn the former case the boiler has to sapply 1219 — 
‘170=1049 poand-degreea, and in the latter 1219 — 
§5=id¢ pound degrees for each pound of water 
evaporated, and the evaporative efliciency of Messrs 
Aveling’s boiler with cold feed would thus be 
$.458 x 1049 

1164 
efficiency lightly greater than that gives by the 
ordinary form of calculation. 

We have dwelt at aome little length on this sub- 
ject, aa we have noticed a tendency in some quarters 
to noglect the fact that the admisaion of a portion 
of the exhaust steam to tho tank containing the 
feed not merely heata the latter, but also adda ta 
the quantity of water ta be sabsequently evapo- 
rated, In the case of Messra. Aveling ata | Porter's 
10-horse engine, 11.4 per cent. of the exhaust steam 
is thut condensed and a corresponding saving 
effected in the supply of feed-water to be furnished 
from other sources, Jn reality, indeed, the evapo- 
rative efficiency of the boiler is even higher, and 
the consumption af water per horse power greater 
than we have shown it to be, as the above caleula- 
tion inkee no account of the steam condenaed in the 
steam jacket. Ip engines constructed like Mears, 
Aveling's, Mr. Burrell's, and Messrs. Tuxford’s, all 
the water resulting from the coudensation of the 
steam in the cylinder jacket rups back direct into 
the botler, aud is re-cvaporated, thus saving an 
equal quantity of feed which would otherwise have 
to be supplied by the pumpea Owing to the con- 
siraction of the engine, it is impossible, without 
the aid of apecial arrangements, to measure the 
quaotity of steam thus condensed in the jacket ; 
bat even with auch moderate degrees of expansion 
a8 those at which the enginea were worked at 
Wolverhampton, it is probable that it amounts to 
quite 6 er» per cent, of the whole feed, and it is 
those well worth raking into consideration, 

An interesting fact shown by Table No. IL, and 
ove which may at thet sight appear difbeult te ox- 
plain satisfactorily is the comparatively amall quan- 
tity of water wed per dynametrical horse power | 
ver hour by the engitea with wnjacketted cylinders, 
lhua, we find, Mosars, Ransoene's engine wing loss 
water per dynainetrical horas power per hour than 
Mesars, Aveling’s scoind best engme—an engine 
which developed cousderably more power per 

anid of coal than Messrs, Ranwomes'—while even 
Soars, Howanl’s engine, in which the cylinder is 
connected ta the boiler by a very long and ianper- 
feetly protected ateam pipe, the quantity of water 
used per horac power is leas than in Mesers, Aveling’s 
engine just referred to, The explanation of this 
appeats te consist in the fact that all the engince 
with unjacketted cylinders are provided with boilers 
which superheat the steam to 4 greater or leas ex- 





amounted to — 8.486 lb, per pound of cal con. 


=7.649 Ib. per pound of coal, an 


tent, Thus the bollera are notorious auper- 
heaters when working with a strong draught, amt 
in Mesars, Howard's boiler the auperieating is also 
prohably very considerable. So far the experiments 
appear to show that where very moderate degrees 
of expansion are adopted suprrheating may eth- 
ciently replace steam jacketting, althoagh we our- 
selves consider the latter to be by far the prefermble 
expedient. This, however, is a matter into the 
further consideration of which we cannot cuter here, 

The leading particulars of the competitive engines 
are all given by us in Table No. I on page 6, 
while we have appended to the end of this article 
an outline deseription, containing such details aa 
we deemed worthy of notice, yet which could not 
be conveniently stated in the Table. 

We must now pass on to describe what has proved 
in many respecta, the soost interesting, and certainly 
by far the most exciting, featare of the present mevt- 
ing at Wolverhampton, namely, the trials of the 
traction engines over the course laid down at Barn- 
huret. These trials have been looked forward to 
with specin} interest, from the fet of their being 
not merely the firat held by the Royal Agricultural 
Society, but the first of a public character, in which 
eogines with Thomaon's india-rnbber tyres have been 
bronght into competition with engines having tyres 
of the ordinary kind. There is probably no invention 
—or rather, perhaps, system of construction —which 
has been #0 extravagantly belauded by the non- 
technical press as these said india-rubber tyres, It 
haa been averred—-and that, too, in journals whose 
editors ought to know better—that these tyrea would 
entirely revolutionise traction engine construction, 
and it has been stated that road steamers fitted 
with them had proved themaelves capable of tra- 
versing easily roads of auch o soft and treacherous 
character as to be utterly impassable for ordinary 
engines, ‘The very extravagance of many of the 
statements made caused them to defeat their object, 
bat still enough effect remained to create a very 
strong belief amongst the general public aa to the 
extraordinary merits of indinrubber tyres, Even 
the scientific press has in some inetances tended to 
strengthen this belief, although only, we are glad to 
any, to a very limited extent, whilst we ourselves 
have repeatedly pointet out the fallacy of many of 
the statements so freely sheep apts y the advo- 
cates of such tyres. In making this statement we by 
no meana desire it to be understood that we object to 
india-rubbber tyrea ix fofo. In writing on this aub- 
ject In December last (side peer 425 of our tenth 
volume), we said: “It will be seen that through- 
out our objections to indin-rubber tyrea are based 

rincipally upon commercial considerations, and 
there can, we think, be no doubt that, by these 
considerations alone, the use or disuse af auch tyres 
will ultimately be determined. Our objections, in 
fact, are urged not against elaedie tyres, Iut against 
tyres formed of such an expensive material as india- 
rubber now is, That there are certain 
special circumetances that may warrant the em- 
sleymont of india-rubber tyres we admit; but that 
for general purposes they are worth the money they 
cost, we cannot at present believe.” The accuracy 
of these views bas been fully substantiated by the 
trinks nt Barnhurst, and these trials we must now 
describe, referring for information respecting the 
character of the course to the map and sections 
published by us on page 448 of our Inst number. 

The first proceedings in connexion with these 
trinls took place on Saturday inst, when the com- 
petitive engines did a BP perery | canter over the 
course without any lo 
entered for competition were Mesars. Aveling and 
Porter's ]0-horse engine, and 9 6-horse engine b 
the same firm ; Messrs, Ransomes. Sims, and Head's 
“farm eteamer” with indin-rubber tyres; Mr. 
Charles Vurreli's 8-lorse engine of hia usual pat- 
tern, and aleo a Thomson rowl steamer by the same 
maker; and, flonily, a LO-horse traction engine, 
constructed by Messrs, Tuxferd, which bad been 
employed by Meare, Amiva and Barford for driving 
their ploughing tackle, and which was entered in 
their name, Mesera. Howard's Li-horse trction 
éngine, with their safety boiler, was also intended to 
compete, bat it had come to grief in the show-yard, 
where it had been taken to be tried on the brake, 
and waain process of being dug ont and got into 
position at the time the trials over the course took 


behind them. ‘The engines ; 
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‘The only engine which failed to make the trip 
without accident was Messra, Tuxford's, which by 
an error of the steeraman was nearly taken down a 
hank close to the 10$th chain post (see map in our 
last bomber), aud which was ouly saved from 
making a senous leap by its leading wheels coming 
one on each side of a tree, and fixing themselves 
lirmly in its roots, After a severe strugyle, resulting 
in sone slight damage, thia engine kad to be hauled 
ont of ite predicament by Memrs, Aveling and 
Porter's handy little 6-horse engine. Although not 
entered for competition the little 6-horge engine, 
made by Meesra. J, Fowler and Co., amd illustrated 
hy os on page 3 of the present number, was also 
rup the course on Saturday, and, notwithstanding 
that it was checked by having to run along steaclily 
behind Messre. ‘Tuxford's engine for part of the 
distance, it accomplished the trip in 164 minutes, 

Saturday's proceedings were, however, mere play, 
and the real earneat werk was performed oa Mon 
day. ‘Thronghoot Sunday and Sunday night the 
rain had been coming down in torrents, and on 
Monday morning many parte of the course were 
little better than a treacherous awamp. ‘The groand 
at Barnhurst is very light, and when aaturated with 
rain it appears to be thoroughly retten and anre- 
liable, yearly on Monday worning it waa atill rain- 
ing, but about mid-day, when the competitive en- 
gines arrived from Wolverbampton station, where 
they had been to be weighed, it cleared up a little, 
per notwithstanding the unfavourable circum. 
stances, the triale were commenced, 

‘The first engine to make the trip was Mesaza, 
Aveling and Porter's 6-horae engine, of which we 
have already spaken, As recorded in Table No, 
111,, which contains the leading results of the tripe, 
this engine, although weighing but 5 tons 4 ewt. 
2 qr., took a load of $ tons 40 ewt., and got over 
the ground in excellent style, accomplishing the 
distance in 52 min, At starting the wheels were 
each fittid with «ix “paddies” and eight spikes, and 
theae were kept on until the 63rd chain poat was 
reached, when they were removed to allow the 
engine to ran better over the hard read which com- 
menees at that point. On starting aguin after a 
stop of 24 min., the engine drew its load without 
any difficulty until the S2nd chain post waa reached, 
where the course passes through « gap in the hedge 
to the parish road, Here the ground waa in a 
fearfully aft condition, but asthe distance to be tra- 
verse over it was short, Mr, Aveling did not deem 
it worth while toapply the paddles, but pot over thy 
difficulty by detaching the engine from the wagon, 
allowing the former to pass over the soft ground 
unloaded, and then hauling the wagon over hy a 
long chain after the engine had renched firm ground. 
It ia only fair that we should say a word here 
concerning the admirable generaiship displayed 
by Mr. Aveling in his management of bis engiacs 
during their trips, Under his experienced guidance 
no time was lost in dealing with any difkenlty which 
might arise, Everything that was wanted was pro- 
vided, and every man accompanying the train knew 
just what he ought to do, and was kept from interfer - 
tng with the labours of others, ‘The engine, the trip 
of which we are now describing, was driven—and ao- 
mnirably drivea—by William Lhoan, a young engin = 
driver well known at the recent Royal Agricultural 
Shows from his management of the handy little 
crane engines, of which Messrs. Aveling and Porter 
are makers, ‘Lo return to the trip of the 6-barae 
engine, however. At about the 122th chain post, 
after skilfully taking a diibeult turn into a puteway, 
ube train arrived at the bottom of a hollow, the side 
of which rove at nu incline of Lin 12, Here the pual- 
dles and spikes were again applicd, and the engine, 
having been attached to the wagon by a long chain, 
ascemled the bank unlowled, and op reaching the 
top drew the wagon up after it. The pull, how- 
ever, 2s a mont severe one, and at one time the 
leading wheels of the engine were lifted and held * 
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circumetances where the india.rabber tyre engine, 
costing nearly twice as much, had utterly failed to 
take little more than half the load. 

Altogether the trials at Marnhurst proved mont 
decisively that a properly potent 9 agricultural 
locomotive can be depended upon to move about a 
farm under any cireumstanges which may be ex- 

ected, or are likely to ovcur in practice, The 
india-rubber tyre engine failed, not from any fault 
of Messrs, Ransorics, for the engine isa really aplen- 
did piece of work, but simply because it waa entirely 
unfitted for the work it was called upon to perform. 
We do not deny that there may be situations in 
which it may be desirable to employ india-rubber 
tyres in some form or other, but they certainly de 
Hol appear to be in any way desirable on farm en- | 
gines, We have for sume time paat considered that 
the beat agricultural logomotive for ordinary ugo is 
really @ light class of engins, such aa the f-horse 
male by Messrs. Aveling and Porter, and the 
performances at Karnburst, and the useful work 
executed on the heavy land near Stafford by 
oue of these engines, in getting the ploughing 
tackle into positioa, bas contirmed og in this 
opinbon. 

Our notice of the traction engine trials has ran 
to auch o length that we can say but little this week 
cmeerning the ploughing trial. We, howerer, 
give, on page $,a Table containing the chief re- 
sults obtained since our last number, and we ahall 
take an early opportunity of describing the various 
engines and tackle in detail. 

Yesterday morning the various trnetion engines 

to 


were to atart from Wolverhampton and —— 
Stafford by road, each engine hang loaded in pro- 











(By Terzonara.) 
Strarronm), Thursday evening. 

The following are the chief results of the trip of 

the traction engines from Wolverhampton to Staf- 
ford to-day : 

Net time Consumption 

Makers’ Narre. on road, Load of cols, 

brs. min. dona, ct. gr. Ib. 


Reva ca 


16 Geound exeonlingly wet when the trial was made. 


{ This trial was not completed, the engine having to abandon the Load 
"| L after passing over abeat three-fourths of dee length of dhe ooaree. 


ay f Groand had partially dried wher this trial woe commenced, bat rain 


befire ih waa ocun pleted. 


3h (Ground in fer wort condition than durieg any of the previous runa, 


various sizes by this firm. In general arrangement, this engine 
differs eo far from Messrs, Aveling and e's eell-koown 
type, that the cylinder is arranged on the top of the Grebox 
causing, while the crank shaft ts placed sear the chimney, 
The motion fromm this crank eheft & transmitted to the 
wheela by mrane of a coustersbeft with qaick and slow 
penis aod strong pitch chains on cack side, vither of theae 
ehains being capac of being disconnected, when turning a 
corner, without stopping the engine. The engine ia mouritext 
on volute springs fae the hind or driving axle. and in onder 
that the length of the piteh chains may not be affoeted by the 


Rasacanes, 4 ay | play of the engine om the springs, these as well asthe arle-box 
Aveling pb yay hy al : ry % : 2 4 | guides, are placed not vertecally, but inclined backwards at a 
{i0-horse) 420 %% & 2 17 | Might angle to the direction of thechnins. At the frontend, 

C. Burrell's (ord. pattern) — 8 W 18 4 & | the engine reste by means of a prolonged bracket upon the 
omeon'a patent)... & 10 12 & & | leading axle; the steering guar, which 1 of the hand-wheel, 

Burroll's last engine was dela: by a breakdown | *°™ and sector class, i# aleo carried by thia bracket, thie 


of one of the wagona hauled. ‘The steam omnibus 
* Chenab,” built Mesara, Ransomes, Sims, and 
Head, also made the run under the direction of 
Lieutenant Crompton. Time occupied 2 houra 
30 min. ; coals used 5 owt. 1 qr. 


Descaipriox or Aextevirraa. Locomotrvns. 

Ly our last number we published detailed descriptions and 
eagrarings of the two representative types of traction en- 
giave—egriculttml locomotives or“ farm steamers” we should 
say—et the Wolverhampton Show; we shall now 
to describe the rewt of the compoting exgines, of which the 
leating partioalars will be found in Table No, I. on the 
present This Table also containe the corrected 
weights of ths engines in working order, ae ascertained on 
Monday morning om the weigh brdge of the high-level sta- 
tien, Wolverhampton. The reference sutbers of the Table 
are at the same time arranged with regen! to the eoomomical 
efficiency of the various engines during the friction trake 
trial, or with reverence to the quantity of coal used per dyna. 
metrical horse power per hour. 

As already stated, 3! Aveling eed Porter exhitit two 
light &-borse traction engines of @ similar © to their 
10-hores eagine ahown on pages 452 and 433 of cur last 
number, and, as Messrs. Ransomes’ engine wasaleo deacribed 
by us last week, we shall ooly bave to sy something here 
with reference to the engines sent hy Mr, Charles Burrell, 
Moers. Tusford and Sons, and Messrs. J. and F. Howard, 

No, 5. The 4-horee agricalieral looomotive with horizontal 
bailar, exhibited by Mr, Charles Barrell, of the BL Nicholas 
Works, Thetford, is of the wsaal petiern as manufectered in 


arren; 4 necessitating, ———— the gga a * 
second = paresn tie pm engine, The cylinder is 
steam jacketted, as in all the other traction eagines pre- 
meet provided with a boiler of the ordinary locomotive 
type. For the purpose of heating the feed-water before 
going into the boiler, the exhaust steam or part of it can be 
admitted through a throttle valve inte a enet-iron pipe 
leading round the boiler inte the water tank which is Gtted 
under the boiler, The coals are carried in a buoker at the 
trailing end, holding & ewt. of coals, while the capacity of tha 
tank is 150 gallons. 7 

Ab regards the SS of this engine, some capital 
work was, ne we hare stated elsewhere, dowe last Mooday 
vror the traction eogine course wt Baraburst Farm. Aa to 
Use trial on the Friction dynamometer, the ennsumption of 
osala per home power would no deubs have heen less with a 
better distribution of etram. The diagrams taken during 
these latter trial rans, and of which we Ulustrated a sample 
on page 449 of our last number, deeonstrate clearly that the 
action of the valve motion might be greatly improred. 

No. 6. Moasra J. and F. Howard's li-horse engine, Ottod 
with their patent safety boiler, represents certainly a very 
remarkable type of agricultural locomotive oomatruction. 
The boiler consists of three sections of Din. tubes 3 ft. long, 
and of two pections of 7 in. tubes of the same length, eack of 
these sections comprising 6 tubes und 7 tubas respectively, 
making in all 32 tubes arranged? boristntally, and commeni- 
cating with @ corresponding number of vertical eon=txiam 
tubes, ae in their marine boiler illustrated by us on page Lib 
of gue last volume ‘The boiler tubes are made of wrought 
tron yi; in. thlek, and lap-welded; the inclination of the 
tubes towards the conmexion pipes is 1 in & Up to the 





cestrically, a smaller ciroalating pipe of Sf in. diameter, and 
provided with slots Lis. wide, thew pipes being introduced 
to facilitate the circulation of the water, and to ensble any 
sediment to be collocted by withdrawing them. To do this, 
the cast-iron cap, which the end of each tube, can be 
unsere’ 

The cylinder, which is not steam-jecketted, and the motion 
are — = above the footpiate, at the trailing end of the 
engine, mesth the footplate, is stank baldiog 251) gal- 
loma of water; abore the tank, the opeee in divided, longitu- 
dinally, into two partitions, ane Uf, 7 im. by OM, din, oom 
talsing, aa already mentioned, the cylinder and motiog, or 
the englae proper, the other partition, 2 ft. 4 lm. by 6 fl. 4 in, 
providing room for the engine man and for about 15 ewt. of 
coals. a the crank shaft, which is placed clos to the 
boiler and just above the fire door, the motion is tranamitted 
to the driving wheels entirely by gearing in the followin, 
manner: Upon the driving axle are baped, oneach aide o 
the engine, two disos or driving blocks, one of which receives 
ite motion from the crank shaft by means of countershalt 
gearing, proportioned in the ratio of 12 tol, The driving 
wheels bear against these disca, so that either or both of the 
wheels ran be connected or diseonaseted to them by means 
of a ple 2fia. in diameter applied at a radine of Yin. from 
the whoel autre. The engine is steered from this driver's 
atend by « amall dy wheel and suitable gearing by tonane of 
which an endless wire rope can be worked ; thia wire rope 
acting, at the leading end, upon a» large drum to which 
steering wheel is fixed. 

We shall protubly hare something more to my about 
Messrs. Howard's traction engine, in the meantime we cer- 
tainly eanmet praise it. Even if the form of boiler had been 
retainet—asd we cannot sey thal we cousder this boiler 
adapted for traction engine pui he general form of 
the engine would have bees much improved by placing the 
boiler fully 25 is, lower; the excoaive length of the engine, 
alea, might hare been mdused by arranging the epliader in 
a vertical position behind the belles The indicator diagrasss, 


which we had an o rtunkt of ieqpection during the trial 
rues ab Welenhampin, and ene which we reproduce 
here, illustrate » very eonsiderable loss of pressure from the 
buler to the cylinder, des, no doubt, to the great len: of 
piping exposed; but, on the other hand, thay show a far loss 
amount of back pressure than we should have expected from 
the length and arrangement of the exhaust pipe. The engine 
we should state is fitted with link-motion, and the erneral 
design sud the workmanship of the em, it it proud 

No. 7, The W-horse agricultwral Jocemotive, built by 
Meare. Tuxford and Sona, of Boston, is of a pattern differing 
matertally from any of the pevewding emgines of a suniler 
class Inthe fleet place, the driving wheels aro placed under 
the front ond of the engine, that is to eny, the chimney ond, 
while the steering wheels are arranged behind the firebox ; 
eo that, whe the engine is propelling a load, the position of 
the locometive is reversed as compared with that of am ordi- 
nary traction engine, We cannot ere what advan’ cab 
be claimed by this arrangement, but it te certainly objection- 
ably on the grousd that the engine driver is obliged to stand 
with his bark agesinet the direction of the rau. Ofcourne 
ihe engine le stecred by a second attendast, nevertheless, the 
control over the engine is lees perfect than in Burrell's engine, 
muorh less ao in ccenparieos to Aveling ant Portee’s arrange- 
ment, where the whole machine is completely under the coa- 
trol of one man. 

The cylinder, which is 2 in. in dinmeter by 12 in. stroke, and 
which is fitted with a steam jacket, is placed in » similar 
position neio Messrs, Avching and Porter « etasdand 10 borse 
asd 6 horse agricultural locomotives; but fnetead of employ- 
imap apart gemring. the wheels are driven by piich chains, ox 
adopted by Mr. Charles Barrell. In thie latter cam, how- 
ever, the mauterahal is placed across the boiler top, while, 
in the eogine under gotice, the erank ahalt transite le 
motion, by interscdiate compensatiog grat, to a counter. 
shaft, which is arranged under the @ barrel and close te 
the driving wheels. 

The frawing of Messrs Tuxthed’s engine is of a very 
peculiar construction, whieh is worthy of special nutice here. 

nstend of the frame plates forming a rigid fieture, they are 
actuslly hinged to brackets, {ined oo each side of the firebox 
easing; thus the frame forma, in fact, « lever, having its 
fuleruts at the said bracket, aed to the other extremity of 
which, sear the smoke box, ia hung the main weight of the 
engise, through the iatermleion of éromg volute springs, 
At the steering wheel end the weight ls alen carried by apris: 
aud we realily ackouwledge the altempt of carrying ¢ 
whole weight wpow eprings, asa step in the right direction, 
especially in enses wheze no elastic tyres are provided for. 
The water, which is carried in a tank which forma 
kind of demble shell to the amoke ber, can be heated by « 
pape from the exbaust; the enal is carried in bunkers ar- 
ranged near the engine driver. The performance of this 
engine dering the tnalson the brake beuficeetly explained 
in the Table but we should state that—to jndge by puseervus 
indicater diagramns, nay, by the mere irregalar beat of the 
ine—the action of the alide valvo was aadly doficuont. 
. Charles Burrell's 4 horse dowble cylinder road steamer 
with the vertical “ pot bedler" is mounted on three wheels 
fitted with Thomson's india-rubber tyres, the two driving 
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wheels being 5 ft, wad the loading wheel 8 ft. 6 in. in 
diameter, while the effeotive width of the tyres, im both 
cases, le 15 in. and the thickneme of the india-rubber ring 
44 io, The main difference of camstruction between this 
engiae and the ome of the same nominal borse power ex- 
hiketed by Messrs. Ransosnea, Sima, and Mead, consists in 
the arrangement ofa Ae, sexe Te the latter case, both 


eylinders are placed in the png pany oe lg” 
by oar illustration on of our namber, Mr. 
emit, on te as , Oxes his cylinders transversely de 
by wide, but aleo carried by wrought-iron standards, which 
atthe same time, enclose engine The motion 


from the crank shaft is received by a ooanter shaft, and from 
there it is transmitted to the anmular racks fitted to the inside 
of the driving wheels, The ratlo of gearing can be altered 
fromm slow to quick or viee vered by clutch-levors 
situated by the aide of the driver, A flywheel can also be 
Sred on the side of the engine om the counter shaft, for the 


purpose of driviag, , or any other elass of stationary 
inechinery 


It was at frat intended to rum this engine on the friction 
brake, with steam at 1500b, the boiler, in fact, bearing the 
imposed hydraulic test of double that pressure without show- 
ing any egos of leskage Io the murse of the trial runs, 
however, it became manifest that, with the hearty lond of 
24 horees on the brake, nothing like that pressure could pos- 
tibly be inaintained, and the engine waa rum through the 
tral with a mean boiler preasurwe of 100)b. The coemuap- 
thee of coal per Espana sega hore power per hour, es te 
corded in or Table on the porfirmances, is very high ; it 
would have been ees, we have so doubt, with an incressed 

faton apeed and a correspondingly reduced Joad on the brake. 
is but fair to mention that both of Mr, Burrell's engines 
are finished in « very creditable manner. 
NOTES FROM PARIS, 
Pans, July 8, 1871. 
Finan aces, 

Tar lean of two millierds has been advasted with an 
enormous excess, and by a single day's subseripcloes, We 
have vo intention of setting ap ® song of triumph over this 
great financial success, that would eoand false in the actual 
situation of France ; but we are justified in observing how 
much this easy affleence of capital towards advantageous 
investment, jastifies the hopes of speedy commercial and 
industrial restoration. Yesterday we feared that the heavy 
burdens imposed upon the country woold for a long time 
have paralysed all enterprise In trade and indmstry: to- 
day we may believe that useful endertakings will scill find 
capital and credit necessary for thelr prosperity and de- 
velopment, 

Bat we know also better to-day the projects of the im- 
ae and taxes which are required to fursish to the 

reasury the increase of income the nocessition of the 
country require. The following are some of the changes 
which will strike directly epon iedustry: French and 
forelge ships arriving from abroad will pay tonnage does, 
at the rate of t franc per ton. The sugur duty, which is 
now on an average, 43 francs per 100 Ailogrammes, or 
aboutT@ per cent, of the actual valor, will be knereamed hy 
three-tenthe, All raw materials will pay a custom's duty 
of 20 per cont. ad valoreas, the same with all textile fabrics. 
Beer, wine, abeobel, and tebacro, are attached also in diffe- 
rent degrees, The inland postal rates will be raised upow 
letters of 10 grammes from 20 to 25 centimes; printed 
matter, samples, &c., now carried at very low rates, will 
have to submit te great additions, Matches will pay an 
average tax of & ceatimes per box, which will pive, mekoo- 
ing an sanual consumption of 200 millioas of boxes, 
revenue of 10 millionsof francs, ‘There will be established 
on paper, of which the production is vabeed at 120 millions 
of francs per annam, taxes representing 12 per ovnt, of their 
value, Petroleum aod coal oil will pay ow importation 
duties of from 40 to 5 franca per 100 kilogrammes. 

Tue eos axp Coat Thapes. 

‘The fron and cual indestrios, spared by the project of the 
budget, aed over-exclted by a long suspension, are rapidly 
recovering themselves in all parte of the country; already 
the quoted prices are rising, as tha railways, lisele by little, 
are recovering their old activity. 


Bavaxcen Mint. Stroma 


Last week we noticed an ceay by M. Yvon-Villarrean 
tpoe the subject of balasced mill stones; we now proeced 
to yive an analysia of the work. 

It is known that a mill stone, having beem at first 
Ualamced in a state of rest, that is to eay in such a manner 
that when in this condition lta interior face, which is plain, 
may be borizontal, this face takea generally an inclination 
more or bess decided, from the time that the stone is re- 
volved around the vertical shaft whieb passes through the 
point of suspension. This result, injurious to a good pro- 
duction of flour, ia dae as such to irregalarities in the fourm 
of the stone as to any beaperfection fn the homegenelty of 
the materials of which it is composed. Bat it is poesible 
to obviate this inconremlanc: by arranging certain weights, 
called by M. Yrun-Villarceau asses rélumtes, around the 
Stooe, anil perpendicular to the plane of its lower face, 

If the treegulerizbes im forms im the distriberion of the 
material in the various points of the stone were known, 
and cold be submitted to calculation, one could determeioe 
the position of the adjesiment weights hy apply lag formule 
relative to the rotation of a solid bedy round a fixed point. 

But as it is impossible to measure and to aubanit te cal- 
culation the glements of the problem, the only course i to 
ceck ic the observed movement of the millstone the mera- 

















ware of ite irregularity, The author hes proposed to make 
an analytical Medy of the movements to Gud out the oe- 
ture and extent of the changes in order to fix the position 
of the ccanpensation weight. 

We need net follow tbe learned matheenatician through 
the development of the analytical methods which be has 
applied to this difficult subject, but will cowtent ourselves 
with making known the two processes, and the ocnclusicn 
to whie’ he has led his caleulations. Let us suppose that 
two of the balance weights are pleced is two perpendicalar 
planes, Ie the plane of one of these weights Jot es fix on 
the clreamference of the stone a small style, and arrange 
a fixed vertical surfere to receive the impression of the point. 
The position of the polat corresponding to the state of 
equilibrium of the stene will be noted very distinctly; then 
if the stone is pat inte peolica, the pointer will {rave lines, 
whose ordinates will be connected with those correspendiag 
to ita stuth: equilibrium, ‘The mesn of these ordinates ia 
then taken, or if grever exactness fe required, the mean 
ordinate may We calculated. This dome, it la easy to caleu- 
late bow much it will be necessary to shift the weight ina 
direction mliculas to the lawer face of the sisee te 
aullify this ordinate, It is sufficient to place each weight 
in twe positions to determine the valae of its mean ordi- 
ate 1t wil) be easily seem in what latermediate position 
the weight must be placed to obtain am ordinate equal tu 
zero. For the secomd sause ri‘glimte @ wimilar process is 
repeated; tho two operatioes may, however, be conducted 
togethor, care being taken to place the two points at 
different heights, oo that their (races om the fixed plane may 
net be comfused, 

Uf conformably to general practice four compensating 
weights are employed instead of two, it will be eefficient to 
shitt together in equal degrees, and ia opposite directhouns, 
the two means altaated in the same meridional plane 





FOWLER'S TRACTION ENGINE. 
We gite on 3 an cograting of « (-hore traction 
engine Sr a Seer pare, enbinied ty Mesere. Juun Fowlor 
Sol Ca, af Leeds, at the Wolverhampton Show. The pein« 


cipal dimensions of the eogine are as follows: 


ft. in. 
Diameter of cylinder ... . : oT 
Stroke a na on ow 
Heating face 1 Tubes tk} og. ft. 
Firebox 24 = 
Total 114 ,, 
Firegrate area ... ous 1 
Average steam preesure 1) 
Diameter of driving wheels ... on uw &§ O 
Breadth =. “ ve ou 1 2 
Speed of road motion with engine running 
at 160 revolutions, quick speed 3 miles 
per hour, alow speed 14 miles pet hoor 
Weight of engiee in working order 74 tows 


Tt will be seen frau the engraving that the engine is 
earried om three whevls, anil in caw of the engines of thia 
class eabibited at Wolverhampton the wheels are fitted with 
india-rubber tyres made up of segments secured on Messrs. 
Greig and Aveling’s plan. The road wheels are driven 
entirely by gearing, aod the crank shaft and eountersbaft 
bearings are carried by brackets formed by exteniling the 
side plates of the firebox upwards, om Mr, Aveling’s 4yetem, 
The water is carried partly ina tank under the boiler, and 
partly under s tack at the trailing end eo aa to equalios 
the weight, and the moving are all cased in os 
shown, One of the engines at Wolrerhamptos has a dloablo 
chimory, the hollow sides of this chimney fortning « chamber 
through which tho e¢xhaget pases on ite way to the blast 
nogale, A silent exhaust of a very effective kind is thus ob« 
tained. ‘lhese engines aro altogether of a very handy class 
and they are eupable of being run at a bigh speed if 
nevewary, It was one of three engines which made the 
quick ran round the course on Satarday last, to which we have 
alrvady referred. 


FOREIGN AND COLONIAL NOTES. 

Tie North American Pacific Coart.—!'rofemoe Agassiz bar- 
lag had & cimet surrey steamer ender his control is 
examining the meters of oe hoe on the North —s 
coast, in comnozion will acm soundings vil 
collect specimens of natural bistory. 


Omniduses ix Paris, —The rerense of the Parisian Ornnibus 
pany ie reviving. In the week ending Juno 17 tho 
Foempte were 12,K36/., againet 17,9642, in the eneresponding 
week of 1870, The suenber of the company’s connibuses a2 
work was lactrased in the week ending June 17 to SM). 


Road Steamers in Brosil.—Privilegea hare heen granted 
in the Brazilian province of Rio Grande do Sul for twu roads 
istesded for Thomson's read toamers. 


tok Southers Reaifroad.—The laying of the taile of the 
Utah Southern Bualirosd kas born comnmeeeed, Brigham 
Young deove the drat epike in the pensence of a large con~ 
courses of spectators. 

Street Railways in Mothourne-—An applcation has hon 
made to the Melbourne City Counsell by Mr. M*Millan for 
authority to introduce strowt tramways into that city. Tho 
— was referred to the public works committee of the 
coubel. 


The Belgian Iron Trade—The sate of the Belgians iron 
trade continues favourable, Abinost all descriptions of iron 
sre le good demand, eapecially plates; coasidernble quan- 
tithes of theae latter have hers scat to Germany. A contract 
for 200 tows of ralla for the Noeth- West Austrian Hail- 
way hos boew divided betwoea the Thy-le-Chitesu, the 
Cowillet, the Mowevan, and the Sclessin Works, 
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THE METROPOLITAN DISTRICT 
RAILWAY. 

THE engineering event of the week has been the 
opening of the jon House Station of the Me- 
itan District Railway, and the went ¢x- 
tension of the line into the centre of the City. We 
have on so recent an occasion illustrated and de- 
seribod® this last, and really great engineering work 
which has been more beset with difficulties than 
moet of the other work on the line—that we need 
not again refer to its description and arrangement. 
There remains now only the short length of line 
eastward, to be constructed, to make a junction with 
the City terminus of the Metropolitan Railway, and 
— the inner circle, as contemplated by Mr, 
Fowler in 1804. Whether this line will ever be 
made or not remains to be seen, the financial difi- 
eultics in connexion with its construction, whieh 
hitherto interfered with its progress, will most pro- 
bably be removed for some time at all events. So 
that meantime, although in the obviows fitness of 
things, the missing link should be supplied, and the 
‘Tower Hill Extension built, the Metropolitan Hail- 
way must be regarded as complete, but divided into 
two inanagementa, the Metropolitan proper, — 
ing ita passen, from the west through the 
northern af London to the enatern terminus, 
and the District, accommodating the westerly 
localities between fashionable Kensingion and 
Westminster, along the Thames Embankment, 
and eo to (QJucen Victoria-street, Which of these 
routes will be the most profitable a short tine will 
decide ; but it will be a matter for much regret if 
the two companies should enter into anything like 
rivalry in their management, Co-operation, not 
competition, ia the safe course, and neither 
line can afford to suffer injury or inflict it on the 
other. Eq it is againat their joint interests that 
there should separate and independent estab- 
lishmenta, separate shops, superintendents, trafic 
management, and so forth; all these duplicate 
charges of maintenance will be so much needless 


* Seo Exorsexuixe, page 100, vob xi 



















ENGINEERING, 


9 





burden Jnid upon the railway. Doubtless these 
ditficultics will be cleared up before long; indeed, 
the chairman of the District Nailway, on the ocemsion 
of the opuning of the station, stated that the directors 
of the line be represented are now in cordial co-oper- 
ation with those of the Met tan. In euch a 
case the interest of both companics will be far better 
secured, 

It was a little hard of Mr. Gladstone to allude 
in his speech last Saturday mornipg on the same 
occasion, to ** The pleasures of Hope" in connexion 
with the sharchoklora in the District Company, 


"| Ele said that these * did not live upon the present, 


for, on the coutrary, they habitually, earovstly, 

and constantly directed their view into the future,” 

‘This being the case, the assurance of the chairman 

must have been extremely weleome, for the antici- 

esi of severe competition with the Metropolitan 
been a souree of no Httle anxiety. 

But even ander the most favournble conditions, 
there are isany whose apprebensions will not per- 
iit them to believe that the future of the District 
Railway ia a bright one. 

Such sombre views are very excusable when it is 
considered ander what disadvantages the line has 
hitherto laboured. The term of ita completion was 
delayed to an extent whieh no one could have 
imagined, and whilst a vast capital was lying an- 
productive, the earning capacity of the unfinished 
line was neccssagily limited. After long delays, 
when the railway was opened as far as Westininster 
Bridge, there was but a comparatively scanty tratlic 
available, consisting only of those pastengers whose 
business lay between Kensington and Westminster. 
Then came the tedious pertod of construction along 
the Thames Embankment, the backward state of 
which probably helped to retard the railway, 
#0 that for a very long while the Westminster 
Station formed the terminus. And when the line waa 
opened for traflie as far as Blnekfrinrs there re- 
mained the most important length uncompleted, by 
which the bulk of passengers could be conveyed 
into the heart of the City. So that up to the present 
time hares line has not had a chance ; — 
re, increase of passengers upon it, as lengt! 
lenth it waa pated me citywands, has shown that ft 
will command a large tratfic, and one less liable to 
direct competition than the Metropolitan itself, 
Resides, there is little doubt, taking into con- 


t ace 


the metro- 
politan tratiic of the South-Eastern Railway, and 
will absorb a large proportion of the Westminster 
and City trafiie now conveyed by omnituses, Le- 
sides all this there is the special business developed 
by the ever-growing art and science buildings at 
South Kensington. The annoal exhibitions, the 
Musenins, the schools, all create an increasing tratlic 
of their own, which will help to swell the income of 
the company. 

Taken altogether then, the prospects of the now 
completed line appear fair, thonh they are never 
likely to renlise the sanguine expectations in voyue 
when the railway was promoted, and hopes ran bigh 
about metropolitan railways in general. ‘Thase 
hopes have enfferod heavy blows since then, and 
few at the present time dare auticipate 7 per cent. 
upon their investments, With the enormens cost 
of railways in the ametropolis, such a result is of 
course impossible, The money spent to obtain 
peruiesion to make a line, the money spent in 
aequiting ground upon which te make it, the cost 
of works, the cost of working after completion, all 
these items swell into figures, which even the 
revenue from the inexhaustible throng of puscengers 
cannot gain large interest for, 

Bat if it should happen, even under all its mvost 
favourable conditions, that the Metropolitan District 
Railway should not prove profitable in the end 
(though this undesirable contingency is, of eourae, 
a remote one), the sharcholdvrs will have the real 
entisfaction of knowing that they have provided 
a mast efficient and commodions line of travel, that 
through their help the crowded streets become leas 
thronged, that the transit of passengers ia intinitely 
facilitated, and that aabe pe step towards the 
great London street reform been accomplished, 





They will know, moreover, that the construction of 
the line haa involved the destruction of many 
miserable streets a disgrace to the metropolia, aud 
the dislodgment of hundreds of people a disgrace 
to the population, and that it has made room for 
new strects, and fine buildings, #0 that good has 
heen wrought directly as well as indirectly by 
the work. All success, thon, to the Metropolitan 
District Railway, completed at last, and to the 
patient abarcholders who have completed it! 


THE HOOGHLY BRIDGE. 

Tue question of bridging the river Hooghly at 
Caleutta has now been under dizenssion for about 
a quarter of a century, and it will doubtless be 
admitted on all sides that the time imast now have 
arrived when something definite should be decided 
upon, anda bridge of one sortor another be put 
in band. ‘Thia is a question, it must be remem- 
hered, affecting not only the passengers from Cal- 
cutta by the East Indinn Railway only, but the 
public of Caleutta generally, Howrah stands to- 
wards Calentta much in the samo position as Lam- 
beth docs to Weetminster, or the Borough to the 
City, with the exeeption that there exists no road 
of communication between the two sides of the 
river, and in this respect it is perhaps more In the 
position of Dirkenhead to Liverpool, al! eomnmeni- 
cation between the two sides of the river being 
dependent upon boats Numberlees planwfar over. 
head bridges, floating bridges, and subways ha@e 
from time to time becn submitted to Govermoent 
as mean for effecting a safer passage than is pos- 
sible with the prescut provisions for transit, Sue- 
ecesive Governments bave talked, reported, and 
enlied for plans, and referred home and done no- 
thing. Two yeara ago five well-known gentlemen 
offered to hah a floating bridgein eighteen mouths, 
if Government would yraut them certain reasonable 
concessions; these genthanen were Mr, W. Gran- 
ville, the Government Architect. Me. F. Vreatage, 
agent of the Rastern Bengal Mailway, Mr, 1b. Lelio, 
of the Rast Indian Railway, and Mvesra. Stephenson 
and Parton, Civil Engineers, ‘The plans and pro- 
posals of thea gentlemen were sent to Government, 
and after considerable delay & committer was ap- 
pointed to report upon their scheme, That re. 
port advised that the bridge be made a frce one, 
which of course put a stop to all private enterprise 
in the matter, Government then undertook to 
build the bridge themselves, and Mr, Leslie waa 
appointed engineer for carrying out the work; 
but as there appeared a good prospect of making 
it 8 remunorative work by the levy of tolls, that 
part of the recommendations of the Committee 
which stated that it should bea free bridge bas 
heen disregarded, and a Hill las accordingly been 
passed to provide for its construction, and the sub- 
sequent levy of tolls on passengers and goods, It 
appears that this is a work which might advan- 
tageously have been intrusted to private enterprise 
to construct, snd it has given no amall amount of 
dissatizfaction to thas capitalists who were pre- 
pared to nssist in its construction, and had even 
offered to do so, that the Government have deter. 
mined to keep the work in its own hands, Hf such 
awork as the Looghly [ridge be not considered 
suitable for private enterprise, the question very 
naturally suggests itself, what sort of work will the 
Government of India intrust to be carried out by 
such agency? Irrigation works have over and over 
again been declared to be unsuited for construction 
by any other agency than that of the Government 
itself; it has buen given out that all future railwaya 
in India will he anderiaken by Govermment; and 
now a local work auch a3 the [oo shly Bridge laa 
similarly been denied to private enterprise, 1s 
private cuterprise, therefore, to be entirely debarred 
from a participation jn the construction of public 
worl ta India ¥ or is it to be intrasted only with 
such works a3 are wot likely toprove remunerative, 
whilst all of a promising character are reserved for 
construction on account of the Government? If 
such be the case, all who would now devete their 
energies and resources in asaiating iu thedevelopment 
of Endia’s resources, will nsinrediy direct their at. 
tention to other countriva, where they will meet 
with greater encouragement, 

Mr. Leslie having been appointed as engineer for 
the construction of the bridge has been instructed 
to proceed to England with the view of superiutend. 
ing the execution of the necessary ironwork in this 
country, After all the various plana that have from 
time to time boun proposed for this important 
bridge, economy has apparently been the gauge by 
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which the design has been settled. It is to bea 
floating bridge, the more permanent, but at the 
same time more costly proposala baying been 
rejected on the score of econunty in firet cost. So 
far aa we understand Mr. Leslio’s design, it consists 
of deep and narrow pontoons placed in pairs with 
their length in the Sireation of the stream, and 
a ing a platform roadway which will connect 
Calcutta with Howrah. ‘The peculiar shape of the 
pontoons has been given to them with the view of 
adapting them to the exceptional circumstances and 
rapid atream of the river Hooghly ; thas their ex- 
ceptional depth will give them steadiness at the 
sane time that owing to the sharpness of their enda 


and narrowness, they will offer the least practical | ployed, la scarcely ar 
resistence to the tidal current which at times rung) extremely wnireasona 
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feeling of diseatiafaction, quit their work in o re- 
gular manner, bot resort to mennoes and phyical 
measures to deter other and better disposed mon 
from continuing their labour, threats and violence 
being ee agninat the labourers who 
attempt to their place. The consequence is 
that the work of o large establishment has been in- 
terfered with temporarily, serious inconvenience is 
éxperionced, and bad the ringleaders in this affair not 
proceeded to extremities, the annoyance and loss 
wuffered would, of course, have been much greater, 

For trade outrages such aa these, special measures 
of severity are required, for the legislation which 
deals with disputes between employers and em- 
licable. It is, to nay the least, 
: that so much inconvenience 


ata very great speed past Calcutta. We shall hope should be suffered, without the possibility of remedy, 
to give some further particulars relative to thia’ until actual rielence has been offered, and that even 


brklge on a fatare occasion, | 


FIREPROOF ROOFING. 

Sous interesting experiments were recently car 
ried out at the Patent Stone Works of Mr, Frederic 
Ransome, at Gireenwich, in order to ascertain the 
power of the roof covering lately introduced into) 


this country by Messrs. Erichsen and Co. of Copen-, 


bagen, to resiat the action of tire. 

‘Two timber sheds bad been previously con 
siructed, both precisely similar in size aod materia 
a Fach shed was 10 ft, by 6 ft, square, | 


8 class of vperatives for which » 
_ and will be, required, antil suc 
_ fit to be tranted with the full privilege of the 


1 with the latter; but the mere development of brute 


then, the punishment of the chief offenders should 
not altogether atop the mischief, There in clearly 
cial legialation ia, 
time as they are 


English subject. A coalition of labour agninst 
capital ia always permissible, and often just, and 
éuch coalitions must always exist; Chey are the 
natural «forts—sometimes right, sometimes wrong 
—vof the former to place itaelf more oo an equality 


force, as the result of a grievance real or alleged, 


7 ft. high, One of them was covered with demands the strongest mesaures for its repression. 


alates resting on rafters, the other waa covered with 
the so-called roofing pasteboard. Fuel, consisting 
of straw and wood, were placed in — quantities 
in each hut, and ignit In the slated roof the 
alate began te perish 12 minutes after the fuel waa 
lighted, and in 23 minutes it was cotirely destroyed. 
In the menn time the roof of the other abed re- 
mained, to all outward appearance, quite perfect, 
por was it destroyed when the fire had burat oat, 
and the whole of the shed had fallen down, 

A part of the pasteboard covered roof was also 
covered with aconting of Ransome's silicious paint, 
apd one of the most interesting resulta obtained | 
waa in reference to thla material, 





Not only did it , F 
remain quite untouched by the action of the fire, | 1x justice to Mr, Turst, we are bound to point out 
but the boarding upon which it had been laid before proceeding to review this book, that it i 


Such force knows oo master but superior force, 
and were it pomible to inflict severe punkhment 
upon all those who sought by menaces to prevent 
othere from continuing at work, we ehould soon 
cense to hear of trade outrages such as the reeent 
one at Sheffield. 


LITERATURE. 


Elementary vie ee of Carpentry. By Trowaa Taxp- 


won, Eeviwed from the inal edition, amd portly re 
pe i ie Ky Joww Trowas Hone. EB. asd F. N. Spon: 
ano. 


resisted the action of the flames to such a degree | very inappropriately named. In the first place, it is 


that, for a quarter of an inch in thickness, the wood 
was entirely uninjured. 
Mesere. Erichaen's covering bas alread 


uiedium, that the greatest publicity onght to be 
given to ita efficiency, We have already pointed 
out the good service this material renders in water- 
proofing walls; to a Limited extent it has aléo been 
employed ip covering the woodwark of buildings 
with the effeet of waking it almost fireproof. In- 
deed, #0 thoroughly reliable is it, that if a piece of 
tinber coated with the substance ia placed in & fire 
aod allowed to remain exposed to intense heat it 
will be found upon removing it that the paint re- 
mains asa shell, and intact, the charred wood con- 
tracting from it op all sides, With so inexpensive 
and effective a fireproof medium available, there 
is every reason for ite aniversal employment, which 
would be attended with so much increased security 
of life and property. 


TRADE OUTRAGES. 

‘Tur contests between labour and capital which 
aré aluwost unceasing in some one or other of the 
waoufacturing listricts, generally aseume their 
most objectionable and outrageous conditions in 
Shettield and ite vicinity, "The recent atrike af the 
stwel comvertera at the Bessemer Works, with the 
subsequent intimiddtion and violence, on the part 
of the nen on strike, ayainat the more sensible and 
better disposed operatives, is another proof of the 
viecessity Of some more severe and decided action 
leing taken to protect the interests of employers, 
and the lives of workmen against such attempts, 
futhe present justance, the moat flagrant pe Aa 
have indeed been subjected to punishment, which, if 
it has not the effect of stopping altogether their 
peculiar mode of argument, will delay, for a time, 
any further demonstration ou their part. 

incident taken altogether is instructive an 
Ulustrating the very lowest and coumonest ‘ype af 
trade difheulty between employer and employed. 
A smnl! number of men entertaining an unabared 


earned 
good reputation in Denmark, aud will doubtless be | 
uppreeinted here, but the experiment of the other | 
day pointed out #0 clearly the advantages attending | 
the use of the silicious paint a8 a fire-resisting - 





sounthing far more than a trentive on elementary 
carpentry ; in the second place, it is fhe work of, Mr. 


. not of Mr. T fd, although it i i 
Hurst, not of Mr. Tredgotd, although it ia base | som of tin, bash han how tal tha eee a 


upon that antique, but still atandard volume, Hurst's 
practical carpentry would, then, have been the proper 
title for this work, aud as euch doubtices it will be 
generally known, Not only ia the general appear- 
ance of the book quite new, with all the oid dlua- 
trations re-engraved, and wery many new onea 
aided, but the chapters upon pillar, bridges, and 
limber have been re-written, ‘Those on scaffolda, 
cofferdams, &c,., are new ; while the whole of the 
old part has been revised, and changed in its charac- 
ter, Besides one hundred and fifty woodenta, 
there are forty-vight excellently engraved plates, 
and & comprehensive sericea of Tables, After a 
chapter upon the equality and distribution of 
strains, and a second upon the resistance and 
general propertics of timber, the practical portion 
of the book is commenced an article upon the 
onstruction of floors; in this seetion all 
yarietics of construction are considered, and besides 
actual deseription, investigation of the comparative 
value of difierent arrangements, and the strengths 
of different forma of beame are given. This chapter 
is naturally succeeded by another on roafs—a sub- 
ject of grenter intereat and of wider scope than the 
preceeding one, Commencing with the simplest 
form of roof framing—that of two raking raftera 
wecling at a ridge piece, and tied together by a 
collar heaim—the author proceeds to supply draw- 
ings and descriptions af roofs of various sections 
and for larger spans. A great number of examples 
of roofs are given, the selections could not have 
heen better chosen, and twenty-eight plates and a 
nuwber of woodcuts, together with the Tables of 
scantlings placed at the end of the volume, describe 
almoat all that can be deaired by the reader and 
practical carpenter, Cognate to the subject of 
roofs ia that of domes, and the structure at the 
Tnvalides, at the origina) Halle aux Blé, the dome of 
which was 12y ft. divmeter, and the thickness of 
ita construction 12in. This building was destroyed 
by fire in 1803. Its ribs were formed of timbers 
9ft. long, 15in. wide, and Sin, thick, framed 
together upon the system introduced by Philibert 
de Lorme about 1550. The construction of the 
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100 ft. domes of the Dublin Exhibition is also do- 
scribed and illustrated, 

The section upon scaffolds, staging, and gantries 
lacks completeness, and this is all the more to be 
regrette:l, aa it is a subject upon which so little has 
been written, but on which so mach might be said, 
to the general interest and profit of the profession, 
It ia true that the subject is eubsequently considered 
in some degree in a chiiipaamh <luigene: but it isa 
serious oversight to dismiss in nine pages one of the 
mest important branches of work with which car- 

ptry has to do, the more #0, aa examples of the 

pewaible kind were ready to hand—examples 
employed of late years in the construction of many 
of the recent engimeering works. ‘Thus tho great 
gantry, by the aid of which the St. Pancras roof was 
constructed, waa & masterpirce of staging, and 
description of it, with sketches, would have proved 
of high value; we cite thia ag one example out of 
many that should have occupied a conspicuous place 
in the bock, but which are not even alluded to, 
The only detailed description of any work of this 
kind i« that of the staging erected for the construc. 
tion of the Admiralty pier at Dover, Altogether, 
we are disappointed at this portion of the book. 

The chapter on bridge centres, if somewhat out 
of date, in of course good. Jt is much to be re- 
gretted, however, that recent examples were not 
added to supplement the illustration of the practice 
of carly engineers, and that bridge staging should 
not have found place in thia or the preceeding 
chapter, 

The section on cofferdams, shoring and strutting ia 
entirely new, and is very good, and the exam 
selected are well deacribed aa regarda their detail, 

Wooden bridges, viaducts, &e,, do not receive ao 
much attention aa the importance of the aubject 
deserves, In England where iron entirely replaces 
the use of timber for such structures, unlees they 
are on a very amall scale, the importance of timber 
is overlooked, But in Norway, Canada, the United 
States, everywhere in factwhere wood ia more easily 
obtainable than iron, it ia of course generally em- 
ployed. To have collected a number of the beat 
examplea of this class of work, and to have given 
fall particulars of their dimensions, their speciality 


4| of construction, together with sketches of the lead- 


ing details, would not have involved much labour, 
and would have greatly increased the value of the 
book. 

Some of the information not found in the earlier 


timber fastenings, which is very complete, and is 
presented in afar mare convenient form than the 
similar part of Tredyold’s work. A very long 
chapter on timber, which will be found of much in- 
terest and value, but the length of which appeara 
so1newhat excessive, when we remember the seanty 
ye allowed to scane of the other subjects, con- 
cludes the volume, exeepting of course the Tables 
and Plates, The former include fifteen ‘Tables of 
scantlings of timber for different 9 oma for 
floors, roofs, bridges, &e,, ‘Tables of the strength of 
pine and oak (not very valuable these), and ‘Tables 
of specific gravities of timber and genera] materials ; 
the one last named might have been omitted, aa it 
has nothing to do with timber. 

We trast that none of the criticisms we have 
passed upon thia book will be considered aa con- 





demning it in any way, On the contrary it is a 
work that will be widely and very justly esteemed ; 
but it ia of course almost impossible in its firat 
edition to achieve complotencea, We alall hope to 
see some of the suggestions we have made acted 
upon in another edition, and we troat that the 
author will, in justice to liwself, not repeat the 
error of putting new stuff into an old garment. 
But until we obtain a second edition of the book, 
we welcome Hurst's Principles of Carpentry as a 
most valuable addition to our engineering literature, 





Au Hivstrated Natural History of British Butter- 
fies, By Enwano Newaax, FLAS, FZ.8,, &e. The 
figures drawn by George Willis and engraved by 
John Kirchner, London: William Tweedie, This is 
a book which ean by no possible license be termed 
an engineering work, and it is one, therefore, which 
we are searcely called wpon to review, We do 
notice it, however, and that for three reasona: 
First, because it is an execllent book of ite kind; 
second, because many of our readers are interested 
in the subject of which it treats; and third, because 
in former days we lad strong entomological pre- 
dilectlons ourselves, and we direct attentign to the 
work as a slighé acknowlefigment of the pleasure 
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we have derived from its perusal, Mr. Newman 
has a moat ic pen, and his efforta to make his 
book not merely interesting but useful, have been 
ably supplemented by those of the artist and en- 
graver. The woodeuta by which the work is illus- 
trated are admirable for their fidelity to nature, and 
for their general execution, 


MECHANICAL REFINEMENTS,—No. VII. 
To THe Eprror oy Exqinernia. 

Sin,—As in this communication 1 contemplate 
giving a description of a machine in which the 
question of intense friction was involved, it may 
not be out of place to preface it with some of the 
facts and theories in regard to friction and lubri- 
cation which designing and working the machine 
has called out, 

A recent writer aays, “that if a wheel mounted 


I> 


reconcile the facta, that while it requires more 
power to move a certain weight on large i 
than small ones, no more power is required to move 
a given weight on a large flat surface than a small 
one, and if the weight or are is excessive then 
not a8 much for perfect lubrication is more easily 
maintained under the large surface, 

In the question of ares of sliding surfaces another 
consideration in involved. Supposing a single 
aquare inch to remain lubricated bg y rm 
pressure of 1001b. then a surface lin. broad by 
4in. long would work equally well under a pressure 
of 400 Ib., but if the latter surface waa formed into 
a square would it not sustain a much greater weight 
than 400 Ib, and work equally well? ‘That it would 
‘we are free to maintain,” axe the oil in the 
centre would be more confined. That is, suppos- 
ing no oil groove was eut along its centre, for 





on a shaft | in. in diameter requires a given amount | 


of power to turn it, it will if mounted on a shaft 
2in. in diameter require exactly twice the power 
to turn it at the same speed," and claims that there 
is, therefore, as much again friction in the latter 
as in the former case, and no doubt nine out of 
overy ten will agree with him, 

Now, admitting the proposition to be correct, a 
brief consideration of the whole facta will show 
that the conclusion is an erroneous one. When the 
Qin, shaft is substituted forthe Jin. one, three 
things are changed, the frictional surface is doubled, 
the speed at which the frictional surface would 
travel would be aa two to one, and the leverage 
the propelling weight would have over the friction 
only one-half ax great. The latter elument of 
itself accounts for all the extra power required, 
hence the increased frictional surface, or the speed 
at which the movement takes place, has nothing to 
do with it, 

It is only when we take this view that we can 


| able utility any ners are they not by the use of 


that of course would restore it to practically | 
the same condition aa the | in. by 4in,, and we 
argue therefrom that the practice of cutting oil 
channels along the surfaces of slides or on the 
working sides of boxes ia a detriment. In fact, is 
not the tice of cutting oi] grooves of question- 


cheap and heavy oils which seem to have instigated 
their use, soon gummed up and rendered worse 
than useless ? 

The slide in the punching machine deseribed fn 
No. IV., which is 9 in. broad, 4 in, thick, and 18 in. 
long, ia simply a fit without giba or take-up devicea 
of any kind—it was fitted as good as human skill 
could do it—has no means of oiling except amall 
holes <irilled from the oil recesses cast in the slide 
iteelf to the sliding surfaces, no oil escapes while 
the slide is at rest, and the surfaces are perfectly 
lubricated when in motion. 

In the machine shown in the annexed drawings 
one of the surfaces to be lubricated required special 








means, and the plan adopted was what, if dealing 
with water, mi ibe called ‘* hydrostatic pressure,” 
that is, the oil is introduced into a vertical tube, 
along a horizontal canal, then up to the 
riction surface. This in a year's trial has worked 
#0 charmingly aa to encourage the belief that it is 
not half a bad way to lubricate nearly all kinds of 
bearings, oil holes generous in size can be used, 
no wicking is required, no dust or dirt can reach 
the wearing surfaces through the oil holes, as that 
which will float will remain in the stand pipe, and 
that which will settle will collect in the bottom of 
me see canal, 
igs. 1 and 8 represent a forging machine built 
on the principle of the Patent Nut and Bolt Com- 
pany’ bolt machine, shown in your advertising 
columns, but immensely stronger and differing in 
the mechanical construction, 





The vertical slide, A, carrying the upper forging 
die has a vertical motion of only 2} in., and it will 
| be seen that the main shaft is placed as low as 
racticable so as to reduce that portion of frame sub- 


ject to strain to the shortest ibleamount, The 
~— carriage, B, carrying the lower die is moved 
in and out by the hand lever, while the slide, A, is 
at the upper part of its stroke. ‘I'he entire frame, 
of which the sides are § in. by 24in., is caat in one 
piece, the main shaft driven by a at cach end 
and an ingenious arrangement devised to cause the 
gears to drive equally, as will be explained, 

It will bo seen that the fly-wheels have very thin 
boesea and are bolted to the driving pinions which 
fit in » shallow receas to insure perfect truth. In- 
stead of the pinions and wheels Heing keyed to the 
shaft in the ordinary way they are secured by fric- 
tion only, that is, the collars in the ends of the shaft 
force the pinions against the conical shoulders. As 
the power of the machine depends on the momentum 
of the fiy-wheels they adjust themselves by alipping 
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on the shaft. The sliding block, C, which is 2] COMPOUND ENGINES WITH RECEIVERS. 
subatitnte for the cotmecting rod in the bole To ts Berton or Exarmrnara. 
machiie, hag ita lower surface Inbrieated ia the yee! —aeen y eorrnnnaage te the mv of tam, Tore 
manner shore deserted, that ia, by the tand pipe, a, | eeey derive Tecostge Epp of compound engine 
and holes. 4, ¢, the surface ig about 1 axyare foot, be foams, othe foraeg, bap wat Jately heen motor U slate 
@ fartlity of obtaining part of the work domo in the first 
and though working up to a maximum preasure Of | oytinder, at the east of its mechanical oquivatont of 
2100 of (KM tons shows no signs of cutting; the | teat; by utilising steam for heating purporesat 
surfaces to commenes with were made dcad tint, It 


mately constant pressure of the reeetter, The peoportion 
will be seen thet the block works on a false seat, D, | work done in tbe firet cylinder at this, ite minimum cost, to 
having a cavity on its under side fitting over a pro- 


the whole work done in that cylindor being obviowsly the 
jevtion forming a elsamber in whieh is placed a 


rubber diss, BK. "Chia rubhier admits of a slight dite 
ference in the amount of stock to be forged which is 
£0 diffienlt to get uniform, 

Fig. 3 shows the method of securing the upper 
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stant presetere, tothe whole beat res into it frm the 
fites eyliteter at the sate preewurs, Ef the whole volume nf 
steam rejected from tho first mnt cock Re eel Oe eet 

aap 


dic sud is the mozt perfect conceivable; both the seonivur audiciettiy high tor eft dien the aired wtilestion, 
die aud jaws are the —- possible, the keys] the ssoomd cplinder being suppressed. this care, the 


adjust themselves so na to equally, and enst 


dica direct froma tho ennd sre used, is machine: | mechanical equivalent of beat pias tle lees by external 


was designed for and lies been used cepecially in | iation fiom thie engine, fed receiver, . 
. 4 In an example, here, of ith tileeaticn 
forging stvel guards for sowing. aud reaping | egitim cmample hee of wn encne iis pil ait 


machines, but ie ayplicable to various other forgings, 
It is pot presente! as a work of invention, but a 
Qesige of concentrated etrongth amd simple con- 


one-third of the stroke,” tho preesares being itt bal 100 bb. 
rerviver usally 12 Uh. (with an ogeillation through a range 
of ecbius 1th. the eranke tying at SU"), and in the seoned 
eyliader 14 ib. below the pressure in reesiver at commence- 





stracticn, : 
. mestaf cut of. Tho reviver is between theee and four 
in en ers = MICA. tizaes the eapacit ¥ ef the seer] eylinder and is very effee 
watts 7 Ager tually protected from external radiation, by Min. of light 
ashes, the — ly lesa than ghath of the 
heat passing through it, coursed it iy not pocketed or 
TITANIOM AND IRON, otherwise heated, tor objcet 


To tne Entra oy Exainenaiwe. 

Stne-In reply to the remarks of Me. Foetws, 1 have never 
wen ~ Iuna's Minerafogy,” 99 cannot tary to it, St was 
not known fo eny peren with whosa Iwas nequerinted in 
1850 thet sock aataterment had teen mute aa thot quoted 
from Dona by Mr, Foekes, showisg that immense monases of hs ; re 
titanium cow tere well Known to exist, but my ignatunce may | the heated feed not required reentersd the reeeiver to the 
heexctioul, acing that a professed geologiat and minoralusiet | exclusion of the mjection; the deposit, howerer, could not 
har) fallen inte the sare error, for it is evident that had Mr, | altogether be got to teke plane in the receiver, avd, together 
Waringion Seaythe tarned to “Denn's Mineralogy” he | with adofect im the yurup itself, caused ao wauoh trode, 
wouhl ot have informed me, as he did, that J snust only | hat i¢ hed to be nbkandorol for the prosnnt arcangement, 
expect to be able to obtain titanium ored as enbinct cust. | ia which sll the condensation: tripped in the receirer, from 

ties. Tiaving deotilised muny tina of wootz ore and | te jackets and glide cases of beck cylinders, and separated 
Vikewise of Elbe ore, and heaving foand many of — fem the exteust of the first cylinder aro merely pampod 
of both kinds of ore costed with the yellow erretals of Jin ennjunction with the feed, dsed from the hot well, tata 
auulde of titanium, I shail bold te ny belief thne titaniuan | the be 3 the temperature of the whole averaging but litth 
esters into the empasitiog of thean ares, notwithstanding fever LUO Fahr, Itienecessery to add, that owing to absence 
the nnalyecs of Mr, Forbea ‘The lote Mr, J. M. Heath, an jof priming, no lubricant for the pistons and ebdes is ever 
intimate nee of pny a Ba | ene of teed, te —— beyood that furnished by the saturated 
woote whiel my father smel: m tern | steara 
‘Ch A Lam, fie, Pout, eholiont Servant, 


Abbey Charest Mast lagu crap sig pe pl en " 
‘. "4 + M, Pane, Saperiatesulen! 
Bakes ip yuase nee om the wig :) a. |  Noewich Steam Power Company, Norwich, Jaty, 357%. 


Meats was aware thot this weots pty contained titmniusa. 
Mr. death also epent six months at the Swedish Iran Works 
PRIVATE BILLS IN PARLIAMENT. 
Yusrnanay week, in the House of Loeds, the royal aaseat 


atulging the processes, anil eaninining the ores used therwin, 
aad he had an cnnlysin 
Crmanisston to the fellowing Mtl: The Lan. 


was given by 
eaahute, Vorkebive, and Lomlon and North Western Railway 
Companies; the Kingetan sed Eardasley Tsilwoy; the Sid- 
mouth Railway; the Midland Great Western Roiluny (Lre- 
Inca}: the Fleetwood Dock; the Merienethshire a! 
the Albers Dridge; the Glasgew and Groat Weetern Kail 
ay; tho Bart aod Weed Zanction Eaitwary; tle Pontypool, 
Cartloon, asl Newpoct Bilin 5 the Searterough and 
Whitby Railway; tho Midland Railway; tho Dudlis Drom 
waya; the Edichurgh scrost Trameaya; tha Whitehuren 
Dock and Keileny; tho Greenock Steoot Tramwaye; the 
aH Hailwey , and the Sutherland and Caithors Rail- 
way Bills. 

Sineo our bast report the following Tila bare been read a 
thint time and possed im the Heese of Lante: The Clrde aed 
Cuzobroe Lighthouses; the Waterford and Wexford Jail 
ware the Dublin Main Drninege; the Columbia Market 
Approactia wil Trasmweyes the Southemplon Docks; the 
Brie and Pottlshegl Pier anal Leilway (Murtisheadl Dorks) y 
aml the Sondom, Giathan, ent Loerie leliwny Hib. 

Ju the Howe of Commons the Lowts amendmenta to the 
following Bills hare been agreed to == The Lristat and Exeter 
Railway ; the Great Soxtucrn and Western nnd Cork and 


ering praise 
froma the receiver, thn feed, frwea the het well, was tor ahout 
tun year, ruised to the temperitun die to the pressure ef 
the receiver, by being infected inte Ut, all oot actually used 
being beld tack by ou areungement of esenpe valee, in whieh 





of }annemern iron ere hy the late 
Dr. Ure, showing neaziy 0] por cont. of titanic neid to be 
eontoined in that ore, an aacunt fully sufSeient 1 confer 
excellence of qeailty upon the izom mmelted Efrem it, The 
brass “fitanders males" is uiore prmperiy trasslitid titami- 
ferons inn ory (hati titamie trom ore, orl | peletcett teat tba. 
ferous trem ore may be as differomt toe titania) ore ae anger 
tifernus load ore iiers from sliver og. Ans how, no good 
came of Baron Jatishorg's imyeetation, nee ot the previous 
iasportation alluded ta in my former letter, so the fact remains 
uraliaker, thst [was the liest to import titanium are for 
uectul practical purpores. 7 : 

1 got my ideas of the Inek of success in emelting otes of 
tilanvum trom Mr. Forbes's ownetnteaents, Had there not 
leon a tack of practical euceres the ores of thie citss would 
not beve been x4 Forbes states, rejeeled, 1 am quite seare 
ofthe analgeen of crea of titaniats by the ehemiate eared by 
Mr. Ferber, 94 well as by Lore, Rede!l, Ransmoleberg, anil 
cthets, ath these genthemen dil not point oat the practical 
value wad utilicy of thers crea ef titanines, whilst I rid ao, 
azz] that makes an essential difference, 

Ste. Forbes bes, in s former letter, stated that titoniam 
eres, or if he prefore the titl, “titenjers maim” lark bees 
smelted in Sweden, Finland, &e., enevecensfully, aml that 
they were, tharofore, rjeciei powilivety bicaiec they required 
teem charroa! ta redave heen ; and iaferestialiy becuse | Limerick dircet rsilray companics; the North British Rail 
the exeellonce of the iran they produced vas not so marked [eay: the Vale of Clyde Tramenya allay tho Brecon and 
hs to warrant the extra nunel cnetiog thear eres. Thisiw[ Merthsr Tyl4l Junction Kniteny ; the Great Western 
ns much note eotefoss, that the iwemassers dit net understand | Railwny (Seam Vowels); the leantom end North-Western 
that although « very barge amount of titasium in the ores] Reilenys tho Mitehelleam Mead avd Whisstey Raileayy 
sinclted, was oljoctionsbhle, noverthelees, a small percentage, | the Negth-Rastern Hallwey, ard ihe Altborengs Harbour 
i.e., the requisite proportion would ieoure the produetion of | amd Hallway lille The Manpate pict wed Harbour ISI was 
thn beat results. rewt o thied thane muel nth a last. 

The sole reason why titanium egea, ouch aa the imenites| On Friday fast the af Lowds Standing Order Com. 
ef Lgersund, were not emelted, but were njected in Normay, 
Swoden, and Findland, ia tho dacs that practionlly thoy aid 
notancwer. SXinilerly these ores, euch ne were imported 
into England previously to the date ed ore gaitent, were eon 
downed kecamee they 4i4 not anewer, Conly claim to have 
made them enewer, and to have lod ether parties to have 


persed with, provided that Clnuze 10 be strack out. This is 
a Bil} to extend the time for compulsory purchase of bund 
und ths completo of works, wed for acquiring runzing 

and entering inte working arrangements with the 
Great Wentera stud the Great Sout aed Western Iail- 


availed themecles of their utility, 
Lom, Bix, yours troly, way Crrnpunics, 
Honzer Jiveers, in Ticelay beloew the House of Commens Committeos, 
Cheltenham, June 28, [877. lo was proved, end reported withaut asnendment, 


she paren 

ot the Letterkenny Raiivay Hill The object af this Dill is 
fo extend the tima for the completion af the railway; to 
enable tha company to borrow from the uble Works 
Commissioners | and to convert their contractors’ beada inte 


. SS 


‘Tor Prat Crancosst Coutasy.—A prespectue bar bren 
fatued of the South Wales Peat Charmal Coespany (Limited), 
wath a evpitel of 200M, in elarva of SL, to purchase 

ancks in Gluaorgen, amd to eary on the manufacture 


1 of Me, J. 2. Devs end 
Samos oe ' ; © The etzoke of both cytinders is the ame, 7 ft. 













ea zi- 
penn ne 


ratio of the hert atilised fro, or in, the receive at ita oon arn 





ad 
til ote snletopealion Geter citat peasare the engine | "oe 
Pressure 











yalttes repocted that the Standing Onters sot complied with 
in the exeo of the Somthera ae cagi to i dip. Laren 


[Jury 7, 1871. 


Railway Bill. This is a Mill to authorise compan’ 
construct a brine’ rail to Pyrutelgn, ta lanon tho aasny 






shares 40,0004, and dy ken aot 
thean Bills have ie nk oF og oy Hesse of 


meu Vorkshiry bailey Cocspang to romstruct 
a railway from the teemiqus ot Chathors to the North. 
Weewrn Railway at the Helliteld Station, « railway (rom 
their Hlackbarw lime in the tawnskip of Linke Betton, to near 
the canes Itvech Warks; ard a ch railear from their 
line ot Heap tothe River Roach, and at the Iridye Hall 
Paper Milla; to acquire additional land et Salford; to pure 
chace the district church cf St. George in Manchester, and to 
establish a suprrannuntion fund for their oSecrs and servanta, 
The leneth of the new lice is to be 13 miles 69 chaing, amd 
the capital pou is to be by shores, $30,0007, and by 
. 


Yestenday before the Hovse of Lords Committers the op. 


Backiogham Raileay Companies. qa of the prox 
posed line is 21 miles 1 chain, and the capital to be 
fire fs chain ie Tes Eitan 





THE HOLBORN VIADUCT STATION, 
‘Tice carping oat of Charles Penreon's acbeane of wnder- 
thud railways has gives rive to ienprorements in London 
that aoren to hare no end. fh day discloses some engi 
great 


eentre in alinost dees time than it takes to 

tho fact, Still im rll al warren i 
ia emtithed geo gerne jer thant than 
ting powure for tio 


aun 
an area of htoe eecee of ground. Tho line will commen: 
hy & jusetion with the Lemdew, C 
Ludgate-2ail, a " } 


tortsinate at the V 


contiows the preset emense with thas com 
io an slations, wor fu. soy way 0 
the teaZSe now gesog on. The new station 





Teeteatios mx Penv.—Tho Meravion Government haring 
been authorised by ictus of a law of January 23, 1471, io 
invest 2.000,000%, ia warka fie lerigation perposs, has 
adwvertived for tonders with a viow ta tho irrigation of the 
Valley of Azapa in the Topartment of Mequegua. 


Awratcaw Tatexta— ibe neue of — this yoar by 
the United States Patents Department 





at atecl Several Deensylvanian astoel 
threatened to oppoee the apstication. 


Digitized by Google 
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NOTES FROM CLEVELAND AND THI 
NORTHERN COUNTIES. 
Mirsiteanovon, Wodsenlay, 

The Ctevstand Trou Marbet,—Vesterday, the quarterly 
meeting of tho irom and allied trates was held in the Royal 
Exchange, Middkeebrongh. The attendance was large. There 
was a brusk inquiry for pig irom. The soarkel was firm and 
cloard at lest week's rates, viz,, No. 1, le, Gd.; No. 2, GOs. 64.; 
No, 3, 48; and No, 4,478. The esunl facilities were given 
te gentlessen wishing to exhibit modela, machinery, ond 
articles of interest to tho trade, Thero were, however, very 
few exhibitore Ono af Mr. Fletcher's (Warrington) gas 
furnaces for dentieta, otagraphers, and the workers in the 
Precious mortals wns shown. This furnace i¢ most compact 
and eoevesient. It is oely Gin, in dinmeter amd 9 in. eh 
The speciality is the burner, the fleme of which is sotil to 
dhe center, Tt will melt BIR, of zine in am irom ladle in 
US minute, Me. J. Johmesn of Weat Hartlepool exhibited 
a number of painte of tdrinus colours which Se makes from 
shale, Photographs and dingrains of Stern's standard weigk- 
ing machine were shown by Me. W. Warner, of Middlee- 
browgh; H. P, Boyd ant Company, of Low Walker, ex- 
bikéted a case of screws, aed Mr. Thomas Whitwell. of Seath 
Stockton, again showed a model and diagrams of bis patent 
bot blast furnaces. 

The Fisisted Irom Trade—All branches of the finirbed 
iron trede are in # eatiafactory condition. The inqairies for 
rails continue Very humerous. 

Exgincering —Genetally throughout the North of England 
engisecring is brisk, but it la ratker singular that the bredge 
builders bare eo lithe work on hard. Marine anil ocomotive 
engine builders have a fair share of orders, and theee who 
St up iron works plant are very busy. 


More New Works ou Ters-aide.— Within the past werk 


per edit: Keepers, Te, €d,; chargers, be. fly slaggers, 
4a. 74.5; and mice fillers, 4. Sd, They refused to neeept 
these terms, and, consequently, the whole of the furnaces 
were dam down on Friday. Yestercay, Mr. Vaaghan 
had an interview with the nwa, and he informs our repre 
acntatire tliat they agteed to resume work that night. To- 
day, some of the fursaces are in blast, but the whale ef the 
teem heave net yet returned to their places. 


The Nine Hours’ Movement at Newoustle-om- Tyne.—The 
men in the engineering trade are stil) on strike fur the nine 
hours’ morement at Newcastle. On Monday several of tho 
masters opened their werks for the purpose of giving the men 
an opportenity of returning on the old torte if they felt 
disposed. We have not heard of any of the mon embracing 
this opportunity. In fect, on Satunlay, at another mass 
meeting at Newenstle, the men seeolted te adbero to their 
determination of fighting until they got the nine bours’ 
syetem adopted. 


NOTES FROM THE SOUTH-WEST, 

Brists! Wagos Works ee (Limited).—At the sixth 
ordinary general mreting af the sheeholiera ef thiseompany 
the chairman (Mfr. J. D. Wosten) stated that the net peodt 
realised dering the pest year waa equal to 0 per cout. on the 
ehare capital of the company, but, owing to a great part of 
thie being taken up im seking good a Ices sustained in the 
previous pear, the directors were only able to declare « divi- 
dend at the rate of 24 per ont. A propose] that all the 
works of the company thould be at Lawrence-bill, and that 
ite new warehouses and show-roome shoald be in Victoria- 
atreet would enable the company to ooenbine the manaye- 
Toent, possess more oommedinus pevnaiees, ancl tiling the 
machinery it has at Lawrenen-hill, machinery, which, under 
exisling crcimetaners, was necasionally outed use. The cbair- 
man cslimated the savings in rental alone at 20. per annum. 
The report and aveousta were adopted, and dividends were 
declared at the rate of 2) per cont. per anaum om the ordinary 
vharee, aid & per cont. om the preference shares. 


i 
ancther mew cotmpany bat been forroed for the purpe of 
erecting irom works at Steekton-on-Toes, The company ie 
to be culled the Tree Bridge Im Company, and will erect 
and eceduct two huge blast turnecca om a site in HowesGeld, 
Stockton, The land which will be cceupied is that which 
wane of the Londun daily pa erromenusly awnounced as 
having been parehased by M. Schnetder, the French iroe- 
mister, and which we contrdicted at the time, 

Strike of Hlast Purnacemen at Middlesbrough.—Tho blast 
furnacemen in the employ of Mr, Thomas Vaughan, of 
Middlesbrough, the owner of the South Bank and (lay-lane 
Blast furnaces, siztoon in namber, ot Beton, atruck for an 
aivance of wages Inet Friday, They wiehed am increase of 

Poatypoo! Tows Farye—Meers. Hicharde and James 
tock ion of thee works om Seturiiay. The works cay 
thus be expected to le shortly again turning out rails of 
saperior quality. 

Trade at Seanma—A coal ani metal market ws held at 
Swansea cn Saturday. Tin-plate torkers were stated to bo 
well supplied with orders, The Hirwain Tron Works will 
probably be started again shortly. A sample of “iron 

sper” rolled owt at the Landore Tin-plate Works was ex- 
fi ited nt Saturiay’s market; it wea of femarkable surface 
and thinness. ‘The geeeral eoodition of the staply trules of 
the Swansea district conliaum satisfacwery. 

Penibrode Dock —Her Majesty's compesite double scree 
unboat Coywette launched a ahort tine since from Pem- 
ke Dockyart, having bed tier machinery fited, kaa left 
for Plymouth where sbe wil) be put it comanisason, 
State of Trade at Mertkyr—The iron werke in the 
Merthyr district continue bestly employed. The ¢oal trade 
is, however, in by fo menana a mativfactory Male im comsn- 
quenre of the ensettled condition of the latoar market. 
Eline Vale Steet, Irom, and Corl Cowpony { Timited)—At 


St. por shift, Me. Vaughan offered thet the following rates 
the tourth ordiasry general meeting ot the yroprictors in 





this eompany, Me. Curtis, the chairman, stated thot a greater 

tion of the owtlay made at Ebbw Vale had been incurred 
for a cew relling mall fur steel rails; a new set of three five. 
tom converters in one pit with the mroreary applianevs; a 






steain engine for foring sit inte the eowrertera; aed » blast | 


furnace with Cowper's abowes fot beating the air. In earry. 
ig cut the worke, the directers bad taod down a traxrosd 
which would take coal direct froc the mines to the converters 
aod steam engines; and by this arrangement he ealculued 
that the eeapany would asve from di’. to SO). per month. 
A large blowing engine had recently been pat up at Abery= 
schen and worked admirably. The directors proposed to in- 
ercase the company’s eppliamees for the production of 
Bessemer steel rails It wns ales proposed to erect a large 
blast furnace at Ebbw Vale to replace cot worn emt. 


Reaileoy Iroe for Pern.—The Conference cleared om Mon- 
day for Molletsdo and Cajlan with bb toms of milway iron 
supplied by the Aberdare Iria Company, 


Welsh Shipping Movements.—Tho Wenry Bround, screw 
steacner, hes cleared from Newport for Stet 
of enal suppliod by the Tretegar Iron Company. he 
Lebance, serew stentuer, has cleared! from ownneen for 
Valencia with 100) tons of patent fuel, The Rowal Sigh 
pees has cleared from Paces, Moyo, armel Ubinehwe, with 
16) tens of mileny iron supplied by the Abenlare Iron 
Ceampany. The Bavelaw hes clearel frei Carle? for Now 
York with 1490 tone of railway iron seppliod by Mr It 
Crawehay, The Abbey Craig has ceered Cardi® tor 
New York with 20 tone of railewy jronm su ml tee thee 
Migmeey Iron Company. The Aceon ned fenme 
Carlif foe New Orleans with 400 tone of rulway iron sap- 
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| plied by the Dowlais Irom Campane. The Abram Yeung 
ae cleared from Cerdiff for New York with Mast tons o¢ 
railway iron sapplied hy the Aberdare lron Company, the 





Eden has cleared from Cardiff ter Valpamiso with 216 tons 
of ralway iron supplied by the Aberdare Irom Ceanpany, The 
Thowins Hornlin hos cleared from (are fier Moaitrie) with 
500 tome af raileny ince enpplie dl By 
Company ard 10) tons af cailway ion 
Warne amd Co. The beter Crete lias 
for Baltimore with 0 tana of gran « 
Valo fren Company. Tho Nimbes hes 
for New York with 1750 tens of 

Blaenavon Irom Company. The Colin 
freza Newport for New York with 5 
by the Ebbw Vale Company. The | 
Cardif for New York with 670 ton i 
by the Aberdare Jron Company, The Leos 
from Newport for Taleshunne with 1124 tone: 
hy the Ebbw Vale Company, 
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West of Kugtaud end South Wales Coal end Metst Mortcts. | 


—tirmatite pig bas teen firmly held at Newport, anel 
are well maintained witha tendency epwari«. Hematit: 
wile selling at high fates. Ad Uhe jas t ‘ 
Roper exlibeted sainplesof a mew variety of Spanish wee fran 
the north of Spain, of which the following vw as an 
Peeoside of irom, YRGE per cent. ; stliea, ll per 
alamina,@.50 per cent. ; line, 274 per ennt.; water 
ceut.; and sulphuric ard, 1.19 per cent. Me also exbibiied 
umples of sine bende from Pontpean, Brittany, 


Rhywney Raiheay—The Liancaich Junction of the hyn. 
soy Railway ia searly couplated, and facilitics are expected 
to be shortly afforded to enable the Rhymney Company to 
ran trains from Lianeaich to Aberdare and Hirwain. thas 
establishing a direct route between Aberdare and Curdiil’ 
otherwise than by the Ta Vale Railway. 


The Port of Cartifi—The quantity of coal exported from 
Cardiff in June to foreign porte amounted to L27,J08 tens, 
The exports of coke comprised 20} tone. ‘lhe exports of ecal 
coastwise from Cardi® amcanted in June to 4, tons, and 
tkise of enke to &t tone, The exports of pateat iwrl to 
foreign ports in June amounted to { tons; asd thon 
minde eoateise were 200 tone, “The exports af iro from 
Cardi in June amounted to IRS tous, Its thie total 
Halifax, Nota Seolin, figured for L000 toma; Moeteval, for 
T219 tens; New York, toe 10596 tons; and Valparrisa, fie 
120 tens, Te the eval experts Constantinople Sgurred fie 
34M tens; Havee, for 2105 tons; Kio de Janciro, foe 0205 
teas; avd St. Nazaire, for 1674 tons. 
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NOTES FROM THE NORTH. 
Grascow, Wecineslay- 
Glasgow Pig-Trow Market —At the chev of tho market 
this day weok S7e. tt. one month, aed 4 





cepted. On the following day thora wns weey Little altera-+ 


ticw in prices, but the market still reanised tiem ; an Frode, 
however, there was a very sireng market, espevially at the 
elose, and prices went ap to ifs, Td. eash, and $70. Ld 
month, There was a fartheradvance on Monday, but at the 
¢lose the market was casicr, aod &7e. 11d. cosh, and OSs, Od. 
one month were the prices asked, The rame prices were 
paid yeatertay, Terday's market hea been quits, nelles 
ale WAL preanpt, andl Coe, Did. one month, buyers Ib per 
ton less, ‘The return of shipments fer Inat weck is mguin uns 
preeedeotly ond, showing a very large increase a¢ compared 
with this tint last gear, being—tienign, 1,747 bona, cont 
wiee, 7142 tens, total, 17,559 tone, Same week fort year, 
12,680, increase for week, ouU0 toes. Total ahipmente for 
1871, 203,020 tone, the DeT0, 2 tons, showing that the 
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No 1, Gia le ep; Carnhene, Xo. 1, GOs til, 
both le. ep; G scmork, Ne, 1, Pte, Ke 
Dalmullingius, No, 1, ove Gl, Gh. op; Quarter, Nox 














Das, Gd. Is, up; B thal] No. 1,@%, lem A mote- 
ment has been criginated neoongst 1 number os to6 me 
of the “iron ring” te allow Carron ire ty tes ent 
oo Gi. LB, and with thas object a dertsarnt has 
teswitely sien be the irom Leokers, agreeing that after the 
dat af J 7, 1672, ther will inwe ie Laphaenet of theie 
comtrects Carton foe ae GM. D, Itia auppesed chet if thia 
proposal is carried ont, of which thorr is lute dowht, it will 
haves beneficial ¢ as the The pusher of furnaces 
* the nowber ia blast nt this 






’ 















alr. 


in blast in Seotland is 128 
time last year was 152. 
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o7e. Hd. cash werw ae- | 
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, | tos to buy on order cee of the beet quality, with the 
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elimed during the 
taking the iron from the furnace 


tlo, viz. 


to the b 
niche one of the former, newed Abraham Smith 
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br reisimg bis 
vil witlyin & 
ath convey 
Last night ® nutaler of the furnaces 
were Sred up by the men chat kad agread to rewume work, 
hut it «ill te scene time Setore tho works are again in full 
swing, as ® number of the workmen having boom dis 
pointed im obtaining the auppert procukeed have lott the 
trict. t the other works there is a brisk etute of affairs, ns 
the orders ennnot be insplemented fast enoug The chief 
demapd is still for plates, ehiedly for shipbuilding purposes, 
whiough the orders tor boder plates are ales very nometoss, 
ars, angle irom, ond tin plates are freely xekesl for at rere 
fair cates. Comanon bara are quuted at 7 os, te Hi, por 
tim; ris at Ke, angle tron vt of Lil: ebip plvtea at Dy, 
to DOE. les Deller pigtes at LU), Lie, ta bY, 

The Ironfowiding Trede —THi 
| Very huay, tery repre ‘. 
fogs buick aa are Foryitit i, Rarer reilia, Ac, 
Uno bege shop is quite stocked with each work—steurn 
cylinders, condensers, emg il rollers, sugar pars, de 
tor London, Glasgow, aad other Clyde firms. Scane » i 
castings ore 15, 18,5) or more tons in weight A 
ant of work is also being done in Glasgow in 
tere of ornamental cssi-iron wantelpicees, erpeciall 
One firm reeently rent cut no 
An onder for 26,u0t) tons of cas 
Osiews bas just. come te the tilnsyow market; anc 
viet that a lange order for ebairs hae alsa boon ree 
colted trom Egypt. Several large orders far oil works bh 
lately beve ooeapletrd, amongst which may be mmentic 
bots Gegantic pana cast by Ye. ‘Tesaiart, 
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Coatbridge (Al Cuaspany, 

Ertrazion of Messre, Tod ted MeGregor's Ship! oo) 
Yaet.—Miwsra, Tod and Met are just wew adding 
abs 4 square yanls to thee whipinihling yard at 
Meadomsede, pear Partick, muking the total of the 
yard about twenty acres New aged improved balldines have 
been projected, aod wall be erected forthwith. will 
include uw new joiner’s shop Dali. in length, b in 
with, and a wee saw eoill SO ft. Song hy wot. ihe 








| former, wheo Snished, will dowbtlear be unique of ics hind. 

| 4 will consist eotirel irom anil wood, A lattice girder 
rant, with aepean od GIft, will ran parallel with the new 
saw-mall, 





Lavga Comtrre! by t Dolfon Fe 
terpriang and well- on thread soanufadurer, Mosors. J. 
and J. . Puisloy, ate ebout to build ane 
factory wanntacturing threnl utd sawing eolten. 
tween the two wines of whieh it will ecmstat tere will be 
engiee bute, whien will be furmished wath coanpoundd | ‘ 
ongined of L200 End cd hore power, being the largest in 
use for tnanifacturing purposes it land, The tly-wheel 
alone will gh mot joss tha 3d tov, and in order to maine 
a pooper wlation for tis gigantic ceehinery, 
culde feet How willbe peqiured, Meer. Musgrove ant 
Sons, Bolton, seo the contracture for the enguues and boilers, 
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Tha Propised Traction Eegine for wee tetececa dwillon 
aud Cilagges--—-Tive Hamil traders aro making proj 
im their endeny f ik om traction engine ur road 
| atenmaer fot enerying gests trafic between Hiamilten az 
Uilasgow, erable deei- 
md, wis PCT 
iY dels for the 
fm, WL 
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af the proenders of the = 
Wolverhampton Show and ts 
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to [la sinmonleste use. 





A Bipot ron tae Mosomty.—Mr, Lestie, C.E., has pre 
part plans fora bridge scross tive Hooghly. Uneteature inthe 
plums os that the bridge weld meat om pontoons which weold 

| be very matrow, but unuscelky deep. 






















PROoRIS OF MONTKEST.—A conene just taken is expreted 
















te shore a popelution ef 16000 pero au Alombrenl Jen 
rents since tie populstion of the town dil nat excerdt S600, 
Manalactures aan oinstiotee have boots makinuy proatetriles 
$6 Moeitrend dirk last tem Hails have jost been 
lakd betowen brits oe e hatin. 
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====£=£=£=__[_[_[—>=£=£&=&_mIaTSe|>Ee=E=IeIEIe=EeTYD™™EES—_ Tw as 
INEERS. 

Tan Council of the Institution of Civil Kaginecers have 
awarded the following preeniama for papers read at the moet- 
ings — the session just concluded : 

L. A Telford medal and « Telford premium, in books, to 
Bernhard Samuelson, M.P., M. Inst. C.E.. for bis “ Doserip- 
, - tion of two Blast Furnaces erected im 1570, at Newport, near 
ni io =<<— me =a Middlesbrough.” . ‘ 

‘ . 2 A Watt medal and a Telford premium, in books, to 
Jules Gaulard, C.E,, Laneanne, for his pa on “ The 
Theory and Details of Constraction of Metal and Timber 
A " (Has previoasly reoeited « Telford modal.) 

3. A Telford medal and « Telford prranium, in books, to 
Alexander Beaseley, M, Inst, C.E., for bis peper on * Phonic 
Coast Fog Signals.” 

4. A Telford modal and a Telford premium, in books, to 
Thomas Dawson Ridley, Assoc. Inst. C.E., for his “ Descrip- 
tion of the CoGerdams used in the Exeretion of No. 2 Con- 
trect of the Thames Embankment.” 

&, A Tolferd medal and « Telford premitnm, in books, to 
James Price, M. Inet. C.B., for his paper om “ The Testing 
of Rails, with description of a Machine for the wh yl 













































GOODS WAGON FOR THE VILLA MARIA & RIO CUARTO RAILWAY. 
CONSTRUCTED BY MESSRS. FOX, WALKER, AND CO., ENGINERRS, BRIDGEWATER. 


6. A Telford prombuns, in books, to Walter h Browne, 
ree Inst. C.E., for his paper, on “ The Steun of Lock 

ates,” 

7. A Telford premium, in books, to Sir Francis Charles 
Knowles, Bart., M.A., F.8.S., for his paper on “ The Archi- 
medean Serew Propeller, or Helix of Yeeisoum Work.” 

4. A Telford premium, in books, to Hamilton Ela Towle, 
of New York, for his “ Account of the Basin for the Balance 
Dock, and of the Marine Hailwaye in comnexion therveith, 
at the Austrian Naval Station of Pole, om the Adriatic." 

0. A Telfort premium, in books, to George Banks Rennie, 
M. Inst. C.E., for his “ Account of Floating Decks, and 
more especially of those at Cartagena and at Ferrol.” 

10, A Telford premium, in books, to Arthur Jacob, B.A. 
—_ Inst. C.5., for his paper on “ The Disposal of Town 

wage,” 

1. The eT A books, to Wilfrid Airy, BA., 
Asso. Inst. C.E., for his paper on “ The Archimedean Screw 
for Raising Water.” 

The Council have likewise awanled the following prizes to 
students of the Lnstitation : 

1. A Miller prize to Frederick Harry Mort, Stud. Inst. 
C.E., for aah yma oe Prussian Railways; their Construc- 
tion, Coat, Financial Results.” 

2 A Miller prize to George Gatton Methuish Harding- 
ham, Stud, Inst. C.E., for his paper on “ Practical Aéro- 
nautics.” 

Wr illustrate, abore, one of a cl i i i 5. A Miller prize to Arthur Turnour Atehison, Stud, Inet. 


Fite 


C.E,, for his on “ The Theory of Energy, and ita appli- 
aiken, a ie aagent cation im the form of Heat to the Steam Bugeve.” 
af with G-ton wagons i waters of 4. A Miller prize to Beary Francis Joel, Stud. Inst. C.E., 
Messrs Fos, Walker, and i his on ™ Brocka Breck work. 


5. A Miller ie to Wilken Tweedie, Stud. Inst. CE. 
Wneks, | and a Miller ee ee olen Sa eee inde for 
ther oa“ culation and Desig: of Girders.” 
6. Biter prize to Oliver Smith, Stud. Inet. C.E., 
for his paper on “ Materials omployed in Sewer Constrec- 
tion.” 
Re ar oh ah h Williaz Hotges, Stud. 
is “ Deseription of the Pum achinery 
employed at the Works of the Amsterdam Canal.” 
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i 5 which fe plecrd in an oblique pecition fo gain the 
superintendence of the manufacture were intrusted proportion between ite arma. short arm 
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Lowpos Amoctattoxs ov Founuex Esoinrens asp 
Daacoursmun.—The thirty-seventh half-yearly meeting of 
members of this institution was held om Saturday the tet 
inst., at the City Termines Hotel, Mr. J, Newton, Asoc. 
Inst. C.K,, prosident, cecapied the chair and the large 
assembly room was completely filled, After the reading 
and ion of members of the preceding sitting, Mr, 
George Potter, foreenan of boiler makers for Messrs. Steward 
and Company, Millwall, was unanimously cleeted an 
orlinary member. Messrs, Saxton, Frankham, Wayeott, 
and Saxom were aleo repre Oy ee. A 
chairman pext invi auditors—Messra. Welch and 
Philipse—to produce the balance sheet of the society for the 
eg “Fear, with their report therespon. From 
he Grat named ment it appeared that the receipts for 
that period amounted to 161%, Is. 5d., and the disbursements 
to LI, Is. 4, The general fund for conducting the eur- 
rent business of the association was shown to de 6077, 4s, Lid, 
The sx uation department exhibited 11201, 17. 1d. to 


chain, which is wound round a cast-iron dre 


vertical epindle attached wagon, 

i of turning the bandle of this is to shorten the 
ends 1A, Gin.) and thus draw the two cross together. 
the details of | are thus applied with 
and floors eimultaneourly, This 
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wagon bearings cn 
i th h the trap in front of the axke-boxes, tho brass 
ar used is that patented alg iP 54 


- . 
. i then also be taken out in the exme way, 
Kierskowski, and forms the chif notel Keatare i ik | fitting tight round the axte protects the journal from 


tly noticed by’ us in our account of the Conrer-| the inside. The wherls are = ft. 10 in. diameter, and of 
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through be ° > Tho oth of the ill be its is, and the widows’ and orpbang’ fund 197, 1fs, 
guides fixed to the under frame. A pair of volute springs | t*pped into them. othes parts of the, wage ws The gracd total of moneys invested or inthe hands of the 
placed centrally foren the cushion, on which the shocks and rechily understood from the drving. bing ofthe useal ype, treasurer fer all therefore, le at thie moment 
atrnins are received, amd the above-mentioned bare are so =——-—- — —-- W652f. Lin 1d. sumber of crdimary members of the 


central Geigy and when nt rest, 6lt up the | nesday they gare an “subside” at the French Comm 

space betwoen tho stops, which comnect them to the under | sioner's residence in Onslow-equare. In the afternoon the 
frame of the wagon, and consequently, when the aprings are on od in the garden of Freect Court, and subse 
compressed, either from beffing or drawing, & je amount | quertiy in the Albert Hall, moeting everywhere with 
of Till bo crested between the stops snd the opring great aed deserved success. 


period. 
a few introdectory remarks proceeded to read a (com- 
municated by Mr, Angas Macphersen) om * Wha, Estee 5 
This was ——o interest and exceedingly well written. 
The character compoeition of the material were scien- 


iv by ehomical analyses, by ald of the 
soore by practical agencies were clearly described, and eta- 
tistics evidently compiled with much care demoestrated the 
uastity and value of the steel ansually produced in Great 
Detain in, Drominenee was given to the invaluable diseyruries 
ieoupbellding, Snags ohecstasndrarbes posal ee waaterial 
or i , &e., duly commented u e wea 
well Tecalved aod followed by a opiriied’ end well Cuined 
disowasion, in which Messrs. Salmon, Ives, Lax, Contes, White, 
Nicholson, Gibbon, the chairman, and others took part. 
Eventaally votes of thanks to Mr. herson and the 
ehsirman were passed and their ackoowledgment by the 
lntter cheed the proceedings. 


stent of this space, like a bead ona | Tax Govenswesr axp Invextons—The committos of 
string. It is mainly in this peculiarity that the present | the Society of a to examine the relations be- 
buffer and draw- differs free some already in use. MM. | tween Government javentors have come to the eonclu- 


through baller and draw bar yet devised, 5 
Jeo cree b.0 tt com, unlocked from its belfer and | defect of the present system is the want of a suitable record 
draw bar whenever any strain occurs, and it consequently | of the invention eebmitted, smd of the proceedings taken 
feels nome but the shocks necessary fur ite own individeal | (herein. The committer think that a Sas ge upon cach in« 


rae stor : _ | tention should be presented by sui pereons, inde- 
a extensibility of the through draw bar, combined with | pendent Pang public. department wsing it and of the in- 


jucy 7, 1872.4 
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THE EAST RIVER BRIDGE. 

Reread Aunnel Report of the Chief Engineer (Colonel Washe 
ington 4. Roobleng) of the New York Bridge Company. 
Te the Honoumble Hersey G, Meseny, President of the 
New York Dridgo Company. 

Sre,—l have the horour to preset the following report 
of operations on the East River Bridge daring the past rear: 

At the date of the last annunl report, made Jane 5, 1870, 
the first foundation-stuce had been Inia oa the Brooklyn 
caisson, which was still afloat at the time, rising and felling 
with the tide, During the year that has elapsed the foun- 
dation of the Brock! rn tower has heen saceeal ally completed, 
notwithstanding numerms drawhacks, tha caisson being 
wank to a depth of 4514. below high water. The towvr 





masonry is now being carried up, and has coached a height 
of 35 ft. abore high tide. 

The first material wae brought up from the ealeon by 
Hy LTieeenber 18 it rested apon 72 brick 


dredgura July 5. By 
piers, which hud been bailt for its reception within the air 
eharznber. The Giling up of the aie chamber required two 
montha and a half, being flaslly closrd March the Lith, 
nearly one month of whien time was consumed in repairing 
the damages to the exisson caused by the fre of Deeember ¥, | 
Len, ‘ 
The laying of maroury practically comed in the middle of | 
ber, & tigorons winter forbidding ite resusption until | 
the middle of March. 

Inasmuch a4 the Brooklym ¢aixson ia by far the hurgeat 
Srectare of its kind ever sunk, altheagh not the drogwat, 
and mance the balk of the cuaternal eqarvuntened waa eect te | 
eolid rock in difficulty of evmeral, it may be of gener as | 
well a¢ professional interest to enter tuto a miore detailed 
account of the operations. i 
ioe af Mtteria!. 
itl sising amd falling’ with the 
tide, the hours of work inside the air chamber were eatinnd | 
to low water. Three courses af masonry were required to 
weigh it down permanently against the buovant etfoct of the 
inflated air chamber. The force of workmen inside was 
gradually increased, their principal oevupation being the 
removal of sharp-pointed projecting bvulters, which threat- 
word to dum the supporting trames and edies of the 
waigeon, a5 the latter ectiel down ou them witha crashing 
force at low water. 

Although the preliminary dendging bnil articed ot an wni- 
form level of 15 ft. below high waner, it wee found tleat 
then: were cough toallers orechooked to reduce this jerel 
to 10). Saveral weeks were spent lo removing them and 
bevelling all the ground uniler the shows to the LAM, level 
before the exenvating machlurry eas teady to operate. In 
the pits under the water-shafts wert several Large boullors 
below the water level, apow which the lower edge of the 
water-shafts rested. These were s source of cousilerntle 
anxiety until remored by tho tedious vperation of clipping 
them to pices with long steel bars. 

The material now became auGiciently exposed to enable us 
to arrive af the oomcluston that it was ofa very formidable 
astare, and could eoly ho removed by alow, tedints, amd | 
— efforts, Thie had imdeed bere the expectation, 

our pturions experience ia the dewlging and blasting 
usdor water. Haut the work Pelag under water, and, thern- 
fore, owt of sight, id not isapress ua so toweh at the tine, a 
now, when we were lace to faew with it. j 


Nature of Material. 

Ia the two middle chambers of the calaaon the iad 

was composed of trap Leuhlere, large and seuall, packed to- 
ether eo closely as te touch, the apace betwee, being Billed 

® satural concreto, compel of decotapeerd fragueesis 
et green serpentine rock. The toulders were wate! with 
this natural cement, which oder! so strongly as to doly 
the action of steel wedges. A steel pointed pick had so 
effect whatever, It was oaly by wsing « stee] pointed crow~ 
bar, end driving it in the crevices with heavy sledges that 
any of thie maserin! combi be piled wp and remored. In 
chambers New 1 and 2 adjoining the Fulton Ferre slips the 
boulders were equally a9 iargy sud a numerous, bus the 
comentiog material woe clay and gravel, not on hard 9s the 
serpentine concrete, in ol vers Nas. Gare 1, howeter, 
this hard ridge rapidiy Gil away, giving place ta sereral 
feet of tad, poderlaid by 4 etratum of usctucns bleeclay, 
and continulhy soft in tee north corner of New 4 charber 
for a depth ot 40 ft, as het been bnitieated by gretious 
soundings 

It was evident, thersfore, in order to have as uniform 
foundation over the entire area of the caisson, i would be 
secesary to go down fully 40 ft, aed this depth wns ox- 
tended to 45 {t-, soas to have the timber entirely below tho 
irom bed. 

The area of the enieson, 17,110 square feet, im eo large that 
Be uniferm stratuan over the whole surface woukl be likely 
to be found angwierre withia thie drift formation at any 
moderate depth below tbe water level. No better foundation 
eoukl hate teen wished for thas that found in chanibers 
Noe. 3 and 4, provided it hal extended all cwer. 

Nine-teoths of the teulders were trap, transported hither 
during the Adrift period dene: the paliaades of the [Huston 
Oming to dhrer lardacss they had resisted the wear of the 
time the kengest. They ocewrred of a!) siees, from 1 cubic 
foot ap te 250, Boulders of quarts anil gneiss rock occurred 
wore rarely, Two large boulders of red sandstone were 
abo found. The softer varieties of rocks had all been worn | 
dewn to pebbles. A collection made of the variousspecimena 
encountered during the descent of the caisson presents a 
complete serics of the rocks foend fer a humired miles to 
the aerth and merth-ast of Brovkisn, 


Lowering the Caisaon. 

The adoption of « reguiar eystem for lowering the caisson 
uniformly was a matter of much experiment at the begin 
sing. No amount of pressure coula force the bearing ear 

faces of it through the ground without erusbing the « 

irem shoe at the cutting edge, or smashing the hearing frames 




















i width was fund to 


1m width of } it. 











A few days’ experience demonstrated that fact, On the 
contrusy, it became a matter of primary impotlanre to dis. 
lsigu all boulders in advance belore the shoe or the frases 
can 16 9 Deere upon then, 

All Sie werk bait do be done under water. hocause there 
was usually alone the shoo adrench Gilet with water com- 
taunicsting with the water outeld+, and this tronech wus 
conseeted with epea-teenches under thee frames, which in 
time supplied the large pools arnund the water shafts. 

Tos fieding of thoee bouWers in sdraner was a laborioas, 
disagrecable, never-ending task. Isa perfoemanen feil en- 
titely upon the eng g staf in the caisson, Colonel 
Paine amd Mr cod, and the prizeipal foremen, 
Messrs, Young ani Qlrk. The perimeter of the shoe or 
cutting edge measures mbout Sits: adding to this the 
five frames of 12 ft. each gives = otal length of 1956 lines] 
fey bearing surface, every inch of whieh hed to be care 
Cully probed under water twice a day oith a stech sounding 
har, #nck thee er conclusions tlracmn as to the best merane 
of moving rocks, bari-pan, another materia) found, 
Kach shitting gang of bsboarere Ink to be infermed « 
whenever ther turnot work come on. Heing Onder wat 




















this, beside, hecamea matter of tnemoty, and not af more | 


awsectling of the tiewon of Gin. ora 
ht an entirely fresh crop of houblers 
{ without asd hal? with- 





egesight, AMorene 
feat would being to lig 
in sew poslthons, and vory efien bal 
ims the ertsson. 

The shoe being ef necessity unsupparted, it was left foe 
the fraears ta support an russe! the weight of the caisson 
as wae not balanced by the ale rune, 

The first atteupt in the operation of lowering was to 
leave stual] pillars of earth under the frames, nhout Jit. 
eyuars, and frow Gf to sit. apart, the intervening carth 
being taken away, anil forming part of the trench, ‘These 
pillara were to be then undtocmly undernverd, amd the 
caisson lowrsed in that menuzer. [t ens soon found that the 
pulars uarally concealed the head of s Large bother, which 
required their precrature removal, Again, the water would 
wk then down, and oil] altener the hources in adjacent 
eharsbers wot working ba omieon would iaderimcine thea and 
destooy theig effect. 

The plan nest edopted worked very well, and wre por- 
sori tothe cod. It consia 
Sit. on two wooden bbocks. Itin_ egunse asd 2 1. long, one 
above the other, with Cour stout cak wedges interposed be- 
tween the blocks and bottom of the frame. A contlouew 
trench, 2 ft. deep and 4it. wide, was thus malutained usder 
the frames, giving ample working room for the removal of 
twaldar, Whenever the shoe had been cleared out for fin, 
in advance, these wedges were then loosened with aledge 
hatumrra, one by one, and frame by treme, until the caisson 
slowly settled 







































weuld crush half the bearing blocks, until broly 
the shi, The operation tts analegeus to the splitting out 
of blocks and wedges during the lawnch ofa ship, 

The bottoeas of Ube frames were a This 
great to allow uf the eaoy eomoral of 
rocks from uzderneath. Ther were. therefore, eat down tr 
The lower © f the feomen werw Likewise 
eat Loose from the side of tt seen, fo nljow more easy 
accese to the pein’ of the junction, This eedmetion of bear 
ing surfnew alded materially to the risk in ease of accident. 


Reworal of Houlders aed Barta, 

Bivaldere eoourring inside of a chamber were usually leit 
usieturbed wntal the erisson had sank sufficiently to enable 
uate ettark them abore the water level, Thoy wero then 
split inte manageaile blocks by plug end feather, 

Houlders andre the frames presented more difficulty, The 
grown in whick they wee ecnbedded wos eut away with 
stool hare us much as peeihle; they were then drilled usder 
water, ard a lewieinseried. The appliances fur palling ¢bem 
oat ef their bods were earions. Those first in tse consisted 
of double sete of block and tackle, aided ty winches and 
crowbars, with a gang of 20 og dthinen beubing af the reopen 
All this foree was frequently fownd iaeHective. The «trains 
required bung ly fren two to three times the weight 
of the stone. Theeause of this lay in the air 
amounted not only to the 1Sil. ef atin 
the cniswim preemare in addition, the whole being effective hy 
reason of the water-tight clay in whieh the stone was im- 
bedded, As acem as the beulder was loosened in its bed to a 
Might extent, ib sewn followed, These hauling arrangements 
were teplaced alter a time by three of Dudgeon'’s hydeanalis 
pulling jacks two of Li tone and ome of 16 tons capacity. 
This proved ta be a very effective inttrament, They were 
uaually attache! to heavy screw balta let into the roof of the 
caisson and foreoed part of a chain lewdeng to the stones, 
Many boulders, however, resisted the united e@oris of all 
three jacks. 

Tbe removal of the hard carth eoold he effreted at the be. 
ginning only by the use of steel pointed cowkars drive 
with sledge knmeers, Under water the blew of a pix 
bas hat little effect. The long handled, round point 


































| hovel answered best for lifting the material out of the water 
limta theelbartwe 





After the caisson had been lowered about 2 ft. it beeune 
peantble to budhd dares 
wid hail out the water, 
hand, asd ta 
Thess dams were 
takon aleays to leas 
sheife, 
i 






Voie enabled us to see the work at 
ly lightened the iabour attending it. 
lek frum trench to treme, care being 
¢ An open trench leading to the water 



















morale? the water fram the tresebee wos areon- 
img, thea by aie eypheo: pu 
amps, anil imally by eampreseed air it 
y of the calsenn through pipes 
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i the trenches ander the fracors | 


| pump was consteacted on the principle of a Giffard impecter, 
trl ae the daty required was simply bo Lit the water from 3 ft 
tod ft. it was expected to work well, bat it mererdid, Steams 
wos then lotraduced in place of extea compressed ait through 
| the same pipes. This anawered the purpow eleieubly, dran- 
| ing the trenches igashort tee. It afeded an ocular demon- 
| stration of the operathsn ofa Giffant injectar, since the caiaon 
simply corresponda to the interior of a luge boiler, and 
| steam, under the same tension as the eaissom pressure, pro 
dooed the desired result. One circumstance, however, lod to 
its carly abandonment, When the pomp bed worked » few 
minutes, the temperatare would rise to lr, driving the 
meo from that particular chansber. Iecoarse was then had 
to a simple Besible epetion hose, communimting with « 
pipe leading out of the caiesm. Tie end of this bow was 
teld in the water, so that about three-fourths of i¢ was 
submerged, The compread sic rushing through the re- 
tisinder of the epesing kept the whole column of water iq 
mintion at a rapid cate. ‘This mode ta, of course, attended 
with a slight oss of camprreed air, but it peoved farsimpler 
to rales the water 10 it aut af the eaiaecs than 4 ft. inelle of 
the cabese:, Soft end asd lise cand passod out reabily with 
the water. 













Routders under the Eoioe, 

The oeenrrence of large boulders under the sbor peoved to 
be the moat serinus shatect+ to a rapid cuking of the eaisson, 
As long as the water freen walliout still had free communica- 
tiem with the air chamber, they had to be attacked under 
water, the moet tedious part of the operation being the re- 
moval of the earth in which they were imbedded. Ween the 
stones extended mere than 2 fi. or J ft, oatede of the cniae 
no attempt waa made toe hau) cheno in, but they were alow! 
ped to pieves, until enough hat keen resuved to enable 
be edze Of thee caisson to clene thers, 

Assoun sa the dredcers wore at week, the excavated! material 
was dumped arcund the owtande of the caisson, with « view 
nf etopping the sends paseyge af water wader the eSoe. This 
wat effected ufier a time, Then, by building a clay dams 
around the bueller oe the inside, and filing op the adjalning 
jspace with baga, it becuse prasiile to dig a menporatively 
dey pit uecerseath, into which ic was tumble provided it 
was Bot too Jarge, 

Several bralders cerurred whieh delayed all settling for 
tliwe or four Gaysata time, In ender to gain time a special 
force of some thirty men wae then onganieed, who worked 
only at boulders from 1f v'chek at night entil 6 asm. when 

the regular gangre casse to work. 

ft sony truly be said that the reauit of the first month's 
work was not very eacouraging. We had a material to deal 
with which is diSeult to romers, oven under favaurable eir- 
cuttataners, on top of the ground. The rate of deseent had 
nt averaged (Lin. aweek, wad the boulders were increasing 
instal ef dinniahing in number. Lo Jnak formant to 

a rate of lowering of ovea 1 ft. por week seemed bopelean, 
te waa tendered still more disayrvosble by 
ws," caused by the rasting owt of the com- 
pressed air under the shoe, This would coutiaue for srveral 
minates. until a retarding wareod indowng water from some 
athe part of the esiseon would eheck it, leaving, bowwver, @ 
foot of water all over the granmd for some time, until the air 
pecenare drove it out, and the cerarrence repeated itself. The 
trenches were usually Hooded thereby acd hai to be pumped 
ar Emile’ nut incessantly. Thee owe wer caused br change 
laf the water lee! cuteuts, dus partly to passing ateamtoate, 
‘hut princigally to constant changrs in the tide, ‘Che thick 
fog which accompanie! thon Wes slags an indleation 
that they were teanspiring in some part of tlie caleene. 

()n the other hand woe were daily gaining in experience, 
The workmen becanss more accustomed te the novel situation 
and mere practised in the particular kind of work to be dowe, 
aud the heapiag up of a bank of carth around tho outside 
led us to hope that when the enissom bed sunk o few feet 
Jower the conditions of air pressure anil the general regimen 
od the caisson would become more equable, and, what waa of 
more importance, the free access of water from without 
would protably be materaally curtailed. These expectations 
were moore tham tealiesd. Ins ehert time water became as 
ecarcy ae it hail bees plentiful bedure. 


Blasting, 

When the caiswo bad arrived at adepth of 25 ft. below the 
water Jewel, the boulders became so large and numerous ad to 
| compel us at ist lo resort to blasting. The idea ot using 
powder had bern entertained all along, yet our imaginary 
fears, supported by plausible reasoeing, had prevented the 
attempt this far, It wae supposed that ibs effect of the ex- 
peeden woul produce m viclent concussion im that dener 
atinesphere, ruptuging the eardrums of the een. Agrin, the 
) effect upon the doors and va)veg of the air leks migh: he such 
} a8 to eedangee their safety. 

The princspal epprebeesions were, however, in the diree- 
j tion of the water shafts. Here were two columns of water 
7 ft. square, and ultimately 445i. hich, bela in a eriticnl 
| batnnes by the pressure inside, the margin of eafets being an 
immersion of less than 2 {ton part ot the lower cilgo ot the 
shuft in the pool surrounding it. The sodden explosiog 
might rapidly depevas the terel of the poo) amd allow the alr 
to escape ureleroeath, which would bo fatal both to the 
casein as well oe the sara itil, tin, as regards blast 
ig Gader the shee asd portly cuteile og it, it was feared that 
the explosion might cause & vent outmatd, followed by a rosh 
of air. 
The reauls 
First, @ trial was sails 
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blow was, of cours, takes by the shoe and sides of the caisson. 
One sharp boulder in No 2 chamber hed cut the armour- 
plate, ctushed through the eboe casting aod buried itself 
8 foot dewp into the Beary oak sill, at the same time forcing 
in the sides some Gin. Is a number of places the sides were 
forced in to that assount, but in no instance were they forced 
outward. The marvel is that the air tightness was not im- 
paired in the least. 

The nine courses of timber forming the sides of the air 
chamber were nenthy composed to the extent of 2 in. 
as was ing beltheads and tho shearing off 
of a sumber of diagonal bolts, The bowur ella of the frames 
wore also torn where they came wpom boulders 

The weight of the eninson att 
air blew out eo eeddenty that thie weight mast beve acted 
with considerable impact ia falling eh the apace of 
Win. The surface at the time was as follows: The 
four of the , 550 ft. long and 7 in. wide, amount- 

to aquare feet; the ve frames each 100 ft. long and 
1 ft. wide, resting on twelre blocks | ft. wide, amounting to 
© square feet, and giving a total of S82 square foet to 
meet the nboro pressure. This at the rate of 4% tons por 
square foot. 


Bat more than one-half of the shoe was undermined to a 
dopth of | ft. or more, which reduced the ical bearing 
surface by nearly ome-balf. At the commencement of the 
shock there was therefore « phoebe rf eebe, woe 
foot, no allowance being made for impact. which may — 


doubled this rate, The caisson had settled 10in. The 
had buried itself so as to present a width of 12in., asd 
through the crashing of the blocks the frames wery in mam 


on the nd. «= The settli . 
w a a bonclng curiese of 198 quero tek 
, civing & pressure of 23 tons per square 


foot. 

As the caisson in its downward course, the dis- 
proportion between the dead weight above amd the air 
pressare from below beenme greater and greater. For in- 
stance, on the Lith of November, the escape of sir under the 
shoe was so strong that no more than 10 |b. of air pressure 
could be maintained. The over pressure entailed thereby 


was 12,240 toms, This was received be bearing surface 
tous per square 


of 280 square fect, causing a pressure 
foot, 


In order to meet this constantly increasing overweight, « 
large mamber of additional shores were introduced into the 
caisson. They rated upon a block and wedges, and supported 
acap spiked against roof. The presence of these shores 
sided consklerably te the labour of lowering the caisson, and 
dimnia| _—— the available working = otherwise, + “A 

vo, however, a eo assurance jt possible 
eesbin weight from aboro, and coald, sanandiom | be easily 
removed whea a boulder was taken out, which could net be 
dome with the permanent frames. 

The downward movement of the caisson was usually so 
impulsive that the blocks under the posta were allowed to 
crash and were subsequently dug out. In fact, their crush. 
ing was the only indication we that any portion of the 
caison was bearing particularly hard. The noise made by 
splitting of blocks and posta waa rather ominous, and inclined 
to make the reflecting mind merrous in view of the impend- 
ing mass of 50,000 toma overhead. No satisfactory estimate 
could be meade of side friction, There must here bees some, 
but of a wery irregular character, At times an outside 
boulder would apparently hold one ead of the caimon antil a 
bole head or Lat af the timber gave way. Tho batter on the 
outside being 1ft. im 20 ft. was calculated to rolleve the 
caisson from side friction, The workmen, however, never 
thug owt far enough behind the shoe, thus causing great fric- 
tion fur several feet up the sides, and pressing im the sides to 
¢ much as Din. in seane places. The side friction probably 
merer exceeded 3000 tons. The larger the base of a caisson 
the smaller is the percentage of side friction available to 
counteract downward re, , in ® Darrow caisson 
peneteating an uniform aaod, it is often sufficient to counter- 
lance the whote weight. 


A Carlous Tacident. 

A fow words will suffice to explain tho mode of operating 
the supply shaft. It comsists of a tube 44. long and Tt in. 
tlinmeter inside, with a door at the bottom opening into the 
air chamber, and a long door on the top, through which the 
material is thrown in, When the upper door is open, the 
lower one i bell shat by the air pressure, assisted by tro 
iron clamps worked by lovers. As soon as a cortain quantity 
of material has been theown in, the upper door is pulled « 
and the com air wee thus allowed to enter, firmly 
clows it, on the shaft is filled with compressed air, « 
signal is given to the attendant below, who remorse the baga, 
a — — the contents of ae hag drop inte we alr 
chamber. operation is very simple and rapid, an 
foetly safe with the most ordinary precaution. en of da 
shafts were found ample to furnish all the material required 
for filling op the caisson. They had worked well for five 
works, but « always steps in when, through use and 
familiarity, the attendants become careless dnd reckless. It 
hed at times that a charge of building stoncs or 
brick would become jammed. and only part of a would 
Fay ened To ascertain this fact « string with a weight was 
jot dows fram abore each time, eo as to avoid petting in a 
double charge. Upon this oreasion a charge bad jammed, 
the en dumped im another, without measuring the depth 
either before or after, and then gave the signal to the man 
below, without shutting the w door, or letting im the 
com air, The second charge happened to loasen the 
first, and the two overcame tho preamury against the 
lower door, when the lugs were turaed. As soon as this 
heppened the air commenced to rash out of the caisson with 
* ureat noise, carrying up stone and gravel with lt. The 
mon above ron away, leaving those below to their fate. Any 
ome with the least presence of mind could have closed the 


upper door by sim: ing at the rope. 
ba te ih gen habe at the time. Tho noise 
wus 00 deafeming that no other noise could be hoard. The 


betiine waa 17,075 tone. The | from 
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— No man knew whore he was going, all ras against 
pallars 


what was covering, a 
was 


from seventeen to four pounds, was fully’ restored in the 
course of fifteen minutes, A clear and pure atmosphere ao- 
companied it. The effect upon the haman system and the 
care was High, no more than is experienced in passing out 
of the airlock. 

Under the head of “ Fires,” Mr, Roebling detaila the 
history of the fire of December 2. 

ting of Cateson, 

The wabject of Fr caisson in a satisfactory 
manner is rather & difficult problem to solee. A powerful 
light is of prime necessity, to overcome the want of all re- 
i to penetrate the thick mists usually occups- 
tod to iusainate avery foot of a soil which 
was anyibieng but uniform in character. The bursiag of 
candies ia attended with an intolerable amoust of smoke, 
reeulling from a rapid but Lary ped combustion, This 
ne was overcome semewhat by reducing the size of 
the wiek and of the eandle, asd by mixing alum with the 
tallow, and also steeping the wiek iu vinegar, The inhaling 
of a0 much floating carbon is very injurious to the langs, as 
the lampblack remains in there for weeks aod mouths 
Nevertheless candies hare to be used moro of lose fur all 
—_ work requiring illumination close by. Lamps are of 
1 acoount, since they ameke more thas can and the 
ofl is in came of fire, 


Fortunately. the existence of an establishment in New 


York for the preduction of oxy; ges in large quantities 
and at moderate prices made 1 >a introduction of caleium 
lights quite feasible. 


Organisation of Working Force. 

Each shift of men worked in the csiseon cight hours at a 
time, the first watch from 6 a.m. to 3 p.m, including one 
hour for breakfast; the next watch from 3 p.m. to Il pm, 
including one hour for wapper; then a special night gang 
from 11 to 6 ae, 

The majority of the men teok their meals along and re- 
mained down Ube full eight hours without any we 

The two day shifts alternated from woek to week. They 
consisted of 1 foreeaan, 6 assistant foremen, (one for 
each chamber), and 112 labourers. The special night gang 
was composed of ! general foreman, with 2 assistants and 40 
labourers, ing a total foree below of 3 general foremen, 
14 assistants, and 264 labourers. This force was constantly 
recruited time to time, and an inspection of the ti 
books show that 2500 different men hare worked in the 


onisson, 

On dock there were doable shifts of engineers and firemen 
$0 run the excarating engines, and engines for rusning the 
dirt oars, also two gangs for attending to the dumping of 
the latter, In ithon thero were the engineers for 
the air compressors, amd stone hoist engine, blacksmiths, 
machinists, and Men, ome gang to remove the boulders 
brought up oy the buckets, a carpenter's fore: of 25 men, 
and i) men for setting masonry, The total daily force 
amounted in all to 360 men. 


Dock. 
During the winter moaths the aubatastial dock resting on 
top ef the caisson, on the river aide, was completed, filled in, 
and prortned 2 with a track, turn-tables, asd anlouding 


dorric 
New York Caisson. 

The plans for this caissop were perfected in the summer 
of 1870, A contract for its constroction was made in October 
with Messrs. Webb and Bell, the builders of the first caiseon, 
the ironwork being dome by John Roach and Sons, of the 
Morgna Irom Works. It was built at the foot of Sixtheetrect, 
Now York, the old yard in Greenpoint baring been aban- 
doned for shipbuilding purposes. 

A rathor severe winter, with delaya om part of the irom 
work, proloaged the completion of it to the Sth of May, on 
whic day it was launched with the same success attending 
the Grat lsuscs. it is now lying in the Atlantic Masia, 
where seven additional courses of timber and comercte are 
being pat om preparatory to its removal to ite permaneat 
site. In its construction this caisson is in ite general features 
a duplicnte of the Brooklyn caisson. It is built of yellow 
ohare, the air chamber being lined with a thin skin of 

iler plate om the inside. Tho roof consists of five courses 
of yellow pine sticks 12in, square; the inclined sides sur- 
rounding the air chamber are also of yellow pine, and are 
94 ft. high on top, and taper to a rounded cutting edge of cust 
iron 8 in, wide, and enveloped by an armour or boiler plate. 
, timbers in all the courses are scarf! a 


hase are 172 ft. by 162 f., covering an area of 17,544 equare 
fort. Its length is 4 fl, greater than the Beooklys caisson. 
The air chamber hera hwight of Of. Gis., and be divided 
inte six rooms by fire main frames The roome vary from 
25 to BO ft. in width, by Loe ML. Jong, and are subdivided hy 
lighter secondary frames ranning through the middle, In 
dition there are two heavy cross frames extending through 
the whole length of the caisson. The amount of bearing 
warfaee is 18 per cent. of the whole base, and will bo in- 
creased to 25 per cent. of the whole base, by reason of 


ed bolted | 
with ecrew bolts and drift bolts, About 180 tens of ” 
bolts were used im the fastenings, The dinseevions of the” 


the | success of a lb 


Lg 
q 
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ng, the diSjewlty arising from 
contraction ef so large a surface rigidl 
yielded mass of timber. In addition, » series 
joints of angle iron were pet in tranerereely to aid 
up the contraction. No trouble has been experienced 
this source since the launch. All spaces between 
aod the timber have been Giled with cement, 
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Floor. 
The New York caisson was launched 


grounded on the river bed, and will help materially in main- 


taining a level position of the same. 
The air chamber will not be istlated uatil the calasoe has 
toucbed bottom, and enough masonry has been laid to pee- 


rent ite rising st bigh tide and from the pressure of the com- 


pressed sir. This floor then comes into play to distribute 
oe ee ee eee 5 to the air chamber and 
the —_ of excavating bes commenced. Respectfully sub- 
sai . 
a W. A. Roxpuimo, Chief Engineer. 
Table of Quantities. New York Caisson. 
Length overall... oun ass 102 ft. 
Hevadth =... on on a 102 ft. 
Bolg sane exe ase oe wae ft. in. oa 
ren ove ore oe 4 square 
Qaantity of timber ove wr» 118,000 cubie fect 
Weight of bolita .. 0. ae tons 
Weight of ironwork tee 200 tone 
Launching weight of caisson... 8250 tons 


COPELAND'S WASHING BOWL, 
Tux subjoined woodcut represents in section a wash-hand 
bowl, a brush tray, and a soap dish enede in one slab, The 
novelty consists in having an overhanging margin 





| leg each of these 
| thrown out whens 


| anems 


tacles, to prevent their contents being 
ia ships or other travelling convey~ 
Mears. 10), 


design is registered 
New Bond-street, W. . ” 


Amenicaw Rrvana—aA series of water gauges are to bo 
establishod by the United States War Department upon the 
Mississippi and its tributaries so that information may be 
vied to the protection against floods of the adjecent 
fy 


Parnst Law Rerorm.—aAt o meeting of Loedon patent 
agents, held on the 4th imstant, to consider the comer 
changes in the patent laws, George Haseltine, M.A. in the 
chair, the following resoluteons were adopted: 1. That the 
chief defects of the patent laws have arisen from a want of 
appreciation of the natural rights of inventors to the sole 
use of their inventions, an unreserved recognition of whieh 
rights must pervade every equitable patent system, and the 
true aim of patent legislation is to harmonise these inilivi- 
dual rights with the material interests of the Stite. 2. That 
the grant of patents to mere “ first importers” is an injustice 
to inventors, an mg thy society as it induces the “ pirating” 
of inventions, an reason for these grants mo longer 
existing, legislation should confine the issue of patents to 
actual inventors and their rej tatives, & That, in view 
of the benefits inventors confer om the public, and the ex- 
penses incident to the completion and introduction of new 


intentions, « patent for fourteen years ip an inadequate enas- 
we deem ivexpodiet to grant patents for a 


garg yield more than 
That the defects of the present 
practice should be remedied by the adoption of equitable 
tions,” and the introduction of the _—_ of grant- 
lag oo he risk hed pager wil rs — 
supervision of ification or iminary invest 

ofthe merita of the inveation. 6 That the ite of 
patentees ahould be determined by a competent tribunal, 
exeluding all technical objertiona to the validity of the 
patent, amd we deem it expedient to with jurors and 





“scientific ex "in patent euits . That these resobu- 
tions, signed 7 the chairman, be forwarded to the Parlia- 


mentary Select Committes on Letters Patent, and such other 
publicity be given them as be may deem conducire to the 
measure of patent logislation. 
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THE “ WATERSTAAT” OF HOLLAND. 
No 1 


Tr cannot fail to be a matter of regret that, in a 
country whese inhabitants, after having won it from 
the sen, have been able to retain their possession 
for more than two thousand years, anil where hy- 
draulic engineering uiuat have so jong becn known 
and practised, no complete aunals of the rise, pro- 
gress, and develeyment of the science hare been 
kept; and that not until towarda the end of the Laat 
century, general and united efforts wen: made to 
stay the aggressions of the common foe, and render 
the CONqucal secure, Such, however, is the case of 
Holland ; aud to this state of things the independent 
right of sovereignty powesel by the separate pro- 
vinces contributed, for although after cach great 
inandation all were ‘inanimeas In repairing the 
devastation cansed, yet as soon as the danger bad 
pase. pacty feeling regained ita away, and the 
general weal bad to suffer, 

The interests of the so-called Waterstaat were 
confided to several boards, known as hoogheem- 
raad enwater echoppen poklerbestmun, &ec., all of 
which possessed extensive executive power, to 
which even police regulations were subject, The 
née of a central Government aod of united action 
was universally felt; on such depended the na- 
tional aalety.the maintenance of dykes and other 
works, ‘Therefore, in May, 1754, the Gimnd Pen- 
shonary, in the name of the Princess of Orange, ap- 

inted M, Lulofs, professor at the University of 

yden, Inspector-General of the Waterstast. In 
1768, he begged for an agsistant in this work, and 
obtained the appointment of Christian Hrunings, 
the eon of a German clergyman, to whom, with his 
sons, had been granted the freedom of the City of 
Amaterdam, 

Brunings was a man of eminent qualities, and 
without doubt one of the cleverest hydraulic en- 
gineere of hie time. Sensible of the tmportance of 
an improvement ip and proper maintenance of the 
inland rivers, he wrote, “ What does it avail os 
that the sciences and professions proxper, that trade 
and freedom flowrish, pay, that under wise go- 
rernmment we enjoy the most delightful pence, if 
year by year we are threatened with losing the 
fruit of all thia by the unbridled violence of our 
inland rivers ; what is the me of our protecting the 
land againet the attacks of the sea 4% an immense 
cost; of our indefatigable veal im draining lakes 
and pools, and creating pleasant drives in these 
places, 80 long a8 one single fatal movement, the 
giving way of a divke, can plunge os for years, per- 
haps for ever, in the deepest misery 7" 

It is not strictly apeaking from bis appointment 
that the institution z a general boand of the Water- 
staat dates. An attempt, withont siccess, Whe 
made by the departmental or provincial govern- 
ments in 1705, who appointed a beard of nine 
tocmbers for the affairs of the sea-dykes and sea- 
walla, with Biranings at its head; and on his ad- 
vice, a secoud board was appointed fer the northern 
part of Hotland 

In 179% the Nationa) Assembly of the Batevian 
Republic met at the Hague, by whom, in 1707, a 
proclamation waa isened, in which the principle of 
unity in the direction of the Waterstaat wae ad- 
mitted; but much was not effected. In 1798 the 
second National Assembly isued a proclamation by 
which the direction of the Waterstaat waa confided 
to those in whose hands it then was, only that they 
should be considered as aclministrative bodies, aud 
responsible to the Executive Government, who 
issned an order that the control of the romis, posta, 
dykes, and waters should be part of the department 
of Police and Injand Correspondence. 

Tn all these movements, the influence of Brunings 
was tery great, He was consulted on the improve- 
mente of the higher rivers, and nearly ail the works 
of hydraulic architecture Principally in conae- 

senee of his indefatignble reasoning it wna that 
the Executive Government of the Latavian Re- 


ublic on the 2th May, 1798, resolved on a plan: 
‘or the control of the Waterstaat, by which it was: 


distnbated into three departments, 1, For flewimg 
rivera; 2, For sea-drkes apd sen walla; 3. For 
affairs of the interior: and, besides, it was ordered 
that the members of thia board shoul] reside near 
the works they had to superistewd. By this As- 
smbly, also, the citizen Frederick William Conrnd 
was appointed deputy to assist the president of the 
general Waterstant, ©. Bronings, ‘This was the 
tirat regular organisation of the Waterstaat. 





Frederick William Conrad, senjor, the pupil, 
friend, and successor of Branings. was born at 
Delft, on the 24rd December, 1760, of bumble 
arents Tbefore the age of ten years he lost both 
father and mother, and being withent fortune, he 
was bred in the Orphan House of lis native town 

In the course of two years, iis good condact, 
extraordinary abilities, and improvement earned for 
him a presentation on the foundation of the Lady 
of Renswond. In i7S7. at the age of 17, he wae 
engaged in the hydrnulic works at Shiis in Flanders, 
ander the captain of engineers, Larnstad, At the 
age of 10, appointed to be agsivtant land surveyor 
at the river operations in South Holland, he came 
into bomediate connexion with the Inapector-General 
Brunings, At his own request, be remained ao 
pupil on the foundation, giving account of all his 
earnings to the governors, till Lit, when he left 
it, receiving the sam of 500 florins (416/.) which 
he bad saved.  Erunings now considered him as bis 
right-hand, his friend, and declared that he could 
not do without him, This connexion was continued 
till the 16th May, 1505, when Brunings died sud. 
denly in his arma, at the Hague. 

In 1716, Conrad was appointed Deputy Tnapec: 
tor-General of Rhineland. with the understanding, 
that he should not withdraw from the service of the 
rivers: in 1798, he was appointed to assist Bronings 
ax president of the Board for the superintendence 
of the sea-dykes and aea-walls of Holland, and the 
year following to aasist him and. in his absence, te 
supply his placo in the superintendence of the 
slnices am! dock works at Heilevort Sluis, In 
1803, as Comunissioner-Inapector of Ametel and 
Tunel, he reevived the thanks of the town council 
of Haariem, and obtained the tithe of loapector of 
the Sen Harbours and Channels of the orth at 
Holland, In 1802, his excellent treatise on the 
Rhineland Slaperdike obtained for him the honour- 
able thanks of the Government af Rhineland. On 
the 25th of July, 1504, he received the greatest 
ote of confidence in his eminent attainments, 
veing appointed director of the works on the Rhine 
at Kotwek, since on the good exeention of the 
great discharging eluices there, the safety of « large 
portion of Holland depended. In this also he 
maintained his fame, as the first hydraniic engineer 
of his time. 

After the death of Branings, Conrad was ap. 
pointed Inspector-treneral of Kiieeland, and on 
the 20th January, 1907, by the King Inepectar- 
General of the Waterstaat of Holland. ‘This om- 
ployment he held but one year, for he died on the 
Gth of February, 1808, Ring Lowia held him in 
high esteem, as he showed by making him one of 
the first knights of hie newly instituted order of 
merit. 

In the venr 1794, FL W. Conrad was married to 
Wilhelmina Beroesterbingen ; the fruit of this mar- 
Tinge was three sons, Jao Willem, bora lat October, 
1745, at the Hague, Martimius Hendrik on the 
25th February. 1/93, and Fredenik Willem on the 
Lith February, 1800, these twoat Spaardidam, It 
} waa the youngest, Frederik Willem, who achieved 
ithe highest fame ad an bydraulic engineer, and who 
was also the founder and president of the Royal 
Institution of Engineers in the Netherlands. 

(reat was the syinpathy shown on all sides to the 
widow and ber three orphans on account of the 
carly denth of the elder Conrad, An annuity was 
accorded her by Rhineland, and King Louis, by 
decree, ordered that her three sons should be bred 
up to the Waterstant, and that they should enter 
the roval service with a stipend of one forin a day 
til] they could be more sutably provided for, and 
further, that the witow should reside at the place 
where the chief offices of the Waterstaat might be 
located, 

In consequence of this arrangement, the brothers 


were placed uuder the charge of the Director- 
General of the Waterstaat, A, Twent, After the 

















— 

Napoleon I. decreed, that the 
should be paid for them till they were able to enter 
the Ecole Polytechainue, thence to be transferred 
to that of the Ponts et Chausades, ‘The political 
events of 1515 frnstrated thie plan. After the es- 
tablishment of the sehoois for the artillery and engi- 
neers at Delft, W, Conrad and F. H. Feojc were, 
on the @th of July, 1814, in consequence of a royal 
decree entered as eacdetsof the Waterstaat. ‘To- 
wards she end of the year 14916, after having 
visited the principal works in progress in North and 
South lollami, at the Helder. in Zeeland and 


same allewanee 


ration of Holland with France, the Emperor | 
{ 





Flanders, Conrad was proposed as Asplrant In- 
~~ to the Waterstant, by Major-General Yoet, 
director of the echool aforesaid, and appointed to 
that employment in 1317. The great works of thac 
time soon afforded ample opportunity for the de- 
velopment of hie talents, and henceforth hia hietory ts 
intimately comnected with that of the Waterstaat, 
Towards the close of 1828, he waa promoted to the 
rank of engineer of the second class, Amid hix 
humerous oceupations he foand leisure enough to 
aniwer the qaestiona “when dangerous damage 
from slips or other causes appears in. the dykea of 
our chief rivers; what are the best and fittest means 
for arresting its progress and preventing its conae- 
quences" propowed by the Flaarlem Society of 
Sciences, and rewarded with their gold medal, and 
the premium of 150 floring. The rank of engineer 
of the first clam was conferred on him in 
1834. In 1838, his advice was required in 
sme diffiealties connected with the construction 
of the Holland Railway. ile obtained permission 
from the Government to afford it, was associated 
with that work till its completion as director-engi- 
acer, and in this proved himself eminently + tech- 
nical am! practical engineer, by the manner in 
which he overcame the many and great ditficnlties 
the work presented; the bridges which be de. 
signed, and to which he gave the name of 
Kraanbroggen (swing bridges) deserve particular 
notice, In 1842 he was presentesl with the Telford 
medal by the Institution of Civil Magineers, for his 
description of the canal at Kotwyk, which waa 
translated into English by Mr. Charles Manby, and 
real before the Institution on 2let June, 1942. 
Elected a Member of that Institution, he conceived 
and carried out the plan of establishing such aw 
inatitation of engineers in the Netherlands, henee 
on the 4th March, 1448, the Royal Ipetitation of 
Engineers held its first sitting, and FP, W. Conrad 
was elected ite president. Besides the Telford 
nemlal, Conrad obtained from the Institution of 
Civil Engineers the Walker premium, for his de- 
zeription of the railway from Amsterdam to Rot- 
terdam, read on the léth March, 1847. [nu 1851. 
nominated by Prince Athert ae member of the jary 
of the Exhibitian of that year, he received three 
medals, one as a member of the jury, one as an 
exhibitor, apd one for his serviees aiter the opening 
of the palnce at Sydenham ; besides, his pinn of an 
exhibiuen buildiag was honourably mentioned. 

He was mainly instramental in introducing elec- 
tric tele, by into the Netherlands, In 1454, he 
obtained t @ rauk of chief engineer of the firet 
elem, and then wished for rest: bat the grawd 
plan of the Suez Canal called up his energies, he 
was ¢choseu President of the International (om. 
mittee on his first journey to Suez in the winter of 
1855-1830. He undertook a secon? journeys in the 
winter of 1556-1857, and aseemled the Nile to 
beyond the first cataract, His Last journey to Egypt 
was undertaken that be might be present at the 
opening of the Canal. Oo hia return be died at 
Munich, on the Ist of February, 1860, 

(Te be continwed.) 











Sortu Aurricas S1zam Navicatics.—< line of steamots 
is said to be im comtemplation between New Orleans nod 
Central and South American ports, The object of the enter- 
prise is to seeure the coffee trade. 

Tus Usiten States Narr—The Uaited States steamor 
Woehusett is about to be docked in the Norfolk rd ery 
and will bave a new propelier pat in, The United States 
Seamer Hartford has been underguisg repairs at Now York. 





Exorxge ror tre [xtemcarostas Rattwat.—The Cena- 
dian Engler and Machisney Company has turned cet the firet 
of fifteen lorwenotives which it had wodertaken to supply fur 
the Istereolonia) Railway, The locomotive is built tor a 
broadre gauge, but can be converted for a i ft. 8) im gauge 
at a trithng cost. 








Coat at Bostox (0 — The receipts of coal at Boston to 
Fane 17 this year were os follows -—Anthmecite, 0,000 tons; 
Cumberland, 74096 tous; awd foreign, 12,503 hms. In the 
corresponding period of 1870, the corre ing reesipts 
were; Antareette, 124,085 tone: Cumberland, 42,975 tons; 
and foreign, 19,112 tons, 









Ame@nica® Treumonaray.—The net profits of the Western 
Union Telegraph Company for the year ending June 1, 187), 
were 2,047,456 dols., as compared with 2,227,046 dole. in 
187-1, In 1466, the company head 87,000 miles of wire; 
in 1470, 120009 miles, In 1807, the stumber of meaages 
tranmiited ty the company was about 4442 an spe, 
the total hed riagn te K\ut0000, eaelusive of peoas meesages. 
The csnstructlon af new lines evat in 1867 414,800 dole; im 
raes, $56,000 dole; in Tee, 67300 dols; and in 1ST), 
40,000 dole. ‘The capital stock of the company ix 85,00 
dols., and it has a bended debt of 4,010,000 dala, 
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. taken at rarioua speeds, of the regulator, | gives for each pair of curves the circumstances 
DASSMENTS ON ltr ~ ggg blast pipe and reversing (or expansion valves | under which they were taken, namely : 
ON LOC Tapur ILL __ 1. The speed the wan travelling: Gxpiuaied 
9. On ths form of the Tadleator Caree. ~/BE ia (da | bg lke [23 2a (RE URE amet eae ts soaks eonion sehnnd ty 
Is order that sa ser ern dined from it s ‘i seoond of average ¥ 
an engine may convey a correct idea of the tor t he observed, 
of the steam, it is necessary to construct, in the 3 eading, that opening of one-half 
first place, the valve motion di either geo- We ERs ent to admit the maximum quantity of 
cally or from a model, due being paid i F aH . and that this amount should therefore be 
to the deviations arising from the obliga the | 3 fists Sieg equivalent to “full open.” 
connecting rod, We do not consider it he i & is HF Hf H Dlast pi , which can be modified 
that the valve motion repared by Horr ke i Tidivated Table IIL, 
Bauschinger cd be reproduced here, bat we sball, Al 44 i a preasure ory. being the average 
ta Ws course ¢ our a of the 6 | t si | noniee Lessa “4 for the minute during 
- means of which hagree ao) ede a 3 ee maximum eVlinder pressure for both 
steam can as. ends expremed pounds 
weficbeed: We at present illustrate, in Meio sei aig ian in persentage of boiler ati 
4, the valves of the four engines with the 6. The average offective ) 


pepe pee Fi 5 10.8 thowe of the other respectiv For the purpose of criticiam, how- | obtained by circumscribing snare (PM, 
Ih . curves Wil ’ 
engines which are with Meyer's double valve | ever, we think it to be sufficient to reproduce only | pl 3 ed 
motion, drawn to a scale of 3in. to the foot. We | two series of curves appertaining to the two diffe-| The position of the reversing lever, or (as in the 
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rent systems of valve motions, namely, the singe 
valve and the double valve motions, reserving is also ing for cach series of diagrams ; in widition 
to this, the de of admizsion, aa shown hy the 


cases of special interest the illustration of additional 
di valve-motion , is also inscribed besiles the 


i will be noticed,* the curves are drawn in | number of * notch ;" and differing as it does for the 

pairs, as obtained from both cylinder ends re- | two cylinder ends—on We account of the obliquity of 

enemy pape represen the indicator carver half | the conn rod—this value is given for both 

exhaust pipes, of the blast pipe original size. “Ihe left-hand curve in the din- | ends, bind front, In the curves themselves, 

orifices, ti the capac ofthe clearance spaces, | grams refers always to the hind, and the other | the pees. ones of the steam distribution, as, 
these including the contents of the ches ae curve to the front cylinder end, and to the first pm 


ele re too wo of the expansion indicator, 





the indicator with pein key hese data | double curve of each serie is annexed, on the left- — , are distinctly m I 

nn a hand side, the scale for their ordinates in 0 ee ee ex 
Professor Bauschinger's oh ser Reg indicator per square inch. An annexed Table of reference , are in all cases preceded by 

dingrama ig a very oxtensive one, the average , which—having been reduced from the 


number of double curves taken of cach engine bein polled 8 jemane sive valve-mation eae clearly the 
not less than 61. Of this iauner the mrt enter PR pte ple py athe oe Po serghever cme Ao action of the lide valve. oa 
notice contains from § to 10 diagrams per engine, sponn, toques sin eritehaed caer, (To be continued.) 
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CONSTRUCTED BY MR. H. BR. MARSDEN, ENGINEER, LEEDS. 


(For Description, see Page 24.) 





THE WOLVERHAMPTON SHOW. 

Our first duty this week in writing about the 
Wolverhampton Show, is the diaagroenble one of 
correcting an error which appeared in our last 
number. This error oceura in the twenty-seventh 
column of the Table on page 6 of our last ise, 
and it consists in the fact that the figures in that 
column, instead of being what the heading repre- 
sents them to be, nainely, the numbers of pounds 
of water evaporated from the temperature of the 
feed per square foot of heating surface per fowr, are 
really the quantities evaporated per square foot of 
heating curtann during the entire rune, The figures 
in the next column, which are derived from those 
in the twenty-seventh, are alzo proportionately 
wrong. ‘The error, although almost self-evident, 
is a very annoying one, and our only excuse for 
having allowed it to without detection, con- 
sista in the very brief interval which elapeed between 
the conclusion of the trials and the tune at whieh 
the Tables had to be prepared realy for going to 
w. As the best way of correcting the error, we 
shay in the Table on the next page, reproduced some 
of the columns from that which appeared last week, 
those in which the mistakes occurred (columns G 
and 11) having been corrected; while we have also 
availed ourselves of the greater time placed at our 
— to work out three new columns (columns 
I, J, and K), containing data which we believe will 
be useful. In columns I and ft, the evaporation of 
the various boilers per equare foot of heating sur- 
face, per hour, has been reduced to that which 
would have been obtained if the feed bad in all 








cases been supplied at the temperatare of 55°, while 
in column K is given the quantity of coal consumed 
per square foot of heating surface per hour. A com- 
parison of the figures in this last mentioned column 
with those in that marked 1, enablea a very good 
idea to be formed of the average efficiency of the 
heating surfaces of the various boilers, If we assume 
as we may do without introducing any error of 
practical importance—that the quantity of heat de- 
veloped per pound of coal burnt was the same in 
all cases, then the figures in column K will repre- 
sent the proportionate average amount of heat pre- 
sented for absorption to each square foot of heat- 
ing surface per hour in the different boilera. Thus 
in the case of Messra, Aveling and Porter's 10-horse 
engine cach square foot of heating surface had to 


deal, per hour, with the heat resulting from the | 


combustion of 0.61 1b. of coal, while on the other 
hand eneh square foot of surface in Mesers, Ran- 
somes, Sima, and Elead'’s boiler, had to deal in the 
sine time with the heat resulting from the com. 
luetion of 0,0] th. 

On the other hand, the figures in column | may 
be taken as representing the comparative amounts 
of heat ene E absorbed per hour by a square foot 
of heating surface in the different cases, while a 
comparison of these figures with those in column 
K give, a5 we have eaid, an idea of the relative 
efficiency of the aleorbing surfacea under the re- 
ny ppb conditions of working. ‘Thus comparing 
the performance of Meera. Aveling and Porter's 


| 10-horse engine with that of Messrs, Ransomes, 


Sima, and Head's we find that each square foot of 
surface of the latter boiler had about 14 times as 


touch heat presented to it per hour, a3 was the case 
with the former, while the heat actually absorbed 
was about 14 times sa great. This comparison 
shows that the superior evaporitive efficiency of 
Mesars, Aveling and Porter's boiler may have been 
tly due to its being leas hardly worked than 
fesara, Ransome's, and not solely to the more 
advantageous arrangement of its heating surface. 
We =, moy have been, beeause it is by no meaua 
proved by the experiments that this was actually 
the case, while on the other hand there is good 
ground for believing that the rate of evaporation 
in Messrs. Aveling and Porter's 10-borse boiler 
might have been considerably increased without 
materially impairing its evaporative efficiency, Some 
evidence on this point w afforded by the re- 
lative performances of Messra. Aveling and Porter's 
two 6-horse engines, ‘Nhese engines have boilers 
of identical construction and dimensions, and the 
results of the triala prove—as shown by the Table— 
that the boiler which waa most hardly worked 
gave a slightly leas evaporative efficiency than the 
other; but this latter was superior to the 10-horse 
boiler although it evaporated a considerably greater 
sg of water per square foot of heating sur- 
ace perhour. It is much to be regretted that. time 
was not available for carrying out a series of triala to 
test the efficiency of the various boilers at different 
rates of evaporation, as the reeulte which would 
have been ascertaine! would have possessed much 
acientifie no ag and would have been of great 
tical value. It ia very generally su that 

fhe less the amount of res pore Ao nappa 
foot of heating surface per hour in any given boiler, 
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the greater will be the evaporative efficiency per 
pound of coal consumed; but this is only correct! 
within certain limits, and what those limits are ia at | 
—_ far from being accurately defined. It ix, 
however, certain that an inercase in the quantity of 
coal consumed per square foot of heating surface 

er hour la not always accompanied by a decrease 
in the evaporative efficiency, and the reason for this 
sppcara te be that with an inereased rate of con- 
sumpiion a more intense combustion of the facl iz 
obtained and loss amount of air is required per 
pornd of coal consumed, the effect being that al- 
thengh the products of combustion may pass off 
fron the belor at a higher temperature, yet that 
their weight ia zo redueed that the amount of hent 
which they carry off is lees than it would be under 
what are frequently considered to be more favour. 
able cirenmstances, ‘The relative performances of 
Messrs, Aveling and Porter'a 6-horse and 10-horee 
engines appear to constitute a cage in point, | 

Continuing now our record of the proevedings of | 
the Royal Agricultural Society at their Wolver. 
hampton mecting, the next mattor of which wo have: 
to epeak in oar prevent number ia the trip made by 
the various traction engines from Wolverhampton to 
Stafford on the morning of yeeterday week, In cur 
last number we published « telegram containing the 
leading rvaults obtained on that occasion, nnd we 
now give in the annexed Table the vurions data in 
greater detail, 

The various traction engines enumemted in this 
Table performed the journey from Wolverhampton 
to Stafford all in a very satisfactory manner, and 
—consideting some awkwanl portions of the road 
over railway bridges and sharp curves—-with little 
delay, No misbup of avy kind ooourred during this 
remarkable trip, except im the case of the train 
attached to Mr, Burrell's “pot boiler” engine, In 
this instance, a considerable atoppage waa caused by 
one of the wagon wheels coming off, and aceord- 
ingly this engine appeared last at the “ winning 
pest,” The length of the stoppages of the other 
engines, or, in other wonla, the diference between 
gross time and net time as given in our Tablo, was 
generally caused by taking in water, which opera. 
tion occupied about one hour in cach case over the 
whole courae, Referring to the Table, the quickest 
run waa made by Mesa. Hansomes, Sime, and 
Head's engine with india-rubber tyres, waing, how- 
ever, 3.75 ib, of coala per ton of load por mile, while 
Messra. Aveling and Porter's 1/)-horse engine con- 
stimed bat 2.6 Ib, per ton per mile. 

In connexion with these trials, we should, alao, 
niéntion the run performed by the steam omnibus 
“Chenab.” As already stated in our last week's 
telegram, the “Chenal” made the trip from 
Wolverhampton to Stafford in 2 hours 30 minutes, 
or, at the vate of 6.4 miles per hour net time; the 
low drawn, however, was a comparatively light one, 
consisting of the omnibus and a small party of pas- 
sengers, making io all about 4 tone of grees load, 
exclasive of engine, weighing 13.5 tens 

Yesterday week, also, was a kind of show-day at 
Stafford, the various exhibitors of steam-ploughing 
tackly showing their machinory at work on the por- 
tion of Me. Darlington’s farm, which bad been 
hired by the Reyal Agricultural Society for that 
scxl The farms, in the occupation of Me. Dar- 
ington, ia cearly three miles from Staflernd, aud the 
laml—a tough clay, very tenacious when wet—had 
heen chosen for the purpose of enabling the various 
tackles to be teated under different conditions ta 
those which existed at Darnharst, where the ground 
was of a very light charseter, Part of the land on 
which the tackles were tricd near Stafford, was 
very billy, with somo exevedingly awkward hol. 
Jowa, and this was particularly the ease in the 

plot on which Mere, John Fowler and Co.'s 20- 
worse double engine set dieplayed ils capabilities. 
The resulta of the first trials of this set at Stafford 
were veeepled by us on page § ef our Jast oomber, 

t here that its subsequent 
mee with other implements was equally 
aa wna dleo that of Mesara. Fowlers 
‘Tie Raveustharpe Logineering 
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otlwr 
Company also performed well with their tackle 
constructed on Messrs, Fiskeo’s aystem, the en- 
gine being placed by the side of a supply 
of water some 20 yards or x0 from the plot 
which was being cultivated, and the fust-ronning 
rope being led over the intervening ground to 





drive the windlass. This ta iias done some 
very good werk during the trials at Wolver- 


hampton, and we are gli to find that the jistyes 
have granted ay award to it. Messrs. J. Fowler 


jami Co, in addition, exhibited at work—besidca | 
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Mesars, Howard, Mesers, Barrow and Stewart, and / 
Mesare, Amica and Darford aleo showed seta of 
* roundabout” tackle at work, while Messrs, Fowler ; 








the 20-horee double engine set already mentioned 
—a L2-hors: double engine set, and their clip-drum 
awl double-drum engines and the tackle beeemelaa ' 
te them, We have not given any tabulated recund | 
of the ves obtained vesterday week, sisnpiy | 
because there were oo definite resulta to tabulate. | 
The day was in fact a regular show day, the vavions » 
tackles being worked to show their powers, and 
those of the implements, to the general public, and | 
net for the purges of obtaining definite ecivutific 
data, 

Dismissing for the present the steam-ploughing | 
tackle, we niuet pass on Wo natice a very interceling 
experiment maule last fr y moruing at the slew. 
yard ot Wolverhampton on ove of Meera. Aveling 
and Porter's §-horse traction engines, This ex- | ash-pon damper closed. Tn fact the only hiteh was 
periment was made to investigate the workiug of | th or on pipe of the pup was too small to 
the engine uoder 4 heavy load, aud for this purpose | per eapply of feed water belugr 
the engine was coupled to the friction brake, and tol time dhe experiments could not he 
genongh to obtain really defiuite dats 
onditure of faeb asl water with 
ander such exceptional coni- 
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power, The reauls of the Blue Hagrama, taken dutiog the terial 
actaully ran as Dig revel » ibe the cusine waa running at 15) revolations 
boiler mea the | por aiine iow the development of from but 


Leet of Awanes or Prizes, &-., at ter Worvyervanrtor Snow, 
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38.36 to about 41 indicated horse power, and the stroke, and the boiler pressure during 









seoos* is FRIST 


the experi- 


friction of the engine ond brake must therefore oveut, waa 150 1b, per aquave inch, 


live boon very inederale, We nitex ane of the 
indieator diagrams to which we have just referred, 


the eeale annexed, showing a mean effretive pres- 
sure of 100.65 Ib, per equare inch, equivatent, at 
a speed of 140 reveluiiows, te $8.96 indicated 
horse power, The engine, it may be vemembered, 
haa a single cylinder, 7 in, in diameter, with 10 in, 


We have next to record aa a kind 6f stpplement 
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to be anticipated that the ndvocates of this system 
of eonstrection should be desirous of teating the 








we falieged merits of india-rubher tyre eugines on a 


_ —e foundation — bap A esha by 
comlition of the ground during the preceding 
triale, Accordingly, a move waa made from the 
farm to the r hy selecting, for a further 
contest of india- rubber corse common tyres, o 
ortion of the steep bat hand-bedded near 
ettenhall Yoll-bar, The character of the course 
will be sufficiently understood from the section 
which we publish on the present , and which 
shows a tatal riae of O3.2 tt. in L900 ML, or a mean 
gradient of 1 in 20.59 for this distanev, while, 
in plon, the road course winds ituelf along in a 
earve of about 20 chaina radiaa. ‘The trinls were 
under the supervision of Mr. J, FP. Dramwell and 
Mr. James Easton, who se ably conducted all the 
former uxperimenta with the competing agricultural 
locomatives, and ihe trials were also watched, 
mnong others, with special interest, by Lord Ver- 
non, president of the Nayal Agvicnttural Society. 

‘the first bok was made by Mesara. Rausomes, 
Sima, amd Head's engine +} Sutherland,” fitted with 
Thomson's initin-rubber tyres. The total gross toad 
hauled waa 26 tone 4 ewt.—extlusive of cugine 
weicht— consisting of three loaded wagons and one 
portable engine. ‘The weight of the engine itself 
was 10 tona 10 ewt,, making the total weight of the 
train 46 tons Liewt. As during the runs at Tkarn- 
burst. the ne wns driven by Mr. Head, who 
iminaged, withont any difficulty and without a 
single stoppage, to accomplish the diatance of 
Miu ft. in 10} minutes, Encouraged by this auc. 
cessful min, a seenond start waa subsequently ar- 
ranged with an additional load of 11 toma 4 ewt. 
$ ge, composed of Messrs, Aveling’s 1¢-horse 
eagiue, which happesed to be on the geound, 
making, consequently, a grow load hauled of 
37 tous § ewt. 3 qr, while the total weight of 
the train was increased toe 47 tons S4 ewt, 3 qr. 
Under thes conditions all went on well over the 
first section of the couree of 1 in 35, the boiler 
pressure being at 1501), but geliing on the next 
prutient of Lin 20, the engine was unable to con. 
Gnu ita trip with this low After the portable 
engine, weighing § tons, had been detached from 
the train, the “ Suthevland” proceeded again during 
a few minutes, when continued slipping, with steam 
at 157 lb, branght her finally to a stop, 

The next proceeding in connexion with these 
ivinls waa now to teat the tractive power of Mensra, 
Raneomes, Sima, and Mead's engine, with tyres of 
the ordinary kind, To this end the engine was 
again run to the toll bar at the botiem of the 
cotirse, and a pair of O ft. castiron wheels, with 
smooth surfaces, bat ]Gin. wide, were substituted 
for the original Thomson wheels, 

At this time it was anggested that Merara. Ave- 
ling aud Porter's 1i-horse locomotive should try 
ita hauling power on the bard road, and accord- 
ingly a train of three loaded wagons and a portable 
cogine was apoodily arranged, Mr, Avelang him- 
eel—who, hy-the-bye, is always there when be is 
winterl—soon made hia appearance on the spot, 
and, of course, checrfully accepting the challenge, 
a start way at one mode with the same train 
weight oa was flret taken up by Mr. Head, viz,, 
26 tons gd ewt., the boiler being 120 1b, ta 
the square inch, and the total weight of the train, 
inelading the engine, being 37 toma 5 ewt. oe: 
‘This time, however, the start was mude from 
hottem of the steepest incline, 1 in 18, situated 
at 4 distance of G(0ft, from the normal etart- 
ing point, reducing thus the length of course 
to 1Su0 ft. instead of Dikhit. Considering the 
coustruction of the wheels of Mr, Aveling’s traction 
engine, this test was a mort severe one, and the 
engine, in fact, began slipping from the very 
commencement of the tip. Referring to the 
detailed deseription and engraving of thik en- 
gibe on page 453 of our Inst volume, it will be 
noticed that the driving wheels have cast-iron 
tyres Git. in diameter by (Sin. wide. The surface 
wl vach ere is furnished with transverse reeecrs, 
which, however, do not extend right aerogs the tyre, 
but leave a perfently snwoth eele in the mide of 
the latter, is shown by our tranevevse seetion of 


te our description of the traction cnuging drials|the cagine, Owlog to the rather ateong curvatore 
this diagram, which ie drawn ii our engraving to | ever the couree at Barnheust Farm, a series of | of the tyros, amd the band surface of dhe road, the 


experiments, certainly not lesa interesting, whieh 
touk place last Saturday over a portion of hard 
inncadiuinised public road at ‘Tettenhall, near Wol- 
verhampten, After the very pronounecd firseo of 
‘Thomwaon's india-rubber tyres at Marniiurst, it waa 


whools naturally only came into contact with the 
latter at the middle af their width, aad this portion 
of the bearing surface became, by continued slip. 
ping, highly polished, and, us a matter of course, 
nuht for bite, Nevertheless the engine managed 
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to reach the top of the incline, by doing her ut- 
most, in $9 minutes. Messra. Aveling Porter's 
engine had, we may mention, § tons 10 ewt, 1 qr. 
on the driving wheels, while the load on the driving 
wheels of the Sutherland” was 7 tons 11 ewt, 1 qr. 
Meanwhile a of cast-iron driving wheels bad 
been fitted to the ' Sutherland,” these wheels, we 
should mention, increasing the weight of the engine 
by about 15 ewt. Under these circumstances it 
was determined to make a run from pe = atart~ 
ing point by ng two wagons ami the port- 
ms A ao ine, Bax. ter together a load of 18 tons, 
With this an however, the engine was able to 
but a short distance with much difficulty, 
and when it arrived on the next incline of | in 22, 
the iron tyres lost all hold on the ground, bringing 
the train to a complete standstill. The losd was 
then reduced to 14 tons, by uncoupling the portable 
engine, and after this had been effected, the engine 
continued ite course casily over the remaining por- 
tion of ita ey, which occupied altogether 
26} minutes, including sto 
t will thus be seen that the same engine when 
furnished with india-rubber tyres waa enabled— 
under the special circumstances of the present 
trialea—to haul juat double the load than could be 
taken with the smooth cast-iron tyres. That the 
elastic tyres have proved 4 auccess in this particn- 
lar case we are glad to reeord, but on the other 
hand it is only fair to state that the comparative 
results obtained were not due to the india-rubber 
tyres alone, but also to the construction of the iron 





PORTABLE DEAL FRAME. 


wheels against which they were pitted. ‘The smooth 
faced cast-iron wheels io sr the worst which 
ppd ding dpohrariae orpeneiureynisarapies oe 
as adhesion is concerned, a slight amount of = 
imparting « kind of polish which renders their ad- 
hesion leas than that of smooth wrought-iron tyres 
employed under similar circumstances, while the 
adhesion is of course still leas than that of wrought~ 
iron tyres with croes riba, such an are fi by 
Messrs. Aveling and Porter to the wheels of their 
6-horse engincs. It must be remembered that the 
india-rubber — were surrounded by their chain 
armour, and the elasticity of the tyres enabled the 
links of these chains to, as it were, interlock with 
the bard but slightly uneven surface of the road, 
thus securing an amount of grip far exceeding that 
obtained by the smooth- rigid tyres, The 
addition of cross pieces, or of a few square-headed 
bolta to the latter, however, would have vaatly in- 
creased their holding power, and Mpa gence 
injuring the surface of the road would probably 
have enabled them to exercise a hauling power 
— or nearly equal to that afforded by the indin- 
rubber tyres. 

‘The particulara we have given show that in the 
trials at ‘Tettenhall the india-rubber tyree enabled 
an engine having 7 tons 1] cwt, 1 qr, on its driving 
wheels to do with ease what an engine having 
Stons Wewt. lar. on drivers with rigid tyres, 
could only do with difficulty; and so far the india- 
rubber t; had a decided advantage. We have, 
in our foregoing remarks, expressed our opinion 
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that thia advantage was groater than it need hare 
been had the rigid tyres been of a class better 
adapted for the work they wore called upon to per- 
form; but we nevertbeleaa readily admit that on a 
hard macadamised rol there is a decided advan- 
tage os far ns adhesion is concerned, attendant 
upon the employment of the india-rubber tyres, 
But there is another and very important element 
to be taken into consideration, namely, the cost of 
theae latter tyres. Buyers of traction engines natu- 
rally desire to obtain the teat possible return 
— the money they may invest, and the question 
thus arises whether the india-rubbor tyres will give 
a commensurate return upon the expenditure they 
involve? The reply to this question, afforded by 
the recent triala at Wolverhampton, appears to us 
to be—as we expected it would be—a most decisive 
and unmistakable negative, as far as traction en- 
ines for working at modernte | are concerned. 
price of the * Sutherland,” with india-rubber 
tyres, is 750/., while that of its competitor, Messra. 
Aveling and Porter's 10-horse engine, is but 3901, 
and in proportion to the capital invested, the latter 
therefore did by far the greater amount of work. 
Moreover, from experiments su uently made 
(and of which we shall speak presently), there ap- 
pears to be but rery little doubt that the load taken 
up by the “Sutherland” would have been taken u 
with equal ease by « couple of Mesirs, Aveling na 
Porter's 6-horse ines costing 300/, each, or to- 
gether, 150/. leas the engine with the india- 
rubber tyres, As cach of the 6-horse engines is 
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n by one man only, the number of men em- 
ployed with the two engines would be the same os 
with the single Thomeon rowl steamer. Considered 
in this way the rigid tyre engines show themselves 
to be by far the most profitable investment, even 
when hard roads have to be traversed, while where 
there ia much field work to be done, it has been 
clearly shown by the triala at Barnhurst that the 
indis-rubber tyres not merely afford no benetita 
whatever, but actually interfere with the ion 
of the appliances necessary for the effective haul- 
age of a load over soft ground, Altogether the 
trials at Wolverhampton appear to bave shown 
conclusively that indin-rubber tyres are quite un- 
adapted for use on agricultural locomotive engines; 
bat that if they could be manufactured at far leas 
coat than at present, or if their endurance for along 

riod of years could be insured, they might be 
Penedicially mlopted in cases where the main work 
of an engine would lie over bard macndamised roads, 
In the case of engines specially intended for work- 
ing passenger traflic at a high speed, india-rubber 
tyres, even at their present price, may probably be 
mivantageoualy employed; but we greatly doubt 
whether at present such engines can be beneficially 
used in the country at all, while the advantages to 
be derived from their employment abroad in place 
of light and cheaply constructed tramways worked 
by steam power, are, to aay the least of the matter, 
doubtful, 

We have already referred incidentally to some 
further traction experimenta made on Messrs. 
Aveling and Porter's 6-horse engine, and of these 
experiments, which were out on Monday 
last at the request of some of the officials connected 
with the War Department, we must now proceed to 
give some particulam, The site chosen for the 
trial was a piece of good macadamised rond close 
to the Show, the ground having an average rise of 
1 in 12.24 for a length of 340 ft. the steepest 
gradient on this length being, however, 1 in 7.33, 


The details of the successive gradients commencing 
at the bottom of the rise are subjoined : 





Distances from trom 

starting point. Gradient. ng point 
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Up this hill Messrs, Aveling and Porter's 6-horse 


engine fitted with Mr. W. Dridges Adams's elastic 
tyres Vag ran pry by us in our Last number but one) 
hauled a load of 7 tons 12 cwt,, this load being com- 
posed of a timber wagon weighing 3 tons § cwt. and 
another wagon weighing with its load 4 tona 4cwt. 
The weight of the engine in working order was, os 
stated by ua lnat week, 5 tona 4 cwt. 2 qr., this 
making the total weight of the train 12 tons 16 ewt, 
2qr. When the steepness of the iont is taken 
into consideration it will be seen that this is a con- 
siderably heavier jonate load than that taken 

Mesars. Aveling’s 10-horse engine during the 
trinl at Tettenhall; but it should be o that 
during the experiments of which we are now spenk- 


ing o len of chain waa aeres between the 
engine the w so that the former and the 
latter were not at the same time on the stoepeat part 
of the road. Even when allowance is made for this, 
however, the performance is an exceedingly credit- 
able one and shows the hauling power which may 
be obtained on hard roada by the employment of 
cross-ribbed wrought-iron tyres, 

In concluding our notice of the various trials 
which baye taken place at bt sega 90 it ie 
our pleasant duty to speak of the w of 
to which those trials have led, As the readiest way 
of _— these awards before our readers, we have 
collected them in a tabularform on page 21. Refer- 
ring to this Table, it will be seen that Messrs, J. 
Fowler and Co, bave carried off all the first prizes 
for steam ploughing tackle, while Messrs. Aveling 
and Porter have been the winners of the traction 


engine competition, No one who witnessed the 
various trials will deny that in both cases the 
honours won have been most heartily deserved. 
We havo now to speak of the Show proper, and 
we may, in the flrat place, say a few words con- 
cerning the site on which itis held, The show- 
yard, then, is situated on a portion of the Wolver. 
aampton racecourse and the land adjoining it, and 
as far ns situation goes, the site is w , aa it 
is distant but little more than half a mile from the 
heart of the town, and ia thus readily accessible, 
But itso happens that until within the last few 
months the Bind constituting the showyard has 
been irrigated by the sewage of the town, and 
thus the top layer of the ground consists in a 
great measure of depoaited matters, which have only 
been rendered tolerably solid by the past few 
months’ drainage. The effect of the recent heavy 
raing on such a soil as this may be readily imagined, 
and when it is remembered that the ground has 
also been cut up by the ecartage of heavy goods, 
and the passing to and fro of traction and steam 
ploughing engines, it will be understood that its 
state was on the whole not cularly favourable 
to foot traffic. On Monday last, indeed, the drying 
influence of a warm sun made the ground tolerably 
solid; but the heavy rains of Monday night and 
Tuesaday aoon reduced it to its former state of 
morass, and on the last-mentioned day some por- 
tions of the ground were scarcely passable to 
foot-passengers, while on almost all parte a species 


of “bog-trotting’ of a very disagreeable kind 
had to * performed by the visitors. Of the 
state of the ground on Wedn 


eaday and yesterday 
we had no personal experience ; but we understand 
thatit had somewhat improved. The miserable 
state of the weather may perhaps have had ita in- 
fluence on usin forming our opinion, but it cer- 
tainly appeara to us that, taken as a whole, the 
Wolver ton Show has proved inferior in interest 
to those at Oxford and Manchester, It isnot merely 
_ fae containa a few fase — — exhibita, for 
tis a comparative! matter, but itappears to 
us to prc sents pba of advancement, and 
certainly fewer novelties, ‘The distinguishing fea- 
tures of the exhibits it contains consist indeed 
principally in improvements of details of conatruc- 
tion, rather than in the introduction of new prin- 
ciples or really novel ps agerr We shall, - 
ever, not say more on this point at present, but 
with our een vas patos ex- 
tibits, merely giving first the following list showing 
the comparative number of stands and entries at 
the Wolverhampton and three preceding Shows ; 


Stands, Rotrios. 
1888, Leicoater S37) OD 
1969, Manchester... ‘385 «4. 772 
Is70, Oxford ,., + 4068 ove 786i 
1871, Wolverhampton 383 ave 700 


Sream Provantra Exotxes ayy Cuntivatine 
ACTINERY, 


they mako at the Royal Agricultural Socioty's mect- 
ings + but at hab inane 2 = have fat eae 
iy average —— logetber 
they sent po less than fourteen engines for exhibition and 
trial, ten of theao being steam ploughing and the remaining 
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four traction eagines. Dhe principal dimensions of thre 
Toros engines ate given in the aneexed Table, ned all wo 
kare tode here, therefore, is to spoak of their geweral con- 
struction. Sis of the engines—~neancly, a pair of Si)-horee 
single cylinder, a» pair of 2sberer dosble cylinder, and a 
pair of (2-boree single cylinder enginvs—are euastructed for 
working on the doable-enging system, in which tho two 
engines of a pair traverse the opp. eadlands. and work 
alternately, drawing the implement to and fro hetween 
them, This ts umloubtediy by far tho beet sytem of 
weeking jet introduced, and ite employmornt ie daily 
extevsding. Next, there is mn engine fitted with the 
elip-deum for working om that system, in whieh the 
inopietment is atlacked to an ¢nillees rope, asd hauled to 
and fro tetwren the engine aed a travelling anchor on ¢be 
oppeeite headland, de this ease, te allow be variations in 
the distance between beallanida, the implements hare to be 
Gited with an arrangement of slack gear, which wrindaine 
a constant propertiog betwren the teasions of the hauling 
and tail rope, bowerer tbe length may vary, Thie very in- 











genious yet simple gear bine already been deserilied in our | 


gee. The travelling witu!lses used in comnesion with this 
tockle comeiste sitnply of a sheave rusting om six rollers of 
senel) distnoter, three rollers having each # thin dise Mange, 
whoek cute into the ground, and atfords the neecamry laterni 
tesistanes. The movement af the amebor along the bead- 
Land is effveted by simple winding gear, which hauls upon a 
wire rope ottacked to m fixed auchor anitably placwd, and 
which derives ifs motion {men the main sheave throagh the 
intervention of a frictios clutch. 

The third artangesent of teackla represeated hy Messrs. 
Fowler's cahibais asthe double dream set, in which o single 
eegine, Grted with two wieding drums, is employed to haul 








last nomber bat ome, Areording to this plan the side-plates 
ot the Erebox ney extemied, a0 aa to carry af] the pluramer 
tbdeehks, nad the reenlt is a material reduction of weight, 
(ad a thotowehly good and sulstential job. OF the te nl 
| eugiaes exhibited by Messrs. Fowler we shall have moew to 
say inthe proper place, and we need merely reoark here 
that beth they nnd the ploughing engines ore examples of 
theronghly thrst-class workmanship. 

Uegerding the various tnplemente to be ed with the 
stream cublivaling tackle aur space will permit we to apoak 
bat bricfly thia week; but we must nevertheless eay a few 
onla coneoreiug the pxumples whieh we illustrate on pages 
and SL ofthe present number, Oa the former page the 
upper tgure shows an 2f-tine tarving rultivatoe of a class 
now largely aad hy Mesers. Fowler, This impiement bas 
been on several cocasions spoken of by us, but since we Inst 
descrited it in deteil. arll explained tte action an isnprove 
ment hoe beer made im it which drserees special comment, 
This improvement eaalits merely in seaking the iF to 
which the ropes oro attorhed of a forked shape, as 
shown. Te use that arta of the fork to whica the hauling 
rope happens to be attached is of nurse brought imto a dirces 
lice with the strain, while the other arm is thereby caused to 
project laternliy, thus bringing the teil rope clear of the 
wheels, and causing itto be ina farearalile position for turn- 
ing the implement when the hoadlasd ie reached. Tha tai] 
of the draugh¢ lerer ie coupled to « short cham, aod when on 
arricing at « beodiand the steain i transferred to what was 
peevidusly the taal rope.and the draupkt is thus brougit nt 
Hight angles to the implement ; this chin is tightened, and by 
acting ou weegaoent, ture the main axle which ie cranked, 
aud this, by depressing the aepporting wheels, lifte uy the 






































| count of Meeere. Areling and Porter's traction engines in our! 


yi it 





an iwplement backwends and focwanis between iteclf ard a, neain freme, awl cases the tines clewr of tho ground. The 
travelling wiodlass, os in the elip-drum set, the two winding ; tees being soetetained in this povition be a lever anil cates, 
drains aliernatels coiling azd wneoiling the wire rope, The | the ura is reaitily made, and on lta boing ace plished the 
travelling windJess is of similar coustruction to that employed | stecresnan allems tho frame and times to tall agua, aed the 
with the clip-drien teekle, In working an this syetom the | inpletoont tarts on & fresh journey. The action of this 
eogine may alen, if descrablo, be Kept outside the fell, the) terning arrangement is admirable, The turns are minde 








rope being thes best laid out is a triangular form, and the 
implement being hauled to nad fro between two moving 
anclioes along the far cide of (he triangle. 

The fourth and Inst arraogement iilestrated by Messrs. 
Fowler is the well-known mundatoaut eystean, a act of tackle 
for whieh wesbildted o¢ well as a traction engine suitable 
for driving 

Mears. Fowler have for a long time past emplosed stecl 
extensively, and very sneressfully, in the construction of the 
shaits, druma, aud gearing of their engines, nod at the pre- 
sent show ve fiud the domble-drum engine and two O-horve 
(rection engines with efoed bodlers also, We hove alea to 
notio the enereners! tase -vvlinder engines eeen For 
the larger sizes. The ev in Chaat engines is art 
at the front eed, and jacketoed on Mr. Aveling's 5 

















while the crank shatt boing at the bind end, the fy-wheel ds | 














ennteniently situated fa the diver to start the engine in 
the evented its etegqieg an one of the centres, Most of 
Mivers, Fowler's engines ave fitted with jink s ro. bert tra + 
ef thrm—nsoely. in Uelerse decbleoewlioder ex rad 
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engines filled with it chow execlhent raul 
Merers, Fow 








Altogether, 
T pay groat ottention ¢o tho proportions of the 
valte atl gear filed tothei¢ engines; and while wt Wolrer. 





hampion we had as opera 


aly Of imtpecting & number of 
dingrame takes fron thelr ¢ b 


finns, {hese dingtamme hoing the 
Toeet perfect its baa ever been our fortune to foo taken from 
engines filted with link suntisn. 

Lastiy we must teen bon Chat in the miasjarity of Mosers. 
Fowler's engines the cartiron or toe! brackets f renerle aoe! 
te support the eraok ehalt and countershatt bearicae have 
leven otaedoned te furmsrel (he ayctent of eopetruction botel® 
introduced by Mr, Avoliog, sad deecribed by us in our uc 

























with rent preaupinesa, and within a very limited space, whale 
the implancns is altogether thorowghly magagesble, and 
thera is nothing about at Gable te got wat af mrder. 

‘The tarning harrow, 14%, wile, alao dlestrated om page 
0, is constructed én the same syste as the cultivator just 
decribed, and therefure requires mo special explanation. 
We psay yemark, however, that the arrangement yives a 
fight implement which mey be made slmcet any desired 
wilth, and which is readily steered amt managed, 

The combined eoed drill and barrows, ileatrated of por 
181, is alsa constrected om the turnieg eeatem. In gtter 
(ing to drill by etoats powor the ehict peoblees in bow to 
utiliee the grewt power available without giving to tho iss- 
ploment on imprectionhlo width. Messra Fowler have 
sulrod this problems by combining the harrowing and adzill- 
ier apparatus, the implement we iJTusirate being contracted 
ae aa ty perform through harrening or light caltheating 

}, 









































hyfore the drilling aed Che harrowing it ef the seed aller tle 
iil] Las passed, The constructing of this very thecful iar 
plement, which ie adapted for harrowing aud delilag s 


with of LU TL, will he 
[te viege witheet fuser exp! 
Amethet of our allastrations om page 
balanes kinplomint for extmcting routs amd stones 
sute morey of a threetine balance cultiratcr of wv 
strength, the paris being 0 peoportioned that if the impler 
eneouatens animmevnbic olatacle, it i¢ capable of tog, 
the engine without fracture, It can,.if desired, ho worked 
with tro og even one tine oaly, aud isa very weeful liple- 
ment for pre g teagh eraund. ‘The dest of cur Ulastre- 
tions si fa clas eal] thrre-wheelo! ungons, 
weighing 12 ewt. cach esopds. and capable of cxrrying Stones 


readily understood frows our exn« 
ion on Or parts 

shows a powerlul 
It eons 









































The dreught bare are arranged o> that the pull dees not come | 


Llgrotiyh the fore canriage, er any uther part of the wae, 
bet it ia throon wpos a comtinuuua bax, whch exteade from 
one ced of the wagen to the other, oud thus serves to trans 








(Jury 14, 1871, 


mait the pall throughout the train, Of a modifled fores of 
these threewheeled wagons we shall have more to say on an 
early ocension. 

Ofthe remainder of Messrs. Fowler's implements want of 
tpace compels us to defer am account nat!! our next neuer, 
when we eball also describe the other exhitite of interest 
atthe Wolrorkampton Show, 











S$ STONE BREAKER, 

At the Royal Agricultural Socivty’s Show held at Oxford 
last wear, Mr. HT, I. Marsdom eshibited « tone bresking 
machion, poasessing amore and useful featur, Originally 
the serrations je the fined and swinging jaw werw ao dispewed 
that they fitted inte one another, In the improvement 
alladed to, the pointe of the serrations were placed oppusiia 
eneh other, ao that all stones having been beoken toa ceriaia 
extent conld drop through the amall aquure openings be. 
teern the serrations. ‘This machine we p) crbed and iue- 
trated on page AS of our tenth volume. At the present 
Agriveltural Show at Welverhamptes, Mr. Meraden eahibite 
another lexpeorenent in his stone breaker, which wo Ulusteate 
on page 18. It will be seen that both tho fixed aud swing- 
ing jaws are carved at the lower ends, oo that it is imp waite 
for ony slonca to drop through the openings made by the 
serrations aniil they have pease along the curred paths of 
the jaws, Again, as will be soon im Fig. 4, (be serrations in 
the seanging jaw are carved at the bottom from etl to ight, 
whilst (ioe om thy fixed jaw, ax will be seen by the detted 

; lites, catve inthe reverse direction. Hy this arrangement 

| tine ate aulijected to a naember of compound eats, which 

aelicetaally provent any pores of ondao sire falling through, 

,end of eourse the gauge to which the stonce are broken 

| io reodered meveh move reliable hy thie simple bat highty im- 
portant improvement in the stone breaker, 
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FOREIGN AND COLONIAL NOTES. 
Belgian Railway Piewt,—-Tenders have just been received 
‘for forty open railwer tracks for the conveyance af raile 
(litons each), for the Ketgian State lines, The tenders, which 


were all fresa Belgian Gems, ranged from IGT, to Su200, 
Tie frames of the trucks are to be af trom, 


Conniian Raiteaye—Tho length of railway now in opera. 
tiem in Cuneda ie 2679 milee. There are further 2) miles 
tore of fine in course of comefrection. The principsl new 
tine on hard is the Intercalonial, which is 4 miles in 
length. 


The Suse Cunal—it appears that durieg 1870 the number 
of tesacls passhtig gh the Saez Canal waa 491, OF there 
SM were Mriths, 73 Preech, 32 Eyyptian, 25 Austrian, 
18 Turkish, ? Itahen, $ Spanish, & Dated, 2 Portuguses, 
i American, 1 Russian, | Danish, | Groek, and 1 Zansibarian, 
The total mermotile tonnage which passed through the 
canal during the year was 400,173 tons, increased Ge 
jvermment vessels and yachts to o grand total of 496,099 


tons 


Darien Cane? Sarceys.—The Ivrien Canal Expedition 
| has clused ite Inbours, “Ibe line from the Gulf of Darien to 
; the tiulfof San Miguel has been thoroughly earreyed, and 

the character of the eountes bas been completely ascortaioed. 
Tho route from Cupica Bay to tha Atrate by way of the 
Napipi river is believed to be the only p ome for a 
ship ¢umal. 


Sureeps of Mauitobay-~Mer. Stemghton Tennis, the ser- 
veyor general af Manitoba, has left Uttaea for Toronto, and 
said that he is about to despateh some surreyors to 
aetile atomee the boundarics of the mttled districts of the 
new provioes, The laying aut of new toweehipe will mot be 
eoemrbenon, however, until the Tndian fneervations are 
arttled. 


Trommeys in Consitatiasple—Tho Constantinople Tram- 


ware Company has commenced working. Its carriages are 
aitailar to ¢ is wer on L'arisan train@ops. 











Mintrea? and Otaee Jaxction Railery.—Mr. Legge, 
SLE. and Mr. Malatury, CLE, Save made a general exami- 
tation of the comntey thmugh which the Montrual and 
dkiawa Juection Kailway wi run, The gradi are found 
to ho easy, anil it is stated that a cheap road can be con- 
structed, [¢ is proposed to arrange for a union stath 
at Ottawa im commexion with thy Casada and Centeul Rail- 
way. 


Greeth of Halifar-It is remarked that Halifax, Nowa 
Seotiu, is gradually extending ite boundaries, The city hus 
bron ereeping further am ferther to the north, the west, and 
the south, With the epening of the edditional railway com- 
mauization now orurly completed, @ great futare secs in 
slere for Habitnx. 


Nerthers of Spain Railway —Tos net profit realised Last 
sear upon the Northern of Spaim Railway was 445082, 
| Vhia eum provides] for the charges attenting the priority 
bligations of te company, atid eft & balance of G1 ,¢874 
OF thot telanes, SGy4Cl. waa applied to the exectitien of 
susicw rapplomentary works Jbe company has not yot 
telived aocounts wath ile cuntractors. 


Tirvuts tnd Mrakota Junction Railseag—This line be ex- 
pected to Le opened as far us Orillia by the middleal October. 
Toe bealges on the tier, of whieh Me. Ginty is eoutractor, 
ate of cut atone, The line will probably be absorbed even- 
taally by the Northern of Canada. 
























Preach Ovcoa Storwers.—The capital represented by the 
fleet of tar Frotich Trumsatlantic Steam Navigation Company 
amounts bo 2,760,000, The company owne 21 ship, poat- 
ing on an average TSO? werk. Lhe eompauy insures He 
oon abipe: and notwithstanding the loss of ome steamer 
i) (the Dhitien), its insuranee account showed a profit Last year af 
MAM, This sum was carried to the pencral insurance fund, 

whieh wae thas increased to 117,000 













THE ST. LOUIS BRIDGE, 

Os 26, we give a perspective view ef tho west 
Pca gt ond aud toeneatie of the shore opan ef the 
stupendous bridge tow being constructed acrots the Missie- 
sinpt viver at St. Lenis, This ongravclag will give one 
readers a muck better (lea of the congnitade and beanty of 
this remarkable work than atything yet puldiebed, The 
proportions of the bridge may be inferred by comparleg 
thers with the gyrares on the side of the river beneath tise 
arches, ‘The individasd stawling with lia lack ayainet ome 
of the small piers, with arms foloed, surveying the futher of 
watera a4 he rushes past the city, is only abont as high as 
two ands half comrsea of the granite maxcury of the pier, anil 
he stand shout 90 ft. below the carriage way of the bridge. 
Seveuty feet above him the iron berse is sewn with its cleand 
of smoke enterging from the sandstone arcade which sar- 
manta the fve stone arches that carry the riadact over 
the St. Lonia wharf. ‘The wilway tracks are below the 
carriage-way and foot walks, and the steaos trefas will In 
ao snamoer interfere with the bocul trafic of St. Louis, as 
the bridge i# connected with = Lusnel wnier the city, 

Tie tuwers which terminate the bridge proper at each | 
ent! of the strectare, will contain elevatars anil stotrenys | 
for the conveniences of peilesteiana om the wharfa on both 
sides of the river. 

Tn former issues we have piven fall descriptions of this 
remarkable werk, mod to thee: we refer the reader for 
further information, 

The St. Lawis Mrilge when completed, will be found, 
if compared 
surpass them all in several important partleelars In| 
architectural eect mone of them will equal it, Ie will be 
superior to the Iritsnnia Bridge over the Meta Seraits, | 
to the Vietoria of Moatroal, or the Kublenbarg in Hoiland, | 
sid ja fact willeqaal ix teauty the sniatler geuns that! 
adorn the Thasven acl the Seine, 

In the suassivencss of ite masonry anal the depth of its 
fimedations, it stands, One of its chasnel pera and one 
almtovent pier staid on tise paaitde bet rock over Lie fs. 
befow thn river's surface, Jo the length of its spans 
there is nothing eqnal to ft in existence, exeept auaporeion | 
bridges Ire two shore apne will bp S00 ft. eae, ba the | 
clear of masoory, and the mbAlle one will be $20 M. | 

Io capacity it far excels all others yet conatructad oF do- | 
signed. ‘Tha rocklyn Sespensien Brictee, one of the re! 
matkable works of the age, with its 1600 ft, epan, fa only | 
designed 10 accommodate local treffte, and will ant posvess ) 
seflicient ptremgth to sastsiv steam trains, The easpension | 
bridge about to be contracted over the Tsdeut, nt the 
Highlands, i only ealealated ty carry ene railway track 
acrows the elver on its grad span of LEOO TL; but dhe busi 





ant above thelr trains, on a whee street, will roll the do- 
mestic commerce of the Inrgest inland elty is Aanerica, | 
One of the witest mid mest ceoteal avennes of St. Lomis | 
will be extended by it dircetly across the Mirsieeigpi, thus 
commecting, by a comsaon highway, two of the mort pre 
perous and fertile states kn the qoefedgracy, Ulimols and, 


Misseari. RY 


Ut is rare, indewt, that fo many"cireumatances conspire to 
Justify aud carry inte exceotion such magnigcent englucer« 
ing designs as this one, The creat natural diieulties to | 
le overcoma were ef a character so tingemal that oven the | 
stringent legal conditions imposed te protect the navigation 
of the river added wothing to them, except do tha eh ar 
height of 50 ft. required abowe bigh water, The Law come 
manded that there cliuwh! be elther ene span of SOOT, or 
two of S501 eseh, The remainder might be anly 250 fr. | 
each. After carefu) estimates the englacer satisfied bimesclt | 
that, becanse of the costly character ef the fogudationa, 
the greatest econceny lay Sn using no spans of less than 
Soo tt. Many efforts were made te iliscredit this betd 
design, Dut Me, Racks fortunately poseesul the confidence of 
enterpalsing capitalise in St. Louls anit le New Yurk city 
te auch a deperee that they covhd mot be shaken in their uch 
fu tls ability to excrete bie Gesiyies, aed the work was 

nd is mow Velie tepidly pushed te competion. 
Alewaily all the diel fusmlations are i, and the masoar 
is so far advanced ws to be waitlay for the eupertrocture. 

‘The arches will be forsoed of crucille cunt steel, wbich bs 
new being maile at the Wie, Buteher Stoel Warks ie 
Piilndelpaia, This eteet will be of superior quatity, and 
Wot tittle inferior fo that toed im trakiny the fivest eutlorw. 
Te de required to stand a tet af Geflotle. In comprescian 
per equare inch without teking a perpanent set, mud ea} 
piece will he tested tn that ettain lefure it ie eecepted. 
This great strength in the stock makes is we cheaper then 
fran wemhl be The sustaining: members of eee are are 
ranged in the form of the stave of a easkyeaix slaves 


with eter great bridies ef the world, to | Lameash 





forming a tube DSau. diameter, and neady 12 ft. bony. 
‘Thera tutee comstitnnd Ue arches, amd te eoonner of their 
eeostruction will ke seen by examining the drawing. 
They will be enorme etrooy, the tmaxionm burden 
helng supposed ty comsbt of the mapper roadway or street, 
denady packed with prgde. and the ralheay tracks covered 
feusn God te amd with beviootives, The tedal etrongth of 
the brictwe is estinasted qo be equal to sla thes tla lantern, 

We havo puldiebed all of the very clahowate repeats of 
the engiseer td thik lesdor, fa eaten, tn atvanee of one 
contemporaries oF both sides of ihe Attantie, althoayh we 


hap 
mail at the same time with ourrelves, We 


work, bavecticited the surprise avd wlmirstion of enginerm 
allover the world, No work of the anne hind shoring this 


cvutory haa Leon more traltful ia developing novel and sue-[ ha 


leige of the scienes of bridge building thas the structarr 
we iHustrase, 


TTFASIUAL AND TRON, 
To ros Eptron cr Escisnenixa, 

Stx,—In issue of June 1th, Mr. BR. F. Mashet hoe a 
Metter im which the following parngraph occurs: “ Tatens- 
fotene int ote have born smelted in Lancashire ated Cure 
berland weer sittce blest firnares hate existed there, get I 
hove never heard that the ted bematites were classed as 
on theugh f Rave found that substanes abundant! 

n 


from whied it ie staelted.” 

Havieg had cunseterable experience in the analyses of 
ine and Cumberland ret hetatilen, 1 was rather 
astonished to hear that titande acid wae found " abandently” 
in Vuem-ia fact, so sceptical upon the point that I have 
dinee avelseed several of the most important ores, but have 
failed to detect ony titanic acid whaterer im them. The 
fempetwuda of titenium found in the brarths of the farmeces 
ja wecounted foe bey thing rich oree which generally contain 
Dor 6 por cont. of dtanio aaid, 

Rassian bron of the beet dower fe being trade in 
Middlesbrough from nething but eashize ard Cuber 
lend red hemmatites seeing titanie eel, therefore, chat 
rubstnnre doce nce appeat to be 1 for the vetion 
of hematite iron “ wurivalied for its excellence.” 1 would be 
glad to keer from el ag poet part of Lauesshire and 
Cumberland the titanic red hematiles are got. 

Tam, Sit, yours trely, 

Middlesbrongh-on- Tees, July 4, (S72. ke 

waa fen Hong 





To rhe Korren or Erotwexnrea. 
i td eng must agro ow 


Telos 
v btevly the geieramers a to be remedied by the 


recent 


een dptecing he servic. Tha grievance is so obvious that Proved of the Killoegiin and 


it will surely bo femeted ad sen as the Government at 


‘receguieed the narsber aad byt tong af the eival engineers © 
: there aster Le ther od 
pe Re: sa ong “the <Quay on the eaet ide of the iver Lawne at the bridge 


that are in its ompbes 
teorisl, mere than three to one aa conpared with Hoyal Ea- 
ginsers in the PW.0), As it is comparatively rrerntly that 
eo many citil members of the 
inte Gorcrmment eervies, the fect docs not sem to Ba pens 
erly moprocated that they form the majority in the PVD. 
ol righite aay, “the ruler sbed for cupnet be mnely 
lomper withheld.” Ts adklition to this great and unfsir ad- 
vantage, and notwithetanding NotiGention Ne. (41, of dhete- 
ber lest, which protiases to equalise the pug of dhe civil ase 
ovlilary members, Royal Ragineers still draw military pay 
ia additien to their departmental salery. A military oflicer 
atid a civiiats belag of the naa gree the officer will be 
ila ing secre pay an the other, for doing exactly the same 
word, This wijust anesnaly ie Likely to pmeduco ged main- 
tain in the miod of the civilian a sense of injustice om the 
parto® Goveroment which is prejudsenl to the interests of 
all conrersed, Agnin, Government displays grent partiality, 
and teilitates against tie own imterest in the distribation of 
how appointments, and notably in forming the stalls for dhe 
new State Reilwaye now in eouree of omutrection, and 
aaoler survey. Tt erence that whoa licutennet of Engineers 
bere he wants o chonge ar an inetras of poy, weusteors 
for ewplosment in the LAWD., if be bee Lis eoeamiis- 
Hen for» few yours, le is at onee appointed to sn executioe 
gtode, of ab least to an aeistantehip of the Ist grade But, 


ott the oflior band, fort cival engineer, who perhape hes been , I 
Y Sn aetesl practire of bie profresivtt fet Tener beeen Fram, 


the Government bas oely, at the bret, a 1s6 clase tasietant- 
chip nvailuble, saskeng him subsrdinnte te the heebey dadiei- 
deal, mone years hie junior in age aed experience, whi 
happene te bold the (Qnrems commiesin, Far be it from me 
fe say fhe woot maine the enginere oilicers themselves, for, 
“honour te where Lene ta dur” Pode mot believe thet 
Government anywhere teas t mote faithful mul zealous body 
of servants than the Nuyal Engineers in the WD Mat 
viol engineers have a Suet romse nt ccanplaint ageinal Govern- 
nent in not being phrieet on the seme feothig, and giver 
the same tdeasteges. asthe military wembers possess, ntl 
AS he ) wid, mercer, by every oiler nooreranted 
weWiew ie India 91 la vere darouruging do young civil en- 
gincers whe, bhe mydel!, loudk forward te 2 lemg term 0 
secsice under Gaverpuarat, and verbtemee in thie cntinter, be 
know that ther are, and will he, weightol iu the rare. This 
ies aubgjert whieh requires ver tiloti ss api discussion, ti! 
wourk gwd may be cene Hiroagh yoer pourmal, which & 
arnceally teed aru acknowledged os the vega of the pro 
feslum throughout India ee clevwbete > aml you, Sir, by 
tokiog wp our cause and ali cating oer just cleime will earn 
the thanks of every civil engirece in Inia, 
Lam, Sir, yours trate, 
Oxe ov Tag SPreReha 


The} Persons “ay 
Piers were sunk to the a a provisional and 

















nod aubjects. In the the abridg~ 
iSrations will 

pul in regular numerical rat the expisation ef the 

torm of ria months from the date of application. Hat each 

wekly netaber will have AB. 4 4 toptaining the 

abridgementa before the expintion 


ou hie 
af the term pp ae 
fled thar dnal 


cach sicoreive rumber, all the previous indexes will be in- 

antid the ead of the year; avd then the beat 
indvses only should be retained ta béod with the fifty-two 
wookly partein one volume for tho your. 


——————_— 
PRIVATE BILLS LY PARLIAMENT. 
Very little peivate besiness in the wey of think readings 
fees tuleen place in either of the Hoases singe our bast 
The only title of interest to tur coaders which have 


rend 


aevintion chnins, The capital 
1a, OOM, I met gan 


Proposed to he raised is 
by loam, In the case of 


the West way Hill the Comumitter dectled 
thut curtain of the petitioners had mo Teens efeadi before 
thew, bd: 7 oi fee othe petitions was then with 
eames. « oft ho taearsanane a company 
for masking taleara from Routh tw , sod oon 

and Lancashire aod 


necting Lines with the North © 

Takes Railways; to give —— the existing 

over pertions of the North Usion avd Lancashire 

and Yorkshiee Keilwaya, aed for working with 
Voeth- Western and 


arrangements 
the London and Noetl-W Laneaskice and York- 


gy ke Seat uaca ofthe Eaishurgs 
ned as L} 
and District Water Bell. This has beon the harirst Beht uf 


by » The preamble wae 
y Farenofore Railway, 
specially with amendments, ‘Thie te a Bill foe 
making a rnileay feos & junction with the fireat Southorn 
aml Western Reiteny of tevlane at Parranfore Station to 


ef Kilerglia, to enter ioto tratle semngemests with the 


profession have been taken Great Soathers and Western Kuilway Company for the ave 


= tations, oe, Ths lene af this et ioh de miles 
obnins, an eupital proposed is to be 40,0001. by shares, 
arab 20.00, by leon : z 
Oo Monday, before the House of Lore Committees, the 
i ot the Mersey Hailway Bill was peoved, aud the 
IL reported with amerdiieata, The objret of this [ill isto 
authorise the eampany to divert a fon ef their antho- 
riewl line, apd to eosmect it with 


cotrpeal purchase of Iands, and the com: af ether 
portions of the nuthorised line, and to wat working 
agrersente with neighbouring railuny companion. The 
Jength of the line ix to tw 2 males SL ebains, preambla 
ras 0 of the Gealfort nnd Thornton Railways fill. 
This ts o Bill to ineorporate @ Coenpany for making railways 


by egpcae to a ans Little 
te compan o ue 
Yorkshire and Hes Nort 


ertem, and to astho- 
eof the Lancashire and 
gy rd ‘The length f 


thie line la to be To miles 7 cheins, and 1 
to be raised is by slintes 2730007, ned by loan, 1 Ht, 
On Tussday baat, twfere the House of Loeds Committ 


the bles were prowed of the Harrow, Kdgeware, 
Hailway. awd the Lancashire and Yorkshire Railway 
{New Works) lils The tirst of these Hille is to erable the 
msnpany to make a railway from their authorised railway at 
Eiguare tothe Midland Railway, in the parish of Heeden, 
to enter into trathe arrangements with the Great 
Northera ase the Midland Iailway Companies. The length 
of this line ia to be Lamile du anit the eapitel to be 
raised is to be by shares, 21.000¢_ sad by loan, » The 
" pesition to the sevond Hill was withdrawe when originally 
jad a Committee on epposed Bills when the objects of tho 
HL wee ee 
On Wednesday, before the Hous of Lords Committers, 
the pavarmble wae prweed of iw East London Railway bith, 
The object of thia 1M) it to authorise the abandongent of 
certain portions ef the Hse, and to deviate from tbe levels 
of other portions, te mu the existing company to pur- 
chase, and the foe the purposes of the deviated portions, ae 
raseument, or the right of eonstrocticg « raileny by tanned 
in liew of purchasing abeolutely the land. In the case of the 
Rent Coast Railway, which tea Bail (oauthorise the diechargn 
att reeviver in the Court af Chancery of the andertaking of 
che crtepamy, te aller, ated define the rtghta amd prieritiw of 
vtwkhoeclers, ated ta minke provkeian wilit reapeee to the eale 
the uudertaking ba, or le neal gatuntiow of the extst ing 
company wih the Landen, Clathaw, and Dover Railwoy 
Company. The preamble was proved. 
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BOILER EXPLOSIONS, 

‘Tue labours of the second Committee upon 
Boiler Explosions have come toan end, and its report 
has been submitted. It will be remembered that a 
Select Committee was appointed last year, and that 
in Jone and July it held many sittings, received 
much evidence, and finally recommended that 
another Commitive should be appointed at the 
ensuing session to conclude the work of investi- 
pating the subject, On the 25th of April Inst this 
second body finished its work, and on the 20th of 
June, gent in the report, One of the conclusions 
arrived at is, that a general system of boiler in- 
spection cannot be insured without making that 
inspection compulsory, and the Committee is not 
prepared to recommend for adoption any system of 
this nature. 

‘This conclusion is arrived at partly because it is 
believed a large number of explosions occur anpu- 
ally from causes thatare and would continue to be 

pendent of anything that could be prevented by 
periodical inspection, and partly because it is con- 
sidered doubtful whether compulsory inspection 
would not lessen the responsibilities of owners, and 
tend to make them carelesa as to the class of men 
they employ, 

‘The most important recommendation contained 
in the eet is, * that it be distinctly lait down by 
statute that the steam user is responsible for the 
efliciency of hia boilers and machinery, and for em- 
ploying competent men to work them, and that in 
the event of an explosion the onus of proof of 
tfliciency should rest om the ateam user.” [tis also 
recommended that as an arernge coroner's jury 
cannot satisfactorily investigate the causcs of an 
explosion without the aid of competent professional 
advice, that whenever an explosion occurs, the user 
shall report the same to the district coroncr, who 
shall communicate with the Board of Trade, whieh 
shall instruct one of their competent surveyors to 
attend the coroner and assist him in his investigation. 
_ Among the resolutions proposed were those har- 
rs reference to the inspection of new boilers, aa 

‘ollows : 
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“That it ia desirable that a preliminary inspec- 

tion of boilers should take place, ao a8 to secure: 

“(@) That the boiler is capable of bearing a 
working pressure equal to that at which it is 
intended to be worked. 

(6) That it has all necessary fittings to pre- 
vent the steam ever attaining a greater pres- 
sure than that preseribed, and to seeure a 
proper supply of water to the boiler, 

* (e) That the boiler is so fixed as to afford ready 
means for external examination, 

“That an inseription should be put up on a con- 


"| spicuous part of every boiler to the effect that, when 


new or last examined, it was testified to be fit te 
work up toa certain pressure, to be therein stated.” 

Thesicen this the resolution refers tv the proviaion 
of suflicient penalties for those owners who are 
guilty of negligenee, or for those who work a boiler 
without a certificate, 

In declining to recommend to the Government 
any scheme for the compulsory inspection of 
boilera, the Committee has doubtless been in- 
fluenced by the evidence and opiniona of the lange 
number of witnesscs examined, and the majority 
of whom, whilst advocating strongly general in- 
spection, depreeated Government interference, and 
proposed plina, most of them more or leas prac- 
sical, but none of which would meet all the re- 
quirements of the case. 

‘The experience of the leading Boiler Inspection 
Asmociations militates against the conclusion of the 
Committee, that a large number of explosions occur 
from causes unpreventible bi a The 
statistics of boiler explosions show that those users | 
who encourage periodical inspection, rarely, very 
rarely suffer, whilat the bulk of secidents happen | 
to uni ted boilers, I¢ is true that this almost 
total immunity from accident, on the part of the 
former class, cannot be ascribed entirely to inspec. 
tion, for thoge users who adopt this precaution 
naturally observe all the other conditions of safety, } 
and are, in fact, the carefal class of steam users, an | 
opposed to the other and larger class of careless 
owners, 

The Committee, however, endeavours to get 
over this difficulty of eT, inapection by 
throwing the entire responsibility upon the steam 

that he should be made 
‘or himself, but for his 


user, and recommendin, 
responsible not onl 

servants, the onus of proof of efficiency both of 
heiler and workman resting upon him. This we 
consider in itself a wise conclusion: we have re- 
pentedly in these pages called attention to the 
grow carelessness ond the astounding ignorance 
that conduce so often to boiler explosions, and 
we have always advocated that steam users should 
be made responsible for any possible damage 
they may cause, At present it is too often the 
case that the unfortunate servant in charge of the 
boiler which explodes is saddled with all the re- 
spousibility, and takes the punishment. In some 
cases this is just, but in how many cases is it un- 
just? If the man is ignorant of his business, it is 
the fault of the master that he employs him. If 
the boiler is unreliable and unsafe, it in not the 
crime of the workman, who has to gain his liveli- 
bood by attending it, but that of the employer who 
allows it to be worked. Tlow many men there are 
in the position of Lambert, who gave evidence 
before the Committee, and who said with reference 
to the boiler he looked after, ‘I ean tell you that 
when the engine is working at 20 Ib, I am much 
more happy than when she is working at 40 Ib,,” 
and who works under the settled conviction that 
* he should be up in the air where the boiler is, if 
the boiler should burst”? These opinions may, of 
course, be prejudiced, and his boiler may be per- 
fectly safe, but they are the exact opinions of a 
large body of working men, who are compelled to 
undertake risks every hour of the day, and wko have 
no means of helping themselves. 

Doubtless a rigid observance of the Committee's 
resolution, that responsibility should Le placed 
upon the users, would doa great deal to ameliorate 
the present state of affaira; for, having the fear of 
conbequences before them, masters would naturally 

ractise caution, and take such steps as they deemed 
wat suited for their protection, But in doing 
this they would be likely to ran into other dangers, 
We are not apeaking now of the large users of 
steam power—the boiler aristocracy, so to speak— 
but of the crowd of small owners, amongst whom 
the greatest danger of explosion occurs. Such a 
legislation as that proposed would be the signal 
for a large number of inspecting and insuring asso- 
ciationa to come into existence, many of which 





‘opinion, “That 


27 


would probably be of a class totally different to 


the excellent ones now at work, 

These might find lucrative business, but they 
would prove of little service to the steam user, who, 
lacking either judgment or prudence, places his 
reliance in inspectora whose ability and probity 
arc not proved, So, then, he would continue in 
falae security, until an explosion, and its consoquent 
penalties, might end in ruin, 

The Committee are of opinion that general inapec- 
tion would be imposaible without compulsion, but 
they appear to overlook the fact that unreliable in- 
spectors will conduct many into the paths of penalty 
prepared by leyislation, whilst those who take no 
preeantion will, it ia true, be punished, but not till 
after the inischief, that ought to have becn avoided, 
has occurred, Prevention is in all cases better than 
cure. Prevention can practically be achieved by 
proper inspection, but proper inspection cannot be 
universally secured unless uuder compulsion ; there- 
fore, compulsory inspection ought to je the 
penalties which should be inflicted under all cireum- 
stances where carelessness can be traced to the 
user. 

With regard to the efficiency of boiler tenters 
employers would, if a vigorous and just legislation 
existed, use every precaution to obtain good men, 
who might be compelled to show certificates of 
capacity before obtaining employment. Jn fact, 
Lambert, the engine driver, in hia own way, 
summed the requirements very justly in our 
i jon should be comp » 
and done by the Government, and that inspectors 
should be appointed who should sve that there were 
competent men employed to take charge of engines 
and boilers, and the same to receive a certificate 
that he is a competent man,” 

That Government inepection would be considered 
—_ by the majority of boiler users we can 

ily believe, but as we have before expressed 
our opinion, we consider that it would be only 
really efficient form of inspection, if carried on 
under sufficiently elastic conditions. With the as- 
sistance and oo of the several able men now 
conducting the leading associations for the same pur- 
pose in thia country, the work could be systematined, 
and so arranged as to interfere but little with the 
convenience and prejudices of steam users, in fact, 
to a leas actual degree than would the operation of 
a number of incde; t boxies; of course the 
sentimental grievance against Government inter- 
ference would probably be of long duration, 

‘There can be no doubt of the value of preliminary 
examinations of boilers before they are put in use, 
the extended business of manufacturing boilers, 
the keen competition that existe in the trade, the 
desire on the part of purchasers to obtain cheap 
boilers, the willingness on the part of makers to 
accommodate their customers—all of these causes 
demand a thorough investigation of boilers be- 
fore ea leave the shop. Whether this will form a 

tof the new legislation on the subject remains to 

seen ; if it does not, there will be a serious defect 
in the Act; if it does, there can be no valid reason 
why the official inspection should not be extended 
further, and apply to the 100,000 boilers now under 
steam in this country, and the explosion of many 
of which, is only a question of time, 
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INDIAN ENGINEERING COLLEGE 
EXAMINATION, 


The examination which has recently taken place _ 
for the admission of students into the new Indian 
Civil Engineering College, deserves more than a 
passing notice, as it marks an epoch in engineering 
education in this country, The supervision of pro- 
fessional training in England has not hitherto been 
superintended and for by the Government to 
anything like the extent that prevails in other 
countries, but the establishment of a state college 
by the Indian Government shows that in their 
opinion the engineering education now afforded by 
independent institutions in this country is not con- 
ducted in a manner best adapted to insure satis- 
factory reaulta, ‘The success or otherwise of the 
Indian college must have its due effect upon the 
pe works in India, and whilst we are quite in 
favour of the attempt now being made to improve 
the professional attainments of candidates for Indian 
engineering appointments, it cannot be denied that 
the experiment now made with that object is 
beset with many difficulties, amonget which the 
opposition caused by professional lousies and 
vested interests may be found not to be the least. 





This exrunination was conducted mulor the dirce- 
tion of the Civil Service Cormmissioners, at the 
London University, in Burlington-gandens, It 
extended from ‘Tneslay the 13th June to Thuratay 
the 22nd June, both days inclusive, the hours being 
from NM te J, and from $to6 ench day, The sub- 
jecta comprised English composition, history, and 
arttare, mathematics, Latin, Greek, French, and 
German, natoral and experimental sciences, me- 
ehanical aud free hand drawing. Some of these 
subjects were of coarse optional, but the most im- 
portant were obligatory. In addition to the weltten 
examination, theré waa alee an eral examination in 
the following subjects for these candidates wha 
took them up, wit.: © Heat awl Light.” + Eleetci- 
city and Magnetism,” + Chemistry,” and “ Geology 
and Physical Geography.” 

From the foregoing brie? statement of the eubjects 
included in the examination, it will be soon that net 
only was it calenlated to test the fitness of the 














fou 















ch. 
4, and finalir 
the whole 


ovcupring nine complete days. 
‘This was in Uie atsicteat sense 8 coinpetitive, bat 





hot a test, examination, for in arcardanee with the 
terms of the college preepectua the fifty who were 


j highest on the list were to heeoine entitled to ad-/ 


jm sim resgevttre of any standard of excellence 
excepting in the obligatory eubjeets, and fifty eandi- 


dates have accordingly bren aclected for the college, | 





) Altogether 220 candidates presented themecives 
for the examination, of whom, however, 10% failed 
to poss a qualiffing examination in one or bath of 

the two preseribed subjects, and were pot, there- 

‘fore, allowed to proceed with their examination. 

(The unmbers who tina pre 

sadimission to the Tnelian En 








g College tonst 


| prove very gratifying to its ptomoters, as it gives 


1 themerlses for / 





* M. Warrea dela Rue employs couples formed of 

azine plate, nud 4f chloride of silver, containet in 
Haske af hard rolebor, filled with saline water, and 
hermetically sealed, 

M, Gaiffe bas applied anew battery to his electro. 
medical apparatis. Two couples ace sullicient to 
obtain, danng 24 hours, fifty times the force of one 
nitric acid clement, 

Eleetro-maguetic machinery has received extra- 
ordinary improvements sines the first arrangements 
of Clarke or of Pixii, We may mention the Gaiffe 
machine, the Henley magneto-eleetric key, the Sie- 
mens magnetic coil, and the electro-magnetic ma- 
chines of M, Noillet, employed in France ander the 
name of the Allinnee machine, which is eapecially 

‘applied in the production of the elvetric light. 

‘The thermo-electrio piles, which kave remained 
twuch the anwe since 1521, do not enter into the 
industrial domains. M. Beequerel forms each 















eandidates for their fature professional training, | most conclusively a flat contendiction to thaae | clement from a plate of sulpkoret of copper and 


but in order to pass io many of the subjects a very 
liberal prior edieention must have been youe through. 
Nor do the questions in many of the papers appear 
to have been confined to sack as have a bearing 
dircetly or indircetly mpon engineering matters, 
By the large introduction of non-professional sub- 
jects inte there examinations, ang attempt ta 
“era” for them, excepting perhape in mathematics 
-~for the obligatory portion of which ouly the aame 
number of marks is allotted ag is piven to Latin 
and Greek—ia most effectually prev > but at 
the same time it cuta another way, for by the intro- 
duction of such a variety of subjecta, two only 
being compulsory, viz. ‘ Koglish composition to 
the extent of a candidate's being able to write 
grammatically and with correct spelling,” and“ the 
following branches of mathematica, vie, arithmetic, 
algebra, geometry, mensuration, and plane trigo- 
noinetry,” it isclear that young men may obtain 
admission to the college who are totally unfitted 
by their predilections and tastes for an engineering 
career, Considering that up to the present r 
candidates for dircet appointments ag enginvera in 
the Public Works Department in Indian have come 
np te the examinations often considerably below 
21 years of age, whilst some have been not unfre- 
quently as young aa 1§ (the limits of age for ad- 
mission to the college being between 17 and 21 
years), it would sorely be more appropriate if 
the preliminary test exmmination for admission to 
the college included more subjects of a technical 
nature, for itis hardly to be supposed that young 
men of from 1§ to 20 years of age who aspire to an 














engineering career have wot, at that age, come; 


meneed their professional training. By introducing 
such into the examination, instead of much that we 
find in the papers, more goud would probably have 
resulted than by its omission, Of what object can 
is have been asked, “In what plays do the follow. 
ing characters occur: Mirauda, Demetrius, Nerieea, 
Antolycus, Parolles, Aribur, Jacques, &e." 7 or with 
what point waa the question put aato who were the 
authors of Gorbeduc, Polyolbion, Hydrietaphia, An 
Apology for Smectymnns, The Parish Register, 
Areopagitica, Hermes, Mother Hubberd's Tale, and 
other works? 

Ibut if we are unable altogether to approve of 
the paper on Eogtish history and literature, the 
one on physien) geography and geology is of a 
sound practical nature. Arithmetic, including men- 
suration and algebra, are brietly disposed of in 
fifteen questions, which, we submit, ave far too few 
folly to teat the keowledge of the candidates in 
those subjects, Geomvrtry and trigonometry con- 
stitnte another short paper, whilst pure and mixed 
mathematics have cane a paperaf twelve questions 
allotted to them  Chemminxtry, light and beat, and 
electricity and magnetism have each a short paper 
allotted to them, whieh were cach altowed to oceupy 
the candidates for three hours, Geometrical draw- 
ing is, of courae, an important qualification for an 
engineer, nnd it appears to have been st treated by 
the examiners, for ong whole day was given to the 
subject, and the questiona requiring drawings for 
thotr solution were twenty in number, Free-bani 
drawing, olao a moet important qnalitication, oc- 
eupied another whole day, the morning having been 
devoted to minor subjects, whilst the whole after- 








'whe deliphted ta predict its failure for want of 
support, as well as to those who argued that 
atteh an institution was not required, for it 
kas been scen that ne lees than 220 desired to 
enter it with the view of obtaining 4 professional 
education, and an equal number of parents have 
presented themselves willing to bear the neera- 
sary expenses of their zous' training there, and ao 
giving n moet satisfactory reply to thase who eon. 
aider the terms fixed by (overument too high for 
general support. ‘Thus far, it may be safely con- 
eluded that the reanlte of the preliminary competi- 
tive examination have fully justified the course 








for themeclres an engineering college, and we 
sincercly hope that subsequent resulta anay prove 
oqaally satisfactory. 








PRACTICAL ELECTRICITY. 

M. Eusxest Satsr-Eoug, Examiner in Phersica at 
the Conservatoire dea Arta et Meétiors, and P’ro- 
fessor of Physien) Scieners, has jast published an 
interesting volume on the application of electricity 
to the mechanical arta, in the navy, and in the 
theatres, Naturally be studies the saurees of elec- 
tricity, the apparatua employed, and all the various 
practical applications, 

Amongst the sources of vlectricity, these most 
emplayed are galvanic elements; there exist of 
these a great variety, and it is «liftienlt to say in 
which the inventor’s ability has been moat exercised, 
They are divided into two classes; those of great 
intensit 
aity and of long duration. Among the first we mar 
mention the bichromate of potassium element. In one 
series of vessels containing a solution of the bichro- 
inate, and one hundredth part of anhydrous sulphuric 
acid, there is placed the nocessary pair of plates, 
each formed of a plate of zine, amd two plates of 
chareaal; these are lifted ont of the acid when the 
current i# not required, “Chis clement, which prodaces 
a current of great intensity, is eapecially used in the 
service of exploding mines, orin surgical operations, 
In constant current batteries, the efforts of inves- 
tigatore dircet themselves towanda the suppression 
of porous ressels, the resistance of which, consider- 
able when they are put in action, ia much increased 
by the action of saline and metallic erystala. 





In the clement of M. Callaud, sulphate of copper | 


and acidulated water are placed in the eame vessel, 
and superimpose themselves in the order of their 
density, This battery cannot be moved about, but 
once installed in a fixed position. it gives a current 
of a very constant intensity, M, Minotti places in 
the same jar a disc of copper, then a Jayer of sul- 
phate of copper in powder, then a belof pure sand, 
sopporting the zine plate, Whon water is placed in 
the jar, the action of the element begins, and ita 


intensity remains constant so long as the los of | 


water through evaporation is replaced, 

The aulphate of mereury battery of M. Marié- 
Davy, usel in the telegraph service during several 
yeurs, has been abandoned, and s retarn bas been 
iiaide to the sulphate of copper battery, in non 
porous jars, $M, Grenet has for some time applied 
successfully to bell-ringing apparatos o sulphate of 
inpreviry battery with a nor-perons vase, 


adopted by the Indian Covernment in establishing | 


and short duration ; those of mall inten-. 


‘a plate of German silver, compoacd of copper, of 
jzine, and of nickel, The pile ik heated by a pus 
jet. “Thirty such clementa settice to decompose 
| water, to heat a platinura wire to rednex, andl to 
(excite an electro-magnet. Each element is equal 
o about a quarter of a Daniel's element. MM, 
‘“Morre and Clamont replace the sulphuret of 
copper by sulphuret of lead, whose electro-mative 
force ia greater, and givca to the battury a mare 
favourable power for utiliaing the heat, All the 
inventions, Eoperes, of this claes scem to repreaent 
bat little progress ia the delicate queetion of trans 
forming heat into electricity. 

‘The dynamic condenser of M. Garton Manté ia 
a ecnrious and important invention, Jt permits, so 
to apeak, of an accwnulation of the powers of a 
s battery of two or three elements, until a discharge 
; equal to the force of fifty ar sixty is obtained, In 
| A jar wade with lateral grooves are arranged rerti- 
jeally a weries Of parallel leat plates, very close to 
each other, and perfectly insulated, One eeries of 
| pairs of plates are connected, and putinto connexion 
with one of the poles farnishing the current, The 

sanieis dene with the other cries. ‘The jaria fillet 
with acidulated water, The current of the battery 
diveorpoces the water gradually, accumulating by- 
drogen on one group of plates, and oxygen ou the 
ether, If the two groups of plates are put into 
‘communication, the oxygen and hydrogen combine 
lafresh, and produce a current of great intensity, 
‘The action of the apparatus may thus be indetiniwly 
maintained. This condenser ts employed almost 
exclusively in surgery, 
| Many applications have heen made of electricity 
as a motive power: it is employed for driving aew- 
ing machines, in spinning factories, in railway 
brakes, &e., but itis especially in the transnision 
of indications that this power finds its most useful 
application. It in employed to nend from a distance 
thermometrical and barometrical obzervationa, to 
indicate the presence of yas or fire-damp in mines, 
in some German towne, ard also at Menton, near 
Nice, it is axed to avoid premature inlamation. 

After a rapid review of overland, undergroand, 
and submarine telegraphs, M. Saint-Edme takes op 
the consideration of the practionl application of 
electricity te the marine. The protection of ships’ 
plates and armour has Iwen made the subject of 
i specialetudy by M. eequerel at the port of ‘Voulon. 

ihe haa determined the electro-motive force of the 

metale and thin alloys entering into the construe. 
tion of ships’ plates, aa compared with that of zine, 
and has learnt what extent of surface of iron or 
copper a plate of zine of given dimensions can 
protect. 

OF clectric lamps, thase of Foueanlt and of 
Serrin, supplied by an electro-magnetic apparatus, 
are employed for night signala on board hip, aod 
for illuminating lighthouses, During the last war 
the principal French irowciada and gunboats were 
furninhed with electric lanterns. iy the help of 
this light, ontry into port by night was possible, ax 
well 48 manouvrea in the dark amongst crowded 
shipping. ‘The xame lamps ean also be employed 
under water for submarine exploration, 

Torpedoes have, of course, become o most im- 
portant element of coast end harbaur defence, ‘To 
explode them the induction coil, with the Drequet 
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exploder, is often employed, in which a current is 
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eloze to Paria, even within the city limits, the good 


generated by removing swidenly from the magmet | quality of, and the large demand for the plaster, aud 
its soft iron armature, The explosion ia prodaced bihe ease with which it is enployed, have onuse ithe 
by the help of the Ebner fuses, in which che spark | development of thia great Industry in the capital. 


strikes a mixture of chlorate of potassinm, of sul- 
shuret of antimony, anc of chareanl, or by Abel 
snag By this apparatus explosions can be yee 
duced at distances of two or three hundred miles, 

In the theatres for several years electricity has 
been employed for the transmission of signals, to 
give the time to musicians placed out of sight of | 
the musical conductor, and by the help of the, 
apparatus of M, Duboseq, ta ight op any* given 
part of the stage, M. Saint-Edme gives some ime 
teresting details of this latter application. Te 
deseribes the means for obtaining runbows, light. 
ning, apd illuminated fountains, Te dearibes, 
also, the employment of magnesium and other 
lights, and th production of spectral and phos. 
shoreseeut phenotesn, Rleotricity gives very 
Peantifal phosphoric effects well known in physics 
by the Gieigater tubes. These sre utilisod in the 
theatres in n variety of forma; for example, they 
are employed in the Hluminations of diadems nnd 
other insignia, in transformation scenes, and in the} 
imitation of fireworks, | 

Thus cach day the practios! application of elor- | 
tricity ja extending, and for further infurmation we 
refer our readers to the book of M, Saint-Medime, 
from which we have compiled the foregoing facts 
im preference to making a formal review of the 
work, 




















SHOFRBURYNESS EXPERIMENTS. 


AN interesting scrica of experiments wns enrried 
ont at Shoeburyneas on Wednesday Jost, upon 
which occasion the capabilities of a new target, 
designed by the War Utica authorities, and the 
Prosaiau field gan recently preaented to this 
country, wire tested, ‘The target is of nnusually 
large #ixo, measuring 48 ft. long by & ft. high. 
Although bailt up in one, it really represents two 
ayetems of targets, In one the armour plating is 
Sin, thick, with a backing of teak 18 in. thick and! 
a j in. iron skia with iron ribs inthe rear, In the | 
other the front plate is 8 in. thick, and ia backed by | 
54 in, of teak, behind which ts a 5 in. armour plate! 
backed with @ in. of teak and a 1} in. iron akin. 
The guna brought to bear upon thia rompound ; 
target were the 9-in. Woolwich muezzle-louding 
Titled 250-ponnder, and the }l-in, Woolwich muzzle- 
leader rifled 500-poander gun. ‘The O-in. gum was! 
ilireeted against the 8 in, armoured portion, mud the 
Ji-in, gem was laid against the target carrying the 
15 in. of divided armour, the ranges being in both 
cascs (01) yards, Hoth guns penetrated the 
targeta, the Ll-ie. weapon doing exceptionally 
youd work in sending ita projectiles through the 
two armour plates and hacking of the Fecond target. 
Both plates were cleanly penetrated, the procture 
thsclosing the fact that the metal was of splendid 
quality, ‘The secoml part of the programme for 
the day consisted of comparative triala with the 
nominal 4-pounder breechlosding Prussian sifted 
field gun, Hred with Olb. cylindrical projectiles, 
againat the English mruzde-loading 9-pouwder and 
16-pounder fickt guna, The general results of thia 
practice wore that the English 16-pounder fired 25 
rounds in 13 minutes %) seconds, making 14 hits 
upon the target; the English @-pounder fired the 
same number of rounds in 8 minutes 37 scconds, 
scoring 13 hits, whilst the Prussian field gun fired 
alike awober of rounds in 10 minutes 15 seconds, 
making 1 bite Competitive pruetiee was then 
earriad out with the throe guns against targets 
Tepeenenting troopa with good resulta, We defor 
our detailed report of the proceedings in order that 
we may aceompany it with engravings of the new 
target. 

















PLASTER OF PARIS MANUFACTURE, 

Tur quarrring of gypsum and the manufacture 
of plaster are important induetrica in Paria, and we 
have recentiy taken the opportunity of visiting one 
of the establishmenta of this kind, the beat arranged, 
that of M, Morel, at Montrenil, The plaster of 
= or gypsum, consists, an is well known, of 
rydrated sulphate of lime, The water being re- 
moved by roasting, the atone ia ground into powder, 
When this is afterwards mixel with water, it com 
bines itself again, and forms a solid maga, which & 
employed in an intinite variety of wars, ‘The abun. 
dance‘of gypsum at Montmartre, Pantin, Meuil- 
montant, Fielieville, Charonue, Montreuil, &c., all 
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The plaster of paria hay a European, and even a 
still mere extenled reputation, 
everywhere, aul ia put te the mest varied uscs, It is 
moukted into hollow bricks, and tubular blocks, in 
buildiag up partitions and walls, for paving sinks, 
and for smoke conduita to chimneys, One socs even 
iu the neighbourhood of the quursies, honsea, of 
three and four storeyva, which ave built in moulded 
stones of plaster, oy made in plaster in such a 
tater that they fora a monolith. 

The bed of pypaum workel at [antin is hori- 
rontal; it has a thickness of 37 ft. 2in. ‘Where ivaleo 
a zoall bed adjacent, and of hithe thicknesa, but 
this is not quarnel asarule, “UVhe gypeum of this 
bes ia almost entirely crystallised, aud there are 
found there. in abundance, thos beantifal spe<i- 
muna called fore fe feace, om acoount of thelr fom, 
These fragments split with ease into thin trans- 
parent leaves, aut when the apparent limit of 
divisibility haa been formed with the blade of a 
huife, if one takes one of the leaves, which has bess 

shin, of thickness, and heats it, it exfoliates 
inte niwre than twenty films, ax the water it con- 
tains id heated amd discugnues iteelf ip steam. 

‘The bed of grpeum that is excavated is covered 
by some dit, ot earth, consisting of calcareous 
deposits, and manri amd clay. dt is excavated, for 
the most part, hy enbterzanenn gallerics, bug it is 
aometiMes found more ceopomical to work from 
the wurface, in spite of the great thickness of super- 
incumbent earth, because there are numerous aitua- 
tions where the excavated material employed to fill 








elsewhere can be made a sonrce of revenue, while | 
the limestome can be sold to make bine, and the: 


clay to make carthenware, or bricks 

Itis thus that the quarry of Eprisetio, worked 
at tirat in gallerivs by ML. Morel, is changed at the 
present time inte open excavation. 

‘The gypsnm is extracted by blasting, Doles are 
pierced in the rock, which, for the most part, is 
suiliciently soft for & workman to drive in less than 
ant hour a hole from 4 ft, 6 in. to 6 It. deep and ,2 ft. 
in diameter. After a blast, the reck is struck witl: 
crow bara, which divides it into Mocks from 30 to 40 
tuetres cobe, udvantage being tuken of the numer: 
ous fanits in the material, which the workinen learn 
to recognise at a glance, and which they call 
“wrtivmeer”” A heavy blow, ot the introduction 
of a pick, at the right spot, divides eaaily the 
largest blocks inte couvenient fragmenta, 

‘These fragments are loaded upon trolleys, which 
follow the face of the gallery or cutting on tram- 
ways, and which lead up te the cight furnaces com- 
poring the factory, ‘Vhesar kilns, or furnaces, are 
of the simplest form. 
wall 15 ft. long, and of two six 
length, ‘The three walla are also 15 ft, bigh, aud 
the square hiecarth that they surround, caries 
perpendicularly to the end wall, five gratinges, 
thrvugh which passes the alr necessary for combas- 
tion, On the ground, the largest blecks of eypaum 





¢ Walls of the same 





are arranged, in such a manner as to construct! 


above thee gratings arches autliciently high to 
receive the fuel for burning the material ‘The 
spices intervening ave filled mp with other 


fragments of rock, more of which ia added from : 
above, ao that the height of the maaa is raised, | 


When the greatest height conveniently attainable 
by hand is reached, the charging of the kiln is eon- 
tinted from trolleys brought wpon inclined plans 
which are also supplied with rails, 
on uot the heighs of the charge ia equal to that of 
the walls of the Silo. All the interstices are then 
carefally packed with small fragaments of the stone, 


and the front of the furnace, which ia mised by a! 


low wall, receives a movable cover of plate iron m- 
tended Lo prevent the low ef heat by radiation : 
and to retain suck morsels of stone as bevome de. 
tached during the operation of baking ; the joints iu 
the front of the kiln are lated, 

Everything being then prepared, fayots are placed 
within the arches aml Lighted, and when the embers 
arein full plow and the arches half empty, they are 
charged with briquettes of artificial fucl, and the 
fire J¢ so mnanaged by regulating the access of air, 
that the baking of the wasa is effected equally 
throughout without any extremes of execasive oF 
impericet burning. ‘The operation is complete in 
24 hours, 

‘The employment of briquettes is one of the im- 
provements introdaced by M, Morel into hin esta- 


It is exnplovesd | 





saving of two-thirds of the tetal quantity produced, 








Tiere is but a comparatively amall tesa of heat 
in this apparatus, so simple andl apps I 
primitive, In caleuluting the calorific power of the 
quantity of fuel consumed, and the amount of heat 
necessary to evaporate all the water contained in 
the gypeam; it is found that he wtiliaes one-hal 
of the available leat which is errtainly n eatisfactory 
result, couadering all the varivns losses inseparable 
from an iklenteal enterpria 

After the calelumtion ia complete, the furnace is 
nilowe! to eovl, and the burnt uypenm is again 
loaded dito wagons aod carried off on the tramway 
to the grrindinyy milla, ‘This part of the manufac- 
ture cons ef two parta. “There are the mill 
stones in eaet irom or stone, banded with rings of 
iron and turning io a civcular trough with a grated 
hotteom. ‘The calcined stone ia fod tute the anil), and 
theae parte Which are ground down extremely fine 
pass throngh ita gratings, ‘The reat ia removed by 
a siitable meckancal appliance for grinding, 

Que of the mills carries a most ingenious arvange- 
nent for screening the fine powder, Lelow the 
erate there t4 a strainer in the form of a troncateil 
eoue, OF the powder which falla upon thia stintiver 
throuvh the lease of the annular Krate, 8 part passes 
through thy nuahea aw! escapes through the lower 
part of the apparatus, the cvst alidea on the conical 
strainer fallaig on a table at the bettom, and ia 
constantly lifted by on ehain and replaced on the 
table of the mill, After the powder is auiliciently 
grotaud i¢ ia conveyed below into 4 storehouse where 
itis placed jo bags, The mille are driven by a 2 
horse steam engine. 

The whole of this establishment is ably arranged 
and managed, fron the quarries to the plaster dept, 
and the working out of all the practical details does 
lonour to the able proprietor who created ¢ 
‘aid who atill works day to improre them, 
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Model Drawing, eoutaining the Eleweutory Prisciptes of 
Drawing from astid form, the Method of Shading, and 
Patera for mak xe Drawing Odjerts in Cordbarrd. Uy 
Baus A. Davirnsos. London : Cassell, Potter, and Galpin, 

Tuts is another lithe volume belonging to the series 

whieh Mr. BE. A. Davidson bas from time to time 

written, and which Mowers. Caswell, Petter, and 

Galpin have pablished, ‘The previous volumes we 

have sioticed as they appenrel, and the same 

‘favouratlecriticisn awarded to the previons volumes 
may be extended also to this, It is specially in- 
tended to nerompany a serics of models of different 
Lelemeatary forme by the aid of which an almost in- 
finite variety of lessons may be given to the student, 
and the book, which, however, may be equally well 
studied without the modela aforesaid, amd which, 
by the way, acem to be unneccasarily cowtly, contain 
also practical directions to the student for enabling 
hits to coustruct models for himself out of ecard. 
hoard. As with the provious books, Lhe present is 
divirted junto a number of aiinple problems, each of 
which is progressive, and is fully and clearly de. 
monstraied and worked ont, ‘The combination of 
enbes, cylinders, cones, Ke., afford a most excellent 
Hacans of instructing the popil, not only in geome. 


jtricul, but also in perepective drawing, ard though 

Mr, Davideon's book ts foil of nsefal information, it 
but indicates « small proportion of what may be 
done by the al of the models, 

Mr. Davidson is a thoronghly goo! teacher, 
moreover, he is able to place hig instructions clearly 
and plaindy wpou yap and the youngest and 
wid! inexpencaced of his students cannot fail to 
realwe the fntl amount of benefit from this book, 
| We recommend it to all would-be draughtsmen : ite 
price, three shillings, places it within the reach of 
all, andtaken in conjunction with the rest of the 
Lserive, cannot fail to be a most valenble addition to 
Hie ttudent’s library, We suppose it will be fol- 
lowed by others upon the projertion of shadows, &e, 








Nakeow Gatos Lovowortrx.—Th firet light (3 ft. 
gauge) locomotive used im Missourl, was built by A. C. 
Ketwrtenn, of St. Louis fron and Maebiae Works Ho built 
the firet regular locomotive in the West, in 1834, nnd haa 
Low just completed (he first perrowegauge leomotivw. Thes 
engine weighs aleut 4 tons om the road, and is expeeteil to 
draw 100 toms on a lovel, and St to 40 tons on ordinary 
grader. It hastwo 7x 1Y in. cylinders, ae BR. Bin. boiler, 
and sixty-two din, tubes, The tank will hold 146 gallons of 
water. Lhe engine is also provided with the tink motion, 

| aout is furnished with a wabstantial ant handsomr cab. 
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THE WOLVERHAMPTON SHOW; MESSRS. J. FOWLER AND CO.’S EXHIBITS. 


Tunkien Toxr2pors—Two kinds of t loca odfonsive 
and defeneive—have bern devised for vee in the Bosphorus. 
The defensive torpedo consists of a stromg wrought-iron tank 
capable of comtaining aleut 4 ewt, of powder and lying ot 
the bottean of the water. From a fuse in the interior pro- 
coeds ap cloetric cable containing a doeble wire and ecim- 
munieating with a voltaic battery om shore. The tank is 
also provided with on index which floats within 5{t. or 6%. 
of the eurfece of the water and whieh, om being towched by 
the bottom of « ship, immediately conveys o signal to the 
shore whence an electric spark would be sent igh the 





2 
A STONE AND ROOT EXTRACTOR. 


15 FT, STEAM HARROW 
powder in the (ank, the explosion either sinking or disabling 
the ship above it. The offenrive to is intended for 
attocking under cover of a dark night enemica’ ships lyin 
at anchor, amd it consiata of a hollow lren prar-ehaped vease 
containing a heavy ebarge of —~ aed provided with 
soveral percussion fuses. This kind of torpedo is fixed to 
the end ofa boom somo 1) ft, long, whieh is attached to the 
bead of a amall steam launch specially constructed for the 
purpose. To the boom, which hinges on the bead of the 
vessel is attached a chain which rans in loard over a pulley 
and which een be shortened of lengthened at pleasure, rais- 





Coatt Srats—Tho Spanish Credit Mobilier is interested 
in the working of the lo coal mines, The profit 
derived from working declined, however, from 11,6144, in 1880 
to M22. in 1870, in comsequence of the competition on the 
Madrid market of Kegtish coal, and coal obtained from new 
mines in the interior of Spain. 
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NOTES FROM PARIS, 
Pans, July 10, 1871, 
Maes, 

Misixe and metallurgical indusizies are reaming thelr 
wonted activity tizonghoat the esuntey, The best intelli- 
gence on this subjert comes from the Haute Marne, fron: 
the Meurthe, the Moselle, and the Nerd departments, The 
transports of coal aud rem are limited only by the stroent 
ofrailway stock avasileble, The Bastern allway Com- 
paoy in particidsr have failed in obteinieg a re-titution 
from the Germans of thowands of wagons Lelonying to the 
Hise, and it is easily imagined how much this presat state 
of things affects itetustry. 


Ranawsy Accipiers, 

Again, this werk there bas licen @ seriows railway acri- 
dent. A mail train on the Paris, Leous, and Moditerrnnenn 
line was thrown eff che walle, on the morwing of the 2nd of 
July at Vontmora wear Clermont: the official state of 
the company rhows +ix people killed, aud dwenty injured. 











VexTi.aties op Berpexcs. 

General Morin baa tontributed an ¢seay to the Academy 
containing facts relating to the veutthition of the ralace 
of tke Corpa La ‘cislutif during the year 1869.70. 
Complaints bad keen mide ef the peneral Occurrence 
of injovious draughts of siz without an edeethee renewal of 
the oir in the Quilting, The duors of the eeasions chamber 
are of course very frequentiy epemet and elemed, and it 
nrecssary, in order to avoid the air eurrenta, to adepe 
general «ystem of warming and ventilation, which should 
certainly insure a uniformity of temperature, and a regelar 
renewal of air, im ¢he chambers, the staircnses, and the 

corridor Collectively the ameunt to be heated and venti- 

Lated is more than 24,000 eahe metres [1 la proposed to 
obtain in all the parta ef the building an equality of rempe- 
tithe, and a pod rly chinge of the alr every forty minutes. 
The sessions chamber will contain about 1900 pervens, and 
the qeantily of air ta be fernstiod per hour was fixed ot 
$8,0@0 cube wetres for the principal salle, and 15,000 cube 
metres for the other chambers, &ce. The temperature 
decifed pom is CB deg. Foley, aa a ean fo he main- 
talned in the principal chawler during the cold season, 
The committees appointed fo report upon ihe question, 
having decided apon the dnta, gave the peoference to the 
ure of perfornted lricke for adiwtliog the heated alr, aud re- 
wlved to get tld of the whiiated sir Jae the creat chamber 
through openings in the steps and through the lower panels 
ef the doors, and foe all the other parte of the Buualding 
through opeuings in the Boor, The fresh sir is aalovitted 
into the great chamber above the circular cornice, as well as 
thronwh the oeiliag in the great chaneber, and through the 
glazed ceiling ia two other large aslles 

The works havirg beea executed im conformity wiih 
this programmes, a scriog of obserrationa were proceeded 
with to ascertain if the meare riloy tel vate satisfactory. 
Forty thermometers were pleced in the building, and re- 
cords were tuade, drem which the following facts were 
established : 

I. That during the seasen for warming the t iiding the 
temperature of the large and swoller chambers was stenilly 
oniferm amd conapt, teing at the curmencemant of a 
e¢ance about 64.40 deg. Paby., and at the cle from 66.20 
to GH deg. 

2. That during the time ef low temperature, and in 
winter aud spring, the temperature of the air sdmiteed 
having been regulated from 06.20 to 68 dep., that of the 
salle only aversyed 64.49 deg, rhing from 69.80 to 
71.60 sey. durieg the meet crowded sistings 

th That in the summer the chamber was maintained from 
G4A0 deg. ; at the commencement to 76 deg, at the chose of 
a ecanee, 

4. That dering the hettest daye when the outsile 
temperatare reached 62.40 deg., the interioe of the palace 
wae from 5.40 to 0 deg. cooler, 

It bas been obevrved that dering the sumer the under- 
ground coeduits throegh which the air is bronght cooled it 
down to such an extent that it 2, fee cold to be pastel 
into the chambers, and that a slight warming was necessary 
to avoid inconvenience. With the eone olject a litth of 
the gool air is aometisnca mingled with the air takem from 
the upper parts of the building, 

The uptake shaft had to be heated to a greater extent in 
sueqmer thon in winter, in order to ismure a ventilathen 
sutticiently active to prodace a suficient lowering of 
temperaiare 

‘The problem ef the objectionable air currents lis Been 
oo more diMeute of selution, and the report of Genernd 
Mora alludes to the plysical susceptibilitics of many of 
the deputies whe Cound esay groands for eneplaint, Bat 
frequent observations with the anemometer, and with wax 
enndles, rhowed that eprilihelis wee well enetained, and 
thet the renewal of alr had attained moreewer a higher 
walee than tad her wiete When indeed it remained 
conderably labow the aye freint Che vestilation was 
aufficient to prevent the cleene-s g2itemdast on 4 crowded 
andienre. 

The means of veetilation cetahloled were at fred ton 
pewerful; it was meccncary to chevk thes, end the 2) 
renewals of nir per hour were fo urnch for ahe con- 
venience of tbe inembers, ond thy amocne wag rrecduced 
from 14 to 14 thensamd cube metres per hour. tt ia eufB. 
clest to regulate the ventitation by menipuloting the re- 
wieder arranged fer this parpoe by these means a per 
foct regalarity is obtained. During the spring and eqmmer 
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the cebe motre of alr entering the building has heem raised 
from 28 to 20 thousand metres per hour; this was done in 
order to anit the suscepribilities of the vatiows permits at- 
oteting: the salle. 

lectrical indicator appatatns are placed in ao rmall 
chamber om the yrownd Moor, in which are also placed the 
means of erguloting the registers, ro thet ome attendant 
can regelate the teanperitere aevoriling to necessiiy in any 
part of the palace, 

Locewotiyn Larnovrarsts 

Dewhng the last few years the engineers of French rall- 
weys lave Leen studying veriogs types ef powerful loremo- 
tives, anitabbe foe the econmmival transport of keaey mineral 
trains, er of trains intended epecially fer the werking ef 
seomnlary lines. 

M. 4.1. Meyer, of Muthouse, the [nventer of the ex- 
peuslon pear that bears bia noe, ix jut now calling the 
attention of enpineers t¢ the system of locomotives, whieh 
ke studied some years since in conmexfen with his son, Mf 
A. Merer. The following is the problem the imveuters 
addressed thermeelves to solve: To eopstruct a type of 
locomotive of a maximum power, carrying ite own wrier 
and coal, having (he least poesrle weight in relation to its 
heating enrface, carried upon so many axles that tho weight 
upen each pair of wheels may be redoced to n colelmum, in 
order to reduce the rail section of the premanent way: to 
utilies the whole weight for adhesion, without, however, 
having more than six wheels couple! in each a manner na 
io give every faciity fer accom toting ghemeelyes te 
rapid carves upon the rond. The solution of this protduin 
is obtalned by dividing the machine bite two grompe, ine 
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dependent of each other, and of the alnglo hedler which | 


supplice thems with eters, The boiler com thes he made, 
without giving noy inetubility, of dimensiones suitable for a 
freed utiliaation of feel, even of an inferior quallcy, and of 
as abundant production of steam, Sach a locumative ib 
able to draw beary loads of a fair speed without distress to 
te the raile, asxd thus it is Jeesible to construct and woek 
leent lines with ateep gradieuts, sharp curres, and very 
light rails. 

Thee singte hotler &« supported on two imlependent frames, 
but coupled one to the other by abar, Each frame in 
fownted wp at least two pairs of wheels, rcuretinicn three 
pars ar emploved ood exceptionally four; exch frame 
enrriea ita own moter, The boiler reste om the forward 
frame br a vertical pin pieced almost in the centre af 
the fra and upon the after carviage by means of 
two sliding blecks, The coupling bar has for «@ forward 
turning poist the bearings of the pivot upem the forward 
frame, ard js jolmied to tbe rear frame in its ceutre of 
gravity. Either one or beth of the pairs of cylinders can 
he worked accerding to the work which the ongine bas to 
fo. The admission of steam to the cylinders is effected by 
tieana of long Mexilbe pipes, 

MM. Meyer have embodied the foroguieg detaile: Lat 
in a bizh speed engine in which cack frame carries two pairs 
of driving ard two palra of hearing wheels; Zod, bi an 
eoyine made wih two independent frames, cach with six 
wheels of which four are couplet; Grd, in a goods engine 
with eix wheels cowpled in tach frame, and, 4th, in two 
tyre of engines for light lines @ith email tradiv, tho one 
with tvo ests of four cougled-wheels the other with 
two sola ef six wheels, There engineers built a tink 
engine with two frames with four couplel-wheels which 
was eubsoieted to various trials om the lines of the Nerthern 
Raltway at the end of 1869, and the commencement of 
1876, The following are the particulars of one of their 
j engines called “DT Awenie™: the boiler ia in steed with the 

exexptlen of the tiretwx which is of copqer, The forward 
pin of the nmletframe is of cast pterl, workieg in besss hexr- 
ioge, tie frame aed the rods of the met re of steel; 
the wheel isres are of Krepp sterl. The boiler ix fed ty 
a feel pump ond an injector, There ere two regulating 
levers and a screw reversing gear, atid etea® tan be 
admitted, er cut-olf from each pulr of cylicders, The 
Walschacrt’s valve gear is empleyed, The exhawst ls 
annular. Severnl means of beakingy are ernploved, there 
sts a hanged brake, a steam brake, and a Lo Chatelicr brake, 
The priecipal dimenzions are os fetlewe; 
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Nowher of tulta = oun oe 

Largth of tubes oe ae ae DB ft LO ie 
i Tutal heating surface ae we = L004 ry tt, 

IHasneter of cylinder .. waa on ie} in. 


21 bin. 


Stroke of exlinder 
40. Og) in. 


Diasnoter of wheeln 
Distance apart of wheels of ex 

frame P Dit. Cyt in, 
Txtreme wheel dase 19 fk. 9 in. 


The first experiments that were made tock place betvecn 
Lens and Arras on a line with gradients of 1 in 260, - The 
longing drew 46 wagon weighing G44 tans, at a speed of 
ayn 13 miles an how. Afterwards on the line of Set, 
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ain with maoxitoum gtradieeta of 1 i and curves 
olin of about $00 fL, this ong! was in regolar 
| earkin, ¢ for samee Yiedlo time Theres was found ne 


it ficulty in taking the erysine noasal 200 ft, curves, and ap 
sloptned bin d?. Jaetly this engine of MM. Meyer was 
pat inte service at Parts on the Northern Railway, aml it 
furnished on the lines of Aminns, of Lorguler, and of 
Sojssons, a duty of about 6250 miles during the last threo 
minnths ef 1878 The consunsption of coanpreered Suet per 
train mile was 58,4 Jk, an aqnownt rather in exeven ef coal 
consamed by crdigary engines dolag the same duty, 








{Jury 14, 1874, 


In their last report MM. Meyer seck to extablish by 
calewlution the intuence of twelve coupled-wheeled eagtnes 
om their ayatens in the worklog af taitroads, On thelr 
showing the economy in engine expomses would be 28 per 
cent. es compared with six wheeled engines, and 24 per 
cent. as compared with eight wheeled tank engines, These 
econcmins would allow for a reduction of the capital now 
required for locomotives, a codection of stalf expenses, a less 
consumption of fuel, and a reduction of coat in maintenance 
aid repairs. In spite of the amownt of uncertainty which 
suzreneds caleulathos of thla kind, it i, nevertheless, 
established that we can employ the powerful exyines 
with twolve wheelk; amt the Gret trots to which the 
“ Avenir” was submitted have encouraged thet efforts of the 
inventors and unerit the attention of railway companies, 

It mumet net, however, be forgotten that the probleas MM, 
Meyer have pen working ‘uuk hed beng before bern 
somonstrnted by Mz. Fairlie, snd that the results he bas 
attained are as auch more perfect, as hia evgine ia more 
perfect than that of MM. Mever, In (act, these gentle- 
men ote rene years behind Mr. Fairlie, who has fully 
demonsteated the ¢capabliities of the eyetem be titreduced 
ehght years aga. 








Ettierro-Macxers. 

With tranquillity, Looks appear; we notice one just pub- 
tisk te Comte Th. du Mogiew! has just jesned the result 
of bis inquiries into the best comiitions of constraction of 
tletreimagnets, The numerous and important applications 
which these apparatua now recrive, give to thia hook a 
great practical interdst, whilat the involved problems of 
puysleal moathenatics lavestigeted Ly the learned author will 
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prove attractive to theorists. It bs not suiiiclent to obtals 
, front a distance a practically uvefel electric action, to have 
a:ouree of electricity and a cirewit, bt i4 necessary to Rave 
an ausiliory to transform by a material action, the effect 
of the momentary cleculation of the current of the cirv 
This auxillary is the electro. mayoet Since the dlacrery 
of Ampire and Arage, ef wrapping wire helically around a 
core of tron, the eoustruction of élocteg. abbpteets haa bes 
made the whject of etudy by many able men, Me. Aforee 
are to have been the fest who placed the electro-magnet 
in a compicnows pesition in elevtrieity. Dut it was MM. 
Leufz avd Jacobi, celebrated Kusvian savants, who by 
Hemerons experiments, amd by minthemaiicel kuvestigution, 
established the first rales of construction, They showe:t, 
first, the form of the electre-nmtajcuot ix profertionedd to the 
intensity of the current, and to the number of the comdyet- 
ing wires ; second, that to place the electro-meagret in tho 
teat pesaible eoidiliens ist relation to tha circuit im which 
they are luterposed, it is necessary that the resistance of thy 
cil should be equal to that of the part ef the eircult 
foreign to the magnet. 

A little later Mr. Wheatetene, applying these deidac- 
tine to telegraph, changed completely (he conditions of 
their construction, la making them of small dimension=, 
omt emploving fine wire, Inthis manner he obtained ex- 
cellent reeulia, Bue theeo two laws led to the rvenlt, that 
a very emsall moss of iron could become a source nf in- 
deatractible force, M. Miller believing in the imposi- 
bility of such a result, onderteck nemerous experiments, 
which ted him to discover that not only is a masa of tron 
susceptiie of a certain masimam asvoust of magnetisn, 
thutales thatthe law ef Lentz and Jacobl is owly true 

within certain Hosits of the magnetic condition of iron, and 
thateves Letween these Hilts, the force of tho electro- 
mapuet bs proportional to the square reete of the dlameter 
ef the maguetic cores MM. Dub sbowed by other experi- 
ments that the feros ts alee proportional to the equare roots 
of the eagths, and os the attraction which resniia from this 
foree, deerenses in proportion to the square moot of the 
stance frows the middle pelut of the magnegic core to the 
larmature, it fullows that the two laws of [bub and Miller 
combined, entt be suinened ap by the fallouing propesitles 
The attractive forse of the chectro-moguet on ag annature 
is propertional to the diameter of the maguetic cores, and to 
| tho square roots of their length, 

Lastly, M. du Monee! ahowed that he had in the electro- 
magoet a kind of magnetic coelensation ; he also replaced 
the solid irom corte with irom tables, clased at the poles by 
iren battens of the same thickeess as the tule, The lawa 
ruling electru-magnets being established bn their simplest 
form, modifications af these Jawa, according to their prac. 
tical application, were sought. A great oumber of works 
hare been published om Ue subject hy MM. Nicklés, 

‘Ceeci, of Florence, Slemens, ef Berlin, Jocelle, Haghes, 
Robineoa, &e, 

The werk of M. du Mencel takes into conshicrathen lf 
the (acta that have been collected, and corroborates them 
ly matkeeontieal investigation, Among the cemclusions to 
which the Jearnted author is conducted by calculation, we 
will mention the following. 

To renlise the maximum force in the case of a elecait 
perfectly fuewlated, asd of an clectrounagnet ot the polet 
of satucation, the coil should have a thickness ental to the 
| liameter ef dhe core, aml a resistance dowlle that of the 
Pextcriur circuit. ‘The length of cach arm should be equal 
} to six times the diameter, and Lhe traverce, as well ae the 
armuture, ehould have « leach equal to that of the artes, 
Lastly, the ariaatere should be prietnatic and articulated, 
with a thickness « Title fees than onetourth the diameter, 
placed with the flat side towards the poles, When the 
clreui$ is not completely inmmlated, o¢ in the hypothesis of 
an inferior magnetic condition to that which corresponds to 
the point of saturation, these conditions are modidel. 
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There will be found in the work of M, de Mowcel all the 
necesaary larusule for determining the dimensions of an 
electromagnet, the length of wire, &c., in euch manner a4 
to correspond with an exterior cirewit of given readetance, 
The book will be valuable to al) telagraph engineers, as 
well as for makers of ebrctro-magratic apparatus; they 
will Gud there, amonget ether new marter, the explanhtica 
of the properties of electro-my, s with nom-iteulated 
wires, and vf tobular dectro-magnets, 


PracricaL Curanstey, 
‘The second volume to which we le-ire to call the atten- 





tlon ef our readers is a Prench translation of technological > 


and industzial chemistry, by F, Keappe, Professor at the 
Brumwck Pobvtocknie Setew), This it tant work, 
already ranch esieemed in Gernsatr, has posotd throats its 
third editivn, and has anew berg translated by two State 
engingers of great experience io practical chemistry, and is 
presented to French readers, enriched by all the decncnents 
relating ta French chemical industries, siznilar to those ia 
Germany, which were treated upem in the original work, 
We have now ose vebatms, the firat of nine, which will com- 
piete the werk, ‘This ome ls deented to the study of water 
and of fuel. Lt is full of interesting facta; all the industrial 
operations relating te these tue iniligen Le nixiliarivs to 
industry are studied eat du detaiL Ameng-t ocbers there 
are important chapters on the following mulijects: the in- 
tlustrial employment of waror, with tha means of analysing 
ft and neotralising upuritics by suitable apptica 
ions; the treatment of waste water from manufactorirs, 
and of powage water, manifactore of arated anil aeti- 
ficial water, the production ef ies In the study of fuels 
‘lere are paced in review, the combustion of heat, wood, 
and of liquid aud gas fe We have, however, spare only 
to netice this new publication, and coutent ourselves by 
adding that it wilt probaldy form a richer and more com- 
plete encyelepeille than hes ever before been paullished. 

















































NOTES FROM THE SOUTH-WEST. 

Poifure of aa Attempled Lawech—A few evenings slace 
an attempt was made at the shipbuilding yard of Meera 
Batebolor Brothers, of Cardiff, to launch o large iron crow 
steamer built by that firm for Messrs, Marpeluurch and Co. 
of Cardiff. The veeeel stuck, bowerer, when about half 
wey down tho slip, where ake has remusined for several 
days. 

The Port of Newpert.—The total exports of coal from 
Newport in Jane to foreign ports were 20,120 tons, whilst 
the exports coastwiso were 72,519 tons, The exports of 
ake, foreigs and coastuise, were 438 toms, The pig, bar, 
ail railway iron es porte of the month were 29,700 tons In 
this hatter total (retas Ggered for MM) tora; Now York, for 
S541 tone: Now Orleans, fof 104") tome; Ban Francleos, for 
4084 tons; Talealeano, for 1402 tons ; Tricste, for 156 tome; 
and Ulo (Peru), for 1509 tons. 


tron for the Caited Slater —On Saturday the Alten Bees 
cleared trum Newport fer Pottlasd with 200 toma of inm 
supplied by the Etlw Vale Company, and (008 tons of inn 
supplied by the Rhymavy Lron Company. 


South Wales aed Westaf Haghtad Coal awd Mefoit Markets. 
=A market was held at Swansea on Satusdey, Business in 
tin plates was firm. Pig iron of quality ronintained its 

irice ; very large quartitica of tite pig and ore are 

‘ing Tecrsved atthe Welsh port, Comsi je didlleulty 
je oxperivnoed tn obteining cargees of Scaponostro ore, Forest 
of Dean ore was in good demand on Saturday; mew sinkings 
are about to be nade ationg othera by the Ebbw Vale Cora 
pany which kes a large property in the district, Mr. Kelly 
ws introducing Ozferdshire inom ore from the King’s Sattan 
mines; it is said to combine purity with ebeapness. 


Neeport Afexeudra Docds—The requisite capital for the 
eompletion of this uzdertaking bas been subscribed, aad the 
last contract bas been accepted by Mesers. Griffiths andl 
Theanas, who have satisfactory carried out the works to the 
present point. Within a few days it is expected that be- 
taven (0 ned 74) men will be engaged open the works ro- 
tauining to be oxecated, 

The Steam Coa? Trade-The stcam cos) trade of Routh 
Wales ennnot be considered in a satisfactory comdition, and 
while the dicastrous strige im the Aberdare and Rhondda 
Vallera continues, no improvement can be looked for. In 
the _— coal trade there bas been rather mote doing than 
Meval. 


South Wales Atlantic Steamship Company.—Mr. John 
Leughland, the manager of this company, reporte that satis- 
factory progrias ia beweg tmadw with twe steamers which are 
being built tor the cunpany on the Clyde, The builders 
have pecanieed that the test of these steajers shall be com 
pleted by the end of the year, and in that case ahi will le 
ready to sail in Febewary. The other vessel will be ready 
for sea a fortnight or dhree weeks afterwards, 


The Aberdare Vailey— Work kas been resumed thls werk 
at the Santrwelrn colliery. There are some bopos of a 
termieation of the strike in the Aterdare Valley Dbe fine 
tram of eval brooght to the pit’s soouth at the Nantymelye 
collbery was adorned with evergreens, 


State of Trade at Merthyr Tydeit.—Ondera for iroes from 
Canada and the United States contizue to be reevived at 
Merthyr Tydsil, Tattle ia, however, doing on Russian 
sewaunt. Considerable quantities of bars bave been delivered 
for eomsumptios, The quantity of cal on offer being un- 
equal to the demacd, prow are rising. 


Welsh Shipping Movements —-The Hildegnont Las ¢leard 
fran Curlid tor New York with Uru tows of railway inn 
supplied by Messrs. Guestamd Company. The L. £, Sturges 














hea clesred from New; fer New Orieane with 10 tons 
of irom euppled by the Blacnavon Irom Company. ‘Lhe 
Stephenme screw steamer has eleared Crom Cardiff for Pore 
Said with Litdhtons of eoal. The Maggie Hammond bna 
hae cleared froen Cardiff for Galveston with 7%! (oma of rail- 
way iron supplied by the Aberdare Iron Company. The 


Ebencscr has cleared from Cardiff for New York, with 060 | in which the 


tons of railung irom wapplied by Messre Ciucet and Company. | 
The Lord Palmerston bas cleared from Canlill for Galvestea | 
with Hil tome of tailway iron mepplied hy the Abendurs Iron 
Company. The Caroling haa chared ‘from Newport for ; 
veston with #9 tone of railway irom euppliel by the + 
bw Vale Company. The Prinecss Alexandra has clesred 
from Cordiff for Ancona with 24) tons ef bar iron supptied 
by the Lignvi tron Company, The Adger haa cleared from | 
ditt fr New York with (0 tone of railway inva supplont | 








the Dowlois lroa Company. 


Tif Vale Boilery—The mvenve of the Taff Vale Roil- 
way continars to be mich reduced by the unieerturate atrilve 
ameng the steacn coal calliera, In the week ending duly t 
the revenues collected ly the evcapany emeanted q 
ageing! G3M!, in the coresponding week of is 
apgtugate rocripta for the fest half of [ST were 1624 . 
menparcd with 108,7:ls/, carord in the first half of Leo, 


by 








Wiete Trameaye—Wire tramwaysarc beginning ta be 
adopted at ¢he iron ore caines of the Forest of Dean ood 
Semersctehise foe the eonveranee of ore to the loos] raslwaye 
Three tramways seem destined to exert a ratier sap 
icfwenee on joeal wilustry, 

Trafe at Nemport—Iomntite and other gow’ pig has 
heen fires with a tendency to higher prires, The inne 
fecturers of tin plates have ofler iscueson r 
their price to 32s, per box of No, f best charooal, rots on 
good quality is much required for and prices have keen fal 
minintaived. Arey ricat oentracts eetilinue to be fenly 
o@ered, bat there ie etill a comparative absenee of Kusetan 
engegenwots. The demand dur iran ea Soatk American 
accuuus eetinges cons ble, 


The Buperve of Braci!—lt is stated that Ula Majesty 
the Emperor of Tazil has expressed o wish to wisit the 
Dowlais and Cyfarthfajlron Woras, Phe Kmperot is expected 
to be tho gurat of the Marquis of Bute during his stay in 
South Wales, 

Elbe Vate Stee’, Coa!, and Iron Comprng (Lie 
This company is about te erect a wire reiiway ot Eredon 
Hille with « view to the reteoval of spathuer With tho 
oid of this ore and eptegeicien teade frta Ht, the dicots 
etpect ta be able by thia Have gext year to turn out Su te ] 
Sl bona of steel per woek. The company ie about to desu | 
5 per ceat. debenteres to the extent of Loto, spazeble 
in three, five, seven, or ten years. The chaizinsn hos in- 
ereased his holding in the company from 60 to 156 shares, 
Another director Eos ale increased bis imvestucet in the 
company frog 7U0 be 270) shares, 


The Forest of Itesu—A brisk demand is experienced for 
Forest of Dean pig, Meeare, Crawslny, have recently cut a 
valuable deposit of tron oreat the Caasewny pit, The Forest 
Valo forge is in fuli work. 

Tiwel and Ogmore Reilecay—The district traversei by 
this line is said to be extromely rich in minerals, At proseet 
thie mineral wealth bas been scarcely touched, but soveral 
ser collictics are ospected te be abortly opesel. 
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NOTES FROM THE NORTH. 
Grascow, Wedorsday- 

Glasgow Pig-Trm Merket—Duriog the latter part of 
Insh week tho cosrket comtiound steady with very littl change 
freau the prices prevailing this day week; but en Moeday 
there was an advance to ots. ensh and Ots, hi, ome month. 
Yesterday the market was quict and rather easier, Basiness 
waa done ot 55a, Mid. endl Ose, one montis, ikl. and 67. 
id. omah, Lt closed buyers S80, ene recnth aud é7a M4, oxsh, 
with sellers Ld, per tow higher, No. 1 (2. MUL, O%4a.5 Noy 3, 
67s. 3d. Toslay the market has boon stenls, buyers at STs. 
Sd. cash apd iSa. a month; eellers lil per toa more. The 
ahipteents ef Seeteh géy Lrom for last week were again very 
good, bwing: Foreign, £1,065 toms; comstwise, GAL tons: 
total, 17,127 toes, Same week last year, O21 tons; increase 
fer wock, 77048 tona, Tosal shipmonts for 1571, 4L0G17 tons; 
1830, 345,022 tone, showing that the shipments up to this 
date have exccoded those for the mmiler peried Inst year 
by €5,025 tone, Lt ia reported that mext week's retern will 
aloo be good. The imports of Middlestrough inom into Grange~ 
mouth fur week ending July 8, US71. were 2170 toms; same 
week Inst yeur, LLG tong, iecrease, 1155 tons, Total unperta 
for 1871, 40.652 tows; L870, 38,005 toms, total increase fer 
1871, 66 tons The morement mentioned last week with 
regard ta Carron pig iron is not o> likely to bo curried 
through as wae thought. [ft ie reported that the Carton bron 
Company have evtmmenced to erect Uuree sew Cornacee. 

The Finished [rou Trade.— This branch of Us trade 
continusa aa busy ae it can possibly be, oomsidering the 
limited number of hands which there aro at scene of the 
works, The strike at the Glasgow Iran Company's Works, 
Motherwell, was heought to an ambenble attlensent last 
aeek. Tie man Hodge accepted werk cliowhere, nmi the 
wen temainiog were then in a position ta eatery lute mejor 
tons with Mr. Cassela, the managing partner, on the wages 
question without raising an iveve on any othor. They sue 
eceded in getting what ther had asked fur, mnomely, te 
‘instead of 2d.) per ton for the labour of taking the pudiled 
balls to the hammer, Work ie new going on harmunionsly. 
At sane of the establishments is will be auapenied fot a fer 
days at the end of this week on necoust of Glasgow baie 
hetelaye. 


Rogal Scottish Society of Artn—A meeting 
waa beld in Eciuburgh on Monday erenin 
600, vice-president, iu the chair, Ths evening was clicits 




























[when ptr 


davoted te the reading of the reports of coenmitlees on various 
papers Feed during the cession [STIATI, The firet report was 
that of a committer appointed to pomeides Me. Kobert Lowia 
Stercnson's intensittest light. ‘Tho committee reported that 
the problem of lighthouse euginerting discussed in Mr, 
Sevensoo’s paper is thatot pretucieg wm intermittent light 

sasagy from Pit light to darkness is inston- 
taneous, and inwlich no Inght ia lost or absorbed at ench 
interruption, They considered that the proposed arrange- 
teat satislacterily solves the problem for a light with an 
asiwuth of JON", aud that Mr. Stevenson's ingenious con- 
trivance for giviog om intermittent coloured and white ight 
approaimately the sacoe im intently is specially notewnet 





In rogurd to Aly. Lf. FY Alesander’s paper om vertilatiog, 
the committee reported that they had uot been able to flad 
in it anything novel either in prumcinle or application. The 
vomninittoe 
teentary m 
bt 





spointed to evmsidoe Ale. Joka Hedd's supple 
ou his water meter, reported that the faroar- 
views oxpreseed by them in their former report had beem 
teene owt. In regard to Mr, James Mockenzic's Stecl- 
Yard Ladseator, the comsnitice atnted that they bad carefully 
cenuilered the merits of the izdicater, nod were satiefied that 
it wae adinicably comtrived to answer the purpoec for which 
it wos istesdet, Mr. Thomas HB, dolnetooe’s scheme toe a 
waterproof treamare-eale for ships was reported to be, se far 
a4 cotmmittes were agare, an erigival one, The ¢eotm- 
mitter, however, oeaidere? that the arrangements proposed 
for connecting the safe with tha wesel were defective, ard 
ar to secure its separation, should the vessel actually 
Mr, W. Noble's new danger signal was repoeted 

















founder, 
te be ingenious, bat the council considered the present 


in usec on railways to be fully etoceent 
rly crm’ oat, and atated that in dhe opinion 
4 plan could be no improvement. Mr, Noble's 


system oF sigmalliny 





Mr. Ne 


\eafety coopliags were aloo reported upon, but not feroure 
alily, 







nileae? Murifisea Exchitition et NepiomP. to 
ihifere—The Italian Coneal in this etty bas been 
cially informed that of the firme in Glasgow aud the 

sured who exhibited at the International Maritime 
FE a, Naples, the sing have gained prises as 
uiderooted: Moeurs. RK. Napicr and Soes, first-class gold 
medal; Meza. Henderson, Coullourn, and Co. Benfrew, 
second-clasa sileer meda) ged bronge mola); Mewers. M*Cul- 
loch, Patterson. and Co, Port-Cilasgow, sempd-clace silver 
medat; Tho Vdmbargh Roperie Company, empond-ct 
silver unedal; Messrs. Marquis Brothers, Don: Accord W 
Loadon-rond, Glasgow, sevoud-clase silver medal; the Shotts 
Irm Company, second-class silver medals Messrs. Black« 
weed and Gordon, Port-Glaaguw, brome medal: Mossrs, H. 
4, WW, Bing and Co, Glasgow, first-class silver medal; 
Mesers. ‘Uhomes Edington and Son, Glasgew, bronze medal 7 
the Monklend Iron Company, seocnd-class silver inedal. 


Large Comtract for Pipes The large contract for east 
iton papes required by the Russian Giorernmernt for Odessa 
ies been secured hy a well-keown Cilasgow firm of gas ene 
gineera and pipo foutilera, eaawele, Messrs, BL Laidlaw and 
Sans. 


Erporte of Wort-Pal; Mechinery—A quantity of 
marhinery, weighing about 40 toas, war exported from 
(irasten in the os. Seacdinavia for Gothenburg « fow deve 
ago. Itis to be used imo large mill in that vicinity for 
contention of woud into pule for paper-making. Gentlemen 
who have lately returoce from Sweden atate that the erection 
of these mills ie going op rapidly, end several of them are 
already at work in the wooded districts. Cirinding was 
formeriy the mode of reducing the woul Co a glutinows state, 
bat compressed stewn with cheeses! arutions ie now 
being uscd with sucecss, Skilled workmen are being ent 
out from this country to erect the machinery and pat dhe 
mills into working order. A aimilar consignment of ma- 
chinery aa exported to (othenburg in the Seandinaria 
about a forinight ago. 




















Dandes Water Commisvioa—Refuction of the Rufea.—At 
Uinir mocting lost week the Dundes Water Commission fol- 
aed the ezatople recently eet them by the Gas Commis. 
exwera, Finding their revesue in a excet favourably condition, 
they svectved by a majority of twelve te five lo reduce the 
desmeatic water rate frowa La. (4. to Ls. Sd. por pound. Not- 
withstanding this great reduction it will doubtlees bo a long 
time before toc Dundominus are in such a favourable position 
aa the citizens of this city, where the same tate was receatly 
redaced to Bd, per poured, while the supply of water is 4 
gallons por bead per day, 

The Edinburgh and Districts Water BiL—This Dill, 
proumdéed by the Edinburgh aml Distriets Water Trust, ond 
intended to use St. Mary's Lech for an additional supply to 
Fdinbargh, Leith, and Bartobelliy was rejected by the Com- 
mittee of the House of Lords on Friday ast. oa the ground 
that the present eupply freen the Pentland Hille ie not mutfi- 
cently takes eare of, aed the area ef gupply nat completely 
utilisal. The promoters are greatly creetfullen at their 
ilefeat, and the opposition are haghly clated at their victory. 
Jt is anid that the peomuvters’ expenses are between DLO, 
and S000, 


Tug Bridge-—Active preparations are now iwing usado for 
the erection of this bridge, At the south end, olfices os well 
as a tempotary pier for the lauding of material to be used in 
ihe cumstriction of the dri ure being erecied. Alrendy 
about 40 yards of tha pier are findsled, whale the rest is being 
pashed op a4 fast ag possthly, 























,208 fome in ]bt 
the curreapoding tetal did not 
ored 10a216 tone; asd ie 1860, 118 tons The quantity 
of pig tren madg last year was tens, against UD,uud 
foms on LeGD, 
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RANSOME’S WOOD-WORKING 
MACHINERY. 
We illustrate thia woek, on 22 and 23, three sew 


weed-working machines ox! in action Messrs. 
Allen Hansome and Ca, of Chelsea, at the Royal Agri- 
. The first of these ma- 


joi of which we give end and side 
on 


eral joiner 
the way—illastrated and 
deseribed by us on pages U6 and S48 of our minth volume. As 
> precy Sgn we be Ae ln 
the saw spindle distinct from that carrying in 
mouhii Copy ee loose 
This ment enables 


‘The arrangement of the saw spindle and its table, &c., in 
the machine wo now illustrate is'eimilar to that adopted in 
the iner we formerly ibed. The saw table 
rises and falls, and the saw spindle can be fitted with cutters 
for grooving, rebating, &e., while the fence pinte, which is 
wijustable to any angle, is hinged ao that it can be turned 
down at the end of the table baring the Intter clear for cross 
cutting. In the general joiner formerly described the cut- 
tere fer planing were carriad by tho overhanging ends of 
the pair of cutter « and from the nature of the ar- 


ment the wi 
dealt with had to be limited to 7 in. In the present machine, 


vertical spindle shown towards the right-hand side of the end 
elevation, this spindle being oa, of being ralsed oF 
lowered so that cutters af ite ead can be maile to 
project the desired distance the table at the saw 
sido of the machine. The cutters are protected by a revolr- 
ing guard, as in Messre. * © moulding machines 


usctul one, The catter spindles, we should mestion, 
ase all of “core annesled" ple prom g be the bearings are 
very beng, and are lubricated from below in « very efficient 


machi 'y 
The deals are fod to the saws by three 
which are driven while the middle roll is 


requ / 
feed voile alto 


force to ree cr fall th: fb a certain distance, being uy 
to ite work by springs. This arrangement enables ethae 
rolls to at all times exercise their prope! 


bing er upon the 
timber notwithstanding any irregularity of the Intter. The 
ee ae for driving the feed rolls will be 
ily understood from the =; ‘The rate of feed we 
shou! cuontion, may bo vasted Som. ft. to 6M. per mins 


and with an a number of four cuts the machine wil 
saw 250 12 ft. deals in 


a wabstantial 
while tho design 
The third and on 


25, is a combined mage Pony ing machine ble 
of taki in boards in wido by 4 a. ck, an special 
4 


res the 
Nght may Bee be taken, the board always has a fair bearin 
throughost The plate hppa Iara the ror ‘side 
of the board, and forming what may be termed the abat- 


rings aro eo sti that they only yiekl in the event of an wn- 
dus amount of strain being rk upen them, and thus 













hy | dave 


= 





BERRYMAN'S WATER LEVEL REGUL .TOR. 


EXHIBITED AT THE WOLVERHAMPTON SHOW BY THE ISCA FOUNDRY CO., MONMOUTHSHIRE. 


during ordinary work the abutment 
o rigel The vertical spindles carry: 
ing the cutters which operate upon 
tho sides of the boards are adjusted 
to the required distances a by an 


pairs of feed rolls Bin in diameter, both 
ing driven so that the necessary feeding 


pairs being wer is 
obtained without resorting to the practico of sing the rolls 
roi surfacea. Tho rate of feod can be varied from 
lft. to JOf. per minute, and by turning a single handle 
conveaiently arranged, the two top feed rolls can be adjusted 
to take in thick or thim boards, as may be required. Like the 
complete joiner and other high # machines made by 


Messrs. A Ransome and Co, the combined planing anid 
moulding machine of which we have just been speaking has 
eolf-lubricating bearings and dies of core annealed enst 
stool, while the workmanship of this and the other machines 
we bave described is everything that could be dosired. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mivoirsnnoven, Wednesday, 
The Cleveland Irom Market.— Yesterday there was a 

capital attendance on ‘Change at Middlesbrough. The pri 
voted were aa fotlows: No. 1, 51s, Gd.; No. 2, Sts. Ged. ; Ke 3, 
iis. ; and No. 4, 47s. The market closed firm at these ra 
nod it is a fact that a few parcels were actually sold at 48s. th., 
No, 3. This, however, was to the further dotestion 
io the Tees for irom to 
total number of binst 


Fay district of Middlesbro The make per month as 
£; the Jane returns Ch masters’ 
Association is now nearly 156,00) toms. Although tho make 


The Finished Trow Trade.— Throughout the North of Eng- 
land the finished irom trade is in an animated condition. 
Rail mabere Sop very bury, aad contions to restive Srush 
orders at fair prices, “The bar trade is good, and therv is a 
eapliel demons ter plates end iron, The extensions 
of works at Stockton and Middlesbrough ore making aatis- 
factory progress. 

Termination of the Strite of Blast Purnace Mex at 
Se intimated [net week that a susnber of 
the men at Mr. Thee. Vaughan's linet furnaces at Exton hed 
returmed to work om the terms he had offered them a few 

ously. Simeo then the whole of the men have re- 
heir amd the furnaces are working ns usual. 
who had not revised their wages list for 

agreed to pay their blast furnace men at the 
same rato as thoe in the employ of Mr. Vaughan, and any- 
thing like an organised strike for wages has provented. 

The Institution of Mochawical Eugineers—In accordance 
with an invitation from Middlesbrough, the Institution of 
Mechanical Engineers will this month held their annual 
meeting in that growing town. The a cimele programme 
of the proceedings is as follows; Om Tucsday the 26th inst. 
Teading and discussion of papers in the morning, and im 
spection of works in Mildlesbromgh im the afterncom. On 





'Y |om-Tyse, bas met with every encouragement. 





Wednesday, reading and discussion of papers and 
of works at Middieebrough. On Thursday, inspection 
works at Stockton, Norton, asd Carltoe in the morning ; 
apection of the Tecs Brakewater and of works at Cargo 
and pune A Ge afternoon, reir oat at Saltburn is 
evening. riday, i tion ironstone mines ; 
on Saturday, Soden ae. 


and Whithy Valley Works, 


ments are well sepplied with orders. Several bredgo-tui 5 
however, are still of work. 


Shipbuilding —All the abi on the northern rivers 
continwes as busy as possi As fast as thoy got vessels 
launched they receive orders for new steamers. . 

Co-operative Exgive Works at Neweustle—Tho proposal 
to form « co-operative company to purchase tho eagine 
works of the late KR. Morrison 4 f Co, Donten, Newcastle- 

A aay 
with @ pominal capital of 110,000/. im 20,000 shares at 
each has boen formed, and have taken possession of the works, 
which will be comducted om an excellent co-operative plan. 


The Ironworkers of the North.The ironworkers of the 
North of pagina have applied for an np pe a bb 
They desire 1p. per ton om the preeent price for i 
(0 per cent. on anil and other work. The Boar of Arbitre- 
tion and Conciliation leave the question under consideration . 
The arbiter, Mr. a Hughes, ALP, babe yan 
with i ion, showing him the exact position of tha 
teade, and he will be ablo to say whether the mon are entitled 
to at advance, and if so to what extent. Neither masters 
nor men will be inconvenienced in the meantime, as work 


ten, Se ee a his award, The engi of the 
North of Engla Gheaid take a loanen frame @ irommasters 


and settle their differences by arbitration. 





BERRYMAN’S REGULATOR 
We illustrate, abore, n low water lovel regulator, which 


hibited? by tho Ica Foundry Company at the Agri 
pat fhe Rony Show at Welvarkamptoe, altached to one 
of Miller's jomal boilers. 


The « tus consists of a cast-iron sphere, with two 
pa leading froan it into the boiler, , the pa, the top, the 
Fiher from the bottom. The former pipe within 
the beiler, to the age tae water leve See feed Le ey 
to a greater depth. 0 sphere is suspended by fo 
&, upon the end of « lever,ss shown in the engraving, which 
is pevoted ona bracket at the side of the boiler. Attached to 
tho lever isn link, ¢, as shown, taking hold of lever, &, which 
actuntes the —— sare ee te wapply to - boiler. 
When it is put ration, the tap, d, is turned, permit 
the exit of oe ‘and tne pressure in the boiler fills the sphere 
with water. Thus weighted, the lovor, 4, is maintained in 
ome position, and the water supply is shut off from the boiler. 
But if the water = beneat the howest le ns the — 
enters the pipe, ¢, mage bs water wi passes 
into the boller through the pi Lacey | from the bottom 
of the sj The ieniniahesd weight of the sphere 
the ibrium of tho levers, L and 4, the water valve is 
, and the normal lovel restored. In another modifica- 
tiom, whistle can be sounded by the disturbance of the 
shore, sal Bo alarm thas given is continwed until the water 
in the has risen pafficiently to corer the end of tho pipe. 





Tue Most Cem Tunsxt.—Alurming reports bare boea 
chrealated of late as to slipsof earth, &e., at tunnel. The 
members of the Paris Committe of the Upper State Railway 
Company have not, however, receited any olficial information 


upon the subject 
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LIGHT RAILWAYS. 


A varenon the above subject was read before the Civil 
and Mechanical a ag Kine om Friday, 30th June, 
hy Mr. William La , M. Inst. C.., who stated that the 
subject of light railways had for some time past occupied the 
attention of engineers and others, and was one well worthy 
of being pecdors sme in all ite aspects, whether looked epon 
from o commercia) or an ; point of view; for 
branch tines as feeders to main lines, they would doubtless 
prore raluable adjuncts to tho existing system of the country, 
especially is these districts where the natural features of 
isnd would otherwise require sive works. It is « well 
known fact, that many of the ald constructed branch lines 
in this country are suckers from, rather than feeders to the 
mt lines ; one important feature in connexion with light 


— to carry on 
, Such as is now 
try. rapid Crafie means hewry engines 
heary rails, &c,, bat for an omnibus and light traffic, 


to share! 

The author did not enter into the rary of gauge, bat 
for the present purpose ft Sis. or narrow 
gauge to be the practical gauge of the country, and he wished 
it to be clearly that by the term “light railways” 
was meant branch lines from existi i linea, to 


railways generally, he 
taile secording rs the 


{taking into accoant the saving of interest 
page ey 4 line made ata heavy coat with casy 
gradients and 


comparsti 

doubt that in many instances the lines would be executed 

—_ landowners themselves amd others locally interested, 

eae eae Seen De apENENS te a eaeeneeny cape 

ture, 

mile are apenededesar hg: Hal he 

. had be F constrasted for tlie Gin 

the Duke of Buckingham «nd Chandos, by means of which 
into connexion 


with the Aylesbury asd Buckingham 
This line (Aft. #4 io. gauge) is Ginilee in leogth, with a 
branch of 14 miles, it is ughout eminently a line of 
light works, and with few exceptions a surface line, the 
highest coobankment peor brie and the deepest cutting 
10 ft There are no road bridges, the turnpike and other 
"tet ceca ig 2 
are ge rails, weighi h |, and are 
secured on to longitudinal para oe | Lar hae 


way, of Quainton. 


being utilised for that purpose. 
Aylesbury and Buckingham Rail the Aylosh 
an way, Crome ary 

yicanu is * y' 


turnpike road, about 1 mile to the west of 
Waddesdom, (pases through 


curve is ten chains radi i 
tt the wt oe ban wh ight eas 
ae 


aecety & mihes a Hoe Dee hats heen in we sloes the early 
part of Uhle your, and im the month of March alone more than 
U200 toms were carried over it; the line is at present bein 
worked by horses. Tho estimate for the works waa 140) 
per mile, exclusive of tho cost of land, and the author did mot 
a - amount would be exceeded. It must be rempem- 
t there were no parliaman| imeurred 
this line, that the works throughout are light, thet all the 
copllen of loging tho pars polots aad aatngy), 
ve aying t! t way, pointe, i 
the works have boen executed withiut the intervention st 6 
contractor, 





Ixntaw Aprornrueet.—Mr. W, Blaikie, civil engineer to 
hia Highness the Nawab of Joonaghur, has boon appointed 
to act us local engineer in Kattywar, in the rocen of Mr, K, 
Booth, C.E., who has obtained mx leave of 
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THE NEW DOCKS AT NEW YORK. 

Tue New York Dock Commiss have issued the 
following statement of their plans : 

8 elem, ax a new system for the accommodation of 
the shipping business of New York, the chief object hns been 
to re itas simple and ceonomiral as wenble, The 
English system of tidal docks has been rejected as too ox- 

naive, and as inapplicable hero; the rarvations of the tide 

ing 60 small as to render wach n aystem unnecessary, while 
our ample and secure anchorage nds and extensive water 
front render it entirely practicnbie to furnish secommodation 
2 oa more simple system. 

nd main features of the new system are—a wide river 
of , and much 
. On the North River 





atreet, bounded by a permanent 
motu ateple piers than the 

side the river street will be 250 ft. in width, on tho Enst 
River 20) tt. as far as Montgomory-street, thence 150 ft. 
wide to Grand-street, thence 200 ft. to Thirty-first-street, 
thence 175 ft. wide. This width will afford ample space for 
any future railway system, as well as sufficient room to 

mit easy access to the picrs, and uninterrupted transit along 
the river front. None of the new piers will be less than 
69 ft. wide, except in particular cases, where only one side 
i ioe ca De eae oan 2 ne opie Se ey \5 
others 50 f., and lee aa ae wide. ts la poonseedl to 
peers that 


a 
freight. 
wate enterprise, under the 
will be made of a width 
hich thoy are to be used. At 


par greg te aig we deme gag ert vr ee of 
wood, built in the best manner. Considerations of the 
necessary egoe, per to this comclusion, for the large 
wooden piers can be ro made as to afford all the neces 
facilities nt a comparatively email outlay. The piers will 
pera cash © kakase 0 00 alow froe passage to 
the water. 

“U the present system there are, from Sixty-first 
street, N.R, to Fifty-firet stroet, E. BL ao wharf Lino af 
14,293 ft, or TA) m with a total pier area of 2,225,608 
square foot. ine is meant 
Fr wae cos cis Set rem enemas, Same 
able n are practically use 
fnsufhetens ¢ depth of water and other causes. Under the now 
system there will be a whari line of 37 miles, and « pier area 
of about 5,105,000 
to Fifty-first-stroet, E. Be 

“It Grst, to complete the system from Grand- 
ttmet to Wet Eleventh-street, within whieh limits there will 
te a wharf line of about 214 miles, suflickeat to accommodate 
the commerce of the city for sane time to come, when the 
wivantages of the new system are taken into consideration.” 
—Chicago Haileey Gazette. 


Ratewaye 1¥ Peav.—The works of « line intended to eon- 
nect Puno [with Cuzco, the old Inca capital, have born in- 
ft 


ugurated. ‘ Meiggs is the contractor. Leco- 
motives have bees running ot for a distance of 46 miles 
on the Pisco and [oa line. A station has still to be built at 


Tea. 


New Onteass.—It is asserted that statements which have 


eS by raptures |’ 
the Mississippi levers hare been much exaggerated. The 


eity surveyor of New Orleans that the drained aroa 
comprising New Orleans is 15,677 acres in extent, and that 
the overflowed district only comprises 147 acres. 





Souriens ov France Rattwav-—Tho shareholders in this 
system, which “ape woe injury during the late war, 
will receive « div for 187¢, at the rate of 7 per cent, 
per annus. The profit realised upon the old network Inst 
Year declined, however, to 878/051, as with 
§10,260/, im 18694. The ratio of the working expenses last 
year was 56.70 per cent. 





Srrez Rais rom rus Guaxp Tavsx.—Two vessels have 
born unloading steel rails at Montreal from Darrow, Eng- 
land, toe the Grand Trunk Railway of Canada, They are ¢ 
first instalment of about SX) toms comtracted for by the 
company to be delivered at Montreal during the present 
season. These rails are to be laid dows between Coaticook 
and Toronta, The whole of the company's main line is to be 
steel ruiled by degrees. 


Srarvux ov Paoresion Monse.—A statue of Professor Morse 
in the Central Park at New York has been formally unveiled. 
The statue is placed om tho Fifth-svenwe drive and is of 


bronae, hervic size, Tho dress is modern, sarmounted hy a | jg 


Ete et fal a hie cere depth represen 2 
y the il im w is a telegraphic re it~ 
ing the firet sent zs submarine cable. other band 
one wpoe « sinal) telegraphic instrament which etands upon 
8 columns. 


— 


Tae Gavax Question 1x THE Untrep States.—Some of 


cling marrow gauge an in- 
@uential Now York HA suggests that the two new 
Parife linea should be carried out on  3f, gauge, The 
journal asks; * Why should not thea two occenpanios sare 
from 50,000,000 to 80,000,000 dollars by adopting « gauge 
which hes been deliberately acer as that on which 
10,000 miles of railroad are to be built in India?" 
not add that 3 ft. is not the Indian gauge. 


ve newd 


segaive with a guitable ono. | 


that ion of the 
pee. Combi (Eee 


uare feet, from Sixty-firet-street, N. H, | j 


PEAT FUEL. 


circumstances, 
who would prosecute 

veoture to give a littl 
years sow last past, in which I hare 
attention to the matter in all its stages, 


, a8 do, from some of the views ¢: b 
Dikering. Tete os om, tek 


this in the best manner, and at the 
question involved in the recent discus- 
tion in your columas, and which for years has been repeatedly 
raised. It is by no means s novel ome, for questions of 
iznilar character are eare to arise whenever we attempt to 
utilise any of the crude materials in whieh the world makes 
t 


For hundreds of years peat has beea used as an article of 
fuel (we read of it cil wey as the twolfth centary), 


How to accompli 
least expense, is 


seal 
HH H 


ml to forests and coalfieids. on . 
o ise, therefore, a) to a legitimate busi- 
nase charactor, with large intents ft take. What woster, 


gently informed ui! SS ee ak mer er oe 
are by their own 0! ‘ations on the merits of the fuel whi 
it is now found pr lo te prodwee. 


yae 


ment or devices for manufacturing the fuel, but a kind of 
baa be tu 


and if generally understood can hardly ful 
vapid aud widely extended prosecution of the enterprise asa 
legitimate business, and in such manner aa to have an im- 


portant bearing upon the great question of cheap fuel for the 


Pow, theories will not avail to give the desired results, 
wiring practical attestion, and cannot 


posed table matter, general 
gt meelst location ‘whan the quowd canals 


It 
be 


may also ai, booms decomposed, mingle with the mass, 
and give place to other and successive growths. Tho deposit 
so accumulated is evidently as pare vegetable matter as the 
wood im the trunk of n tree, impaired only by the fine dust 
which may have floated in the air, and settled down upon 
and mi with it, or the particles of earthy matter which 
may hare been washed or blown into it from adjoining lands. 

ho process of decomposition is sinply the castles sings 
of carbonising or eharring, which is progressing — ut 
just ae surely us though it were placed in the fire, 90 that in 
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we have as a result, a deposit of pure woody matter in| made to produce the fisel in an improved condition, and asa 
4m improved condition for fuel, inasmach as charcoal is} merchantable article, and notwiths! ie there hare been | esets. It a large amount of power to operate 
euperies > weed. many absolute failures, there has heen alsoa good degree of | it, while the quantity of material trented is very small, and 
dleck, brown, o¢ grey mass, mud-like and unattractive | auccess. A great deal of good fuel bas boon produced and has 


be ite ayy » the Fixitor to & bog is woot to ap; h it | met with marked favour wherever it has bees introdweed, in 
eauth with foot and hand, perhaps poke it with # etick, | many cases from parties largely engaged in manufacturing | columns, and 
a it , and, inwardly at least, pronounce it am un-| and tranaportation, and representing the heaviest fuel com- 
chan thing. But stop a moment, cut a spedefal, take it in| suming interests in tho country. The demand for it is 
your itopen. There are the perfect forms | widely, earnestly, and in some Ses importunately ex~- 
of leaves, rushes, twigs, &c., precisely as they were laid there | pressed. As yet, the quantity produced is limited, but some 
years, per! » ago. Press them and they vanish,| works are being ¢ | Dew ones Are in process of con- 
almost at the touch, into a soft, cheese-like, unctuous masa, | struction, many others are proposed or alrendy pro- 
in common with the mosses which apparent] constitute tho | jected. 
greater and mboat thesoughis deeompoged portion of the| It is n noticeable fact that wherever peat fuel hes been 
material. Close your hand, and it; if was stained por- | manufactured with any good degree of success a8 rogards 
a ot’ with dire er earthy eubstance, but with the quality, it has been by methods which have to « greater or 
slight Mago al vague matter, I¢ is elearty, then, | Jeet extent developed the priselples which I have endeavoured 


soane pests, under sone ciren 


practicable to express « portion of the water, but as ag 


thing evaporation has been mainly relied upon 


is to 
applied it water, for | frct ot ie disintegration while burning, It was, 
matiher of shove ove capbte of eoutpsnecion, but ii meant tnbe moreover, juced only at a coet which was unremunera- 
effect “ 
elastic. 


is| All of theee methods which involre pugging, rolling, 
heoniia ra ae And aticring, tend in “the fret bry 
a 


it and tubes referred to, and of course dis 


of moisture. Zot Sy then, ad 66. 2 vee inerensed | charge the air is seme sseenenn, Dut 20 mene pnagieg wel 


demsity is acquired, wil 


the subse- 


ten to thirty per cest. or more ot he ves, snd draw out, | while undergoing the process of stirring im # temi-liquid 


ueing from 
morchantable 





Teeat | all poate ap to the same standard, for thoy differ in charac- 


this warely | teristics and value ns mach as do woods and coals. 


it commands 5 dols. per ton at the works, with cost | cent. of the weight of it in its dry condition, though it i 
of transportation added. ugh competition and large | possible that fay adhd it will reach as igh an rwe er 


contracts may in time materially 


three per cent. 


ly reduce the as 
uedoubtedly will, the roal value of the fuel and the eat It is hardly appreciable either in substance or strength, 
favour which it meets from all consumoers, must ever insure _— oo : iom bas been had cancerning it, and doubt- 
in tho est 7 


for it a handsome profit to producers. 


smation of some, not practically familiar with 


My own expert leads mo to feel that there is so geod | the subject, who hate been invited to contribute to speeula- 


ve ¢ itsmense deposits of peat should mot sow | tions where this tastter was made 


pear of great im- 


outhey and more of profit be worked as extensively janee, it has had a theoretical weight oad strength whieh 


as coal-fiebds. 


actual practice we fail to discover, 


Of the rariows processes anil appliances of English, Fronch,| It is barely possible that in the te these fine soft 

and German origin, alluded to by your correspondents, | Gree may afford a very little ad irotal strength to the 
with a number of others from the same countries, | tanufactared fucl, after the masner of bair in mortar, but it 

I bave hail opportunities for extended and relinble informa- | must, at best, be trifing. 

tion. Several have and still do produce good fuel, which) The machinery invented by Mr. Buckland, exhibited by 


will probably be quite satisfac um 
| is mre ny adh that fromm tho 


i parte 
practicable for successful results, and large sums of monoy | the flires of the mosses, grasses, and rashes, cf which the | 
expended, 


til im the am 
same erwd: 


me regions | Mr. Brenton, and referred to by one of your corre- 


li j@ material n | spomdents, was clnimed to be expecially adapted for remor- 
ter article can be eced at the same or less ovet. In ing this Gheo, but while it did erparate und eacludes to sumse 
other cases largo works have been projected om plans, iin- | extent, the umdecomposed sticks and roots, it did not # 


ree in pecumiary lows, and as a natural com- | peat is principally composed, but it did crush, eomuminute, 
sequence giring rise to more ot joss of projedice against the | and mingle thems with the true pent in such manner as to 


enterprise in any form. 


In this coun t has born used as an article of fuel in the inventor himaelf, were delwd: 
some section So, ahah toumn these surtest settlement ; gene Seopa is his rooeats en cht es 
in its crude condition as cut from the bog and dined 
best bet very rudely and imperfectly manufactured. 


Fender thes aleacet imperceptible, and bemre, probably some, 
idea thar 


rally | siccess in this respect was obtainel—though of little or no 
, or at| real consequence it it had born. The machine prepares the 
During | material in excellent comdition, as far we it goes, though I do 


the lest ten years, however, numcrous attempts have been | not learn that any provision whatever is mare for qiving it 
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1 form, or for handling or removing it, and it is therefore quite 





it, 

in saying that it is for these serernl rensons practically 
fhibese st onl: +t the opinion already expressed in your 

y beleve goonaity scknowioiged. ” 

The views I have ——— concerning the Buckland ma- 
chines, are the result of personal observations on ome of them 
(probably the only one ever browght ¢ this country), which 
for eereral weeks was had for trial and experiment at Les- 
ington, where my own operations Lave been coedueted for 
several seasome part, 

I had designed to allude to seroral other matters men- 
tloned by your qormeeponientt, but fear I have already tres- 
passed quite too much upon your space, and must therefore 
refrain. 

Sines writing the above, I haré your issue of the 19h May, 
‘containing another communication upon this subject, anid 
‘while it is with the utznost unwillingness that T toweh upon 


ed | anything which may be considered of a personal character, 


it is but the of fairness to way that, while the prime 
object of that letter appears to be to justify the writer of it 
in a former misyuctation and a far-fetched inference, his 
subsequent quotations give evidence of persistency m the 
samme iniling; for ome is plainty garbled, another is eredited 
_ wrosg author, and a third, given without name, is 


inaccurate. . 

These matters aro so plainly visible that any attempt ot 
explanation would only “make a bad matter worer.” 

Wis allusion to my own process and machinery is entirely 
incorrect, and could mot have been written by any pereom at 
all familiar with them. 

‘The principles involved im the process are the same to which 
T have made allusion, while the mechanical appliances, sieuple 
but effectual, are carried to a degree of periection excemdiag 
anything of which I nea informed for similar purposes, and 
which hare won the highest commendations from numerous 
parties of engineering amd muchanical ability, whom few 
would bo #o rash as to dispute, mack Jess to deny, without 
similar opportusities for examimation. The manufactured 
product of the mills speaks for itsclf, and I am perfectly com- 
tent that thelr reputation rest on their merits alone, without 
fear or favour. 

L have no word of di gement for any who will make 





of development and experience. 
The Canailian machinery, invented by Mr. Hedges, of 


Tt does not wash out the flee, neather doce the inventor 
claims aswthing of the kind, but he does state that it" remores 
all sticks acd roots, and, eventually destroying the Bre, re- 
duces the peat to a hormegencous mass of sedt pulp.” &e- 
These facts your correspondent had before his in the saxo 
volame {roan which all his quotations above referred to worn 
taken, which wes nove other than my own work, entitled 
* Factd about Peat.” 
The peat-fuel enterprise cam well afford to rest its claims 
, © publie favour solely upon ite merits, and those on whoa, 


ly | im the ordinary course of business, it may devolve to iny these 


before the people may be perfectly content with the simple 
and Unexaggerated statement of facts. 

| As) the characteristics of peat, asl the beat methods of 
treatment, it is hardly safe tke any ome to makw positire 
statements copcerning thea who has not himself worked in 
the bog, at the mull, and with the fucl, for, mud-like and un- 
attractive asthe black mass appears, it holds, nevertheless, 
many @ little seeret whieh confouncs the speculations of 
theorista, and is ever ready to open up curiosities which can 
bardly fail to interest imstract am inquiring mind, and 
thadow — pomp Pirecloped bot ob claim to an im- 
perttant place among the undeve! ut shundant resourecs 
whieh a ifwl Hrevidence has laid tn store to meet the 
ever-increasing wants of man. 

I mail to you a littl week entitled,“ Peat Fuel; How 
to make it, and bow to use it,” which may be of interess 
im connexion, and I enclose with thie o small sample of 
peat manufactured by the “Canada” machinery, which, 
although good, shows the fibre no¢ omly not “ washed" out, 
but almost undisturbed ; also small eamples of fuel manu- 
factured in Massachusetts, Connecticut, Dlinvis, amd Wis. 
¢onsin, in mills of my on construction, the three former 
from very fibrous peats, the bro being still retained, ret 
hardly discursible; while the latter contaigs consideracle 
wood. Some amall alr colle are still traceable in all of them, 
but all are dense and hard, and, as you will observe, present 
4 fracture alesost Like stone. 

Craving your indulgence for the length of this letter, selely 
im viow ot the importance of the subject in its relations to 4 
great variety of interests, and to none more than to those to 
whieh your columns are mainly devoted, 

1am, yours very ee. 
T. HL. Learrrr. 


Bostom, Mass, U.S.A, June, 1871, 
7 T=. SSS 


eure or Ls nana pastalah moans the Northorn 
of Prence Railway was, of course, tly affected ty 
the war, it has po Ase) to pases Ayn er Fr with « 
dividend for 1870 at the rate of 10 per cent. per annum. 
_ For 1889, however, the dividend was at the rate of rod ned 
ed perannum. The met profits derived from working last 








year upon the company's old network lines were 1,490,2417., 
showing a decline of 521,481, as compared with 1869. 
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THE MONT CENIS TUNNEL* 
Gexenat Descrirrios or THE Worksitors AND 
Water Sure.y.t 


molles and the village of that name, bein, 
slight and regular Incline, was chosen as t 
for the 
shops, 


on a 
site 


n@ buildings fer t 


fand contain a club. 
|store shed, washing house, and infirmary, and not 


rineipal —T, including the repalr terior af the tunnel as the work 
ré air compressors, the | this waa found to be attended with great incon- 
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Behind it are the wooden 





far off are small gas works, and a gasholder stand- 


ing within a close circular shed. Thess works, 
The ground lying between the torrent of Roche. | 


which now only supply gus for lighting up different 

rts of the yard, were at firet intended to make 
the gas with which it was proposed to light the in- 
ceeded ; but 


dwelling-houses for the engineer, clerka, workmen, | yonjonce, for when blasts were made, the expansion 


&e, In order to secure good 
tween these large workshops and the bead of the 
tunnel, a road waa built along the side of the 
Rochemolles torrent 6440 ft, in length. In 
front of the head af the tannel, on the top of an 
embankment, moutly composed of rock excavated 
from the workings, smaller shops were established 
for those purpodes which more closely appertained 
to the actual work of excavation, such a4 sheds for 


mortar mille, carpenters’ shope, and repair shops, | 


for making ssl] alterations, and for doing genern] 
jobs to the boring machines, mniths forges, &e- 

At the commencement of the excavation, brick 
yarda were also established, bat they were after- 
wards abandoned, the bricks being provided by 
contract, and traneported from Qulx, where they 
were manufactured. 

On tho road lemling to these secondary shops, 
and at eome distance from any habitation, was 
located the chief powder magazine, which con- 


tained wually more than 25,000 Ib. of powder, ! 


and from which, for the aake of aafety, the necea- 
sary supplies for twoor three days were periodi 
cally removed, and placed under a shed not very 
far from the opening ef the tunnel, near the shops 
where the miving cartridges were fabricated. The 
number of workmen employed in there establish- 
mente varied «a good deal, the numbers being 
greater or leas, according to the speed with whieh 
the exeavation proceeded. Bat the average num- 
ber engaged in the shopa and in the tannel was 
1500, besides $00 more employed in getting stone 
from the adjacent quarrics, and some 200 brick- 
layers employed by private contractors, so that ba 
all the number of men employed in and about the 
worka at the [talinn exc was about 2000, not in- 
elusive of those engaged upon traneport. 

‘The workmen within the tunnel worked in eight« 
hour ehifts, and thus three tines in every 24 hours, 
that ia to aay at midnight, at § a.m., and at £ p.m, 
they were changed; those on the contrary working 
at the headings had ne fixed hours, only chanjring 
when each set of men had finished their task of 
longer or shorter duration, according to the ditli- 
culties encountered: the workwen in the shop made 
on the average 1) hours’ work daily. 

The water used for driving the different machines 
was brought from the torrent of Meleget, near the 
village of Les Armand, along o fine aqueduct in eut 
stone, and thence throngh a ayatem of sloices, it 

seed into the channel, conveying it to the shop. 

‘his channel is built in brickwork, and averages 
Sift, llin, in breadth, having a capacity of a cube 
motre per mutre of length ; it ia covered in some 
places with « brick arch, in others with stone dage ; 
for some distance it skirte the torrent, then turns, 
and follows the side of the mountains, underneath 
various torventa, until it crosses the Merdoune, by 
means of an aqueduct, after a course of nearly two 
tailes, ‘The waters of the Meleget, after heavy rain 
and thawa, are sometimes very muddy, and fall of 
aticks and leaves, ssuail roots, straw, and other 
débria, that would iuterfore with the action of the 
compressors first employed; in order to prevent any 
serious inconvenience a lange settling reservoir was 
made near Bardonniche, and about two-thirds of 
the distane: from the commencement of the comiuit, 
The water rushing into this reservoir with a great 
rapidity, attained by the fall of the chanwel, spread 
itaclf, losing ite velocity instantly, depositing at the 
bottom the anbstance of the greatest specific gravity, 
whilat the lighter ones, floating onwards, were 
stopped at the outfall of the reservoirs by movable 
gratings, 

Tuy Vacwrs Brivpixce anp Titkan Uses, 

Onentering the principal yard of the Bardonueche 
rou, ove seca on the night band a plain baikding 
containing the offices. Near this is the mouth of the 
tunsel, whieh is made ta counect the great tannel 
with the Dussoleno-Hardonntche line. ‘The length 
of thie connecting tunnel ia 820 ft. Opposite the 
offers stand the dwelling-houaes of the employés, 


® Seo Esotsexutxa, vol. X, Bp Hy, a7, #21, 420. 
¢ Seo report of M. Examanus! 





commanication be-| of theair extinguished the gas, and the workmen very 


often found themselves in perfect darkness, which 
besides causing confusion and lows of time, per- 
| mitted the free eseape of gas which further vitiated 
| ibe air, impure alrenly from the explosion of the 
powder, and the exhalation» of the workmen. 
| Along the banks of the torrent of Rochemolles 
jave the dwelling-housee of the workmen, which are 
| protected against floods by an erobankment formed 
with the rock excavated from the tunnel. The un- 
married men had one room awarded to four, the 
marted men lived in separate houses, and each 
having a room, In the centre of the yard, is 
spacions court, round which are ranged, the re- 
ir shops, the compreaaor buildings, and a school 
feuve for the workmen's children, and containing 
the apartmenta of the masters and mistresses, and 
& provision store, Opposite this building are two 
large reservoirs for compressed air, the usc of which 
will be explained hereafter. 

The shopa for repairing the baring tools, and 
lother machinery, contain every necessary for the 
purpose, such as lathes, planing machines, drilling 
‘ machines, shaping machines, &e., besides the smiths’ 
forges and air-driven hammers, ‘The whole of 
the machinery with this last exception ia driven by 
a 12-horse power wheel, A shop thoroughly well 
suited for these repairs was absolutely necessary in 
order that the constantly recurring alterations and 
repnirs required by the perforators, should be done 
without aoy delay, ‘The rapid deatruction of their 
toola was due principally to the injurious action of 
the quartz dust, cut away by them, but also by the 
violont shocks which they constantly received when 
at work, 

Near the repair shops. and occupying one side of 
ithe court-yard, are the compressor houses, ‘The 
‘cue firat completed, containing the water column 

nerve. phan ig a large covered building, with large 

i windows, and enclosing ten of these important ma- 
| chines, which, however, were, after a short trial, 
abandoned, Nevertheless, they are worthy of 
| deneription, for they first led to the idea of me- 
j chanical perforation, which has been attended with 
jso abundant a saceees, As regards thee compres- 
| sora, we Inues note that the different heights, here. 
_after mentioned, refer w a horizontal plane, which 
we will call the efluent level, becanse it contains 
that height at which the water standa in the com- 
pression chamber when it is full of the air, that is 
to receive the descending stroke of the compres- 
sing column, 

If we suppose the spectator standing on this 
plaue, opposite to the compressor buildings on the 
(Tight and left, he will wee before him ten compres- 
gors, all of equal dimensions, and divided inte two 
groups of five each ; between the two groups are 
two motors, actuated by the compressed air, ench 
of which works a herlzontal rod, opening and 
closing at regulnr intervals the eapply and exhaust 
valves of the compressors, We may call this the 

rinapal valve motion. Each group of compressors 

is independent of the other, aul has its motor and 
principal valve motion, but by a very simple ar- 
rangement both groups may he worked together, 
while, if when they are at work it happens that 
some of then may hecuwme impatred, they may be 
isolated without interfering with the rest. 

For the special elaes of work to which they were 
adapted these precautions were alsolately neces: 
sary, 20 that under any circumstances a suthedent 
quantity of air may be secored fo order to prevent 
any stoppage in the boring operations In front of 
each of the compressirs there ig placed an iron re- 
eelver with spherical cods, into which the com. 
presed air ia delivers! at every atroke of the same 
ecolwmn’ of water that fects the compression, 
These receivers are made abandantly strong, 
They are ali placed in communication with each 
other bry means of a Pipe, so that they all operate 
together, if desired, but may be divided into 
groupe of any number, ag may be expedient. By 
this arrangement the amount of power can be 
regulated, and repairs effected without causing any 
delay, The contents of each of the recebvers in 600 
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cubic feet, and in order to ascertain exactly the 
quautity of air produced or consumed, each re- 
ceiver was tested by fixed quantities of water being 
poured in, and the heights of the corresponding levela 
were marked on a ecale outside; in thie way the 
graduations to 3,5 eubie feet were fixed. At 43 ft, 
din, above the effox level is the great reservoir, 
in which the compressing columns unite, These 
B5 ft. Sin. mark the height or stroke of the column 
of compression 60 aon as it heging to come inte 
action, Inside the reservoir the columns are made 
with a funnel-shaped top, eo ag to avoid the effeete 
of the contraction of the water in its flow, and 
each is provided with a cover, so that the water 
can be excluded, and the corresponding compressor 
emptied, aud sulunitted to repairs when nk, 
The water is led into the reaervoir by large iron 
mains, which lead it from the conduit 65 ft, 7 in. 
above. ‘These mains are, of course, fitted with all 
the neowwsary valves, sbuleces, &e., for keeplog the 
water ander control, Ata point still wore elevated 
lé4ft. above the plane of efflux, on the hill 
side, in the regulating reeervoir, having a capacity 
equal to upwards of 14,0) cubic feet, built in 
brickwork, and roofed over, the covering being 
supported on pillars, and carth being placed above 
for a depth of $ft. Sin. to protect the water from 
the action of frost, From thia reservoir two iron 
pipes are taken, cach communicating with one of 
the two groups of receivers before mentioned, both 
groups being connected to the pipe that draws 
water from the regulating reservoir, and the 
colunma of water contained tn these pipes for their 
height of L6dft, maintain alioost invariably the 
preswure of air on the receivers, Aw regards the 
regulating eolumm the receivers are put in action 
by ‘means of appropriate valves, together or 
separately, so that in this detail also they work 
a = or separately, as may be desired, 

t was soon found, however, that these compree- 
sora became damaged by the viclent shocks the 
valve had to resist, when they were suddenly cloaed, 
and hence their wae bos beon abandoned, the simple 
machines known aa the “+ water-spout” compressora, 
were found to be more reliable, so that all the com. 
pressed air hug been produced by these machines, 
The water-apout compreasera af work in the yard, 
are actuated by seven water wheels; the quantity 
of water uscd is small, only 35.517 eubie feet per 
sewond, but it has a considerable fall of 144 ft, 
The wheels were placed one below the other, so 
that. the waste canal of one forms the supply canal 
of the other, aod thus all the full was utilised by 
giving 10 ft. & in. of fall weach wheel, The wheels 
are placed in aeparate buildings; the three lower 
ones are arranged back to back, A desorption of 
one will enifice for all, An iron wheel, 19 ft, Sin, in 
diameter and 16 ft. 4 in. wide, givea motion from the 
shaft on which it is mounted to two heavy connect- 
ing roda, actuating two pistons, On each side of 
the wheel, stand maatel together two large cast- 
iron cylinders, vertical, but turned round at right 
anglea at the floor level so as to form horizontal 
eylindera in which the pistons before mentioned 
work slowly, their alternate motion being conmmunt- 
cated to a water eohtinn whieh naing and falling 
alternately in the vertical part of the cylinders, 
compresses the air which ix admitted, into, and 
forced from the cylinder by means of a ect of ordi. 
nary inlet and outlet valves, 

An iron aisirease lends to a gallery from which 
the upper part of the machinery way be examined, 
Everything works with the utmost precision, the 
motion ia perfectly regular and free from shock, so 
that these machines work constantly for ycars with- 
out requiring repairs, ‘The compressed air la passed 
inte the receivers before mentioned, by a collecting 
pipe communicating with all the compressors, Up 
to Laid these receivers were the ouly reservoirs for 
the compressed air, but they were insulticient for 
the quantity required, especially when any short 
delay took place in maintaining the supply. It 
became necewary, therefore, to construct other re- 
servoira, and two wrought-iron receirers, 166 ft, 
long and 6ft. Gin. diameter, were made, and now 
stam! under the school hone and provision etore. 

When these were made, the regulating reservoir 
became insufficient, and therefore it would hare 
been necessary to construct a much larger one ; but 
this great expenke wae avoided by regulating the 
preaanre in the following manner: ‘The consumption 
of the compreased air, or the working of the per- 
forators was intermittent ; during the time of work 
the conswoption was equal to the quantity roduced, 
buat in the thne of stoppages, the air passed frou the 
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SUBMARINE OPERATIONS AT HELLGATE, NEW 





compressors into the reservoir, and increased the 
preasure in them; when this reached six atmo- 
ss. a safety valve in the main, that carried the 

along the tunnel, opened, and the air that escaped 
through it was carri ri a tube to ventilate the 
farthest headings, and thin was a very necesaa 
precaution, because, when the mines were exploded, 
the dense emoke caused by the combustion of the 
powder rendered the workings untenable. So soon 
as the boring machines were put into work again, 
the pressure of course fell, and the safety valve 
closed. In this manner the pressure was regulated 
well, and with economy. 

‘The large main that conducted the compressed 
alr to the extreme limita of the heading, was laid 
along the road, resting on brick pillars, for a length 
of 6400 ft., to the opening of the tunnel, This 
main was exposed to all the inclemency of the 
climate of Bardonntche, and to variations of tem- 
peratare ranging from 15° of frost to 104° in the 
sun. But these violent extremea had no serious 





effect upon it, although — winter a part of the 
main was alwaye covered with anow. The tube 
is 7.84in. inside diameter, it is .39 in, thick, and 
is made in lengths of 6 to 8 ft, These were cast 
with special care, and the joints are made good with 
compreased gutta-percha, 

We may now say a few words about the — at 
= ——— of the beeps Here Pas Rar ee 
lorges for ir sharpening the boring tools, 
the blast being obtained from a fan worked by 
10-horse ee There are also wor! 
to repair the important damages sustained b 
the drills, and which saved the trouble of their 
being removed to the main shops already deseribed, 
Here, also, is a dwelling-houne for the mechanics, 
Further on is an er small ae ga 
tower, marking the line which passes the 
centre of the tunnel, in the centre of which, and 
stamling on a foundation, is a thoodolite. 
At the entrance of the yard is the clerk's house, 
with the offices, and provision stores, general stores, 
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stables, &c. A long shed serves for the carpenters’ 
shops and wagon shelters. 

¢ mortar mills are also hore, and near them a 
small machine for making clay tampe for the blasts; 
the clay is forced through orifices of the desired 
size, and is cut off into Jen, with wires, and 
dried. A large ventilator placed over the tunnel 
entrance drew through a wooden conduit, fixed to 
the roof of the excavation, the external air replac- 
ing itas it was exhausted, ‘This fan was driven by 
the same wheel that actuated the forge fan; it 
moved in a horizontal plane, was 19 ft. § in. in din- 
meter, and was enc} within a covered shed, 


Originally the draught was — by heated 
air from conto gd shaft, and though this arrange- 
ment ang when the borings reached no 


great depth, it became of course entirely inefficient 
as the work advanced, 


Francis Kossvtu, C.E,, 
Royal Commissioner for Railways in Italy. 
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12-HORSE ROAD STEAMER FOR THE TURKISH GOVERNMENT. 
CONSTRUCTED BY MR. CHARLES BURRELL, ENGINEER, THETFORD. 
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SUBMARINE BLASTING. 


Fou tions have been steadily pursued in 
the harbour of New Work, to rtove the vankes rocks which 


one of 
been worked for more than two years, and various 
have been tried in vain to remove it. At Inst, » 
similar to thet carried owt in San Francisco harbour with 
the Blossom Bock has been adopted, and regular headin, 
being driven with the aventaal purpose of moving 
tase bollly by 8 © are indebted to our 
eon! 


to be penetrated 
aril, The work now in 
contemplates the removal of tho whole of the point or 
reef which now obstructs pavigation, leaving a channel of 
ample depth for the voasels with a ¥ shore of 
rock on the land side. To effect this object, a vertical shaft 
has been sunk within a coffer-dam, one shaft 
nding to a portion of the progensd. shore line. From 
this shaft ie teas bean ge 69.0 in the adjoining 
skoted, and which hare been driven of various lengths from 
4 Mf. to 80 ft; the first and tenth hendings following 
pone ee The headings are to be crossed by 
qralleries, and the plers left standing are to be — 
chambers, having @ nt plan of the form oi 
In these chambers the final charges will be placed and fired, 
when it is expected the entire mass of rock, left standing 
after the cuttings, will te broken in pieces of such a sizo 
thet they can casily be = and —. a canta 
incipal portion, in fact, ically whole of ¢ 
work, Teint ales by Cornish B rovoy ixn) for tho 
pose, and with hand drills, The en) on the opposite 
gives an idea of the way in which the works are carried 
out, and of Severance and Holt’s drills oe in boring- 
i ith during the 


of the work, arisi 
The mothods en) for closing 
interest to the reader, When the fisvure is vertical, holes 
are drilled along each side of it, at a little distance from 
its margin. The holes are charged with slow powder, which 
ie simultaneously discharged by an electric battery, the effect 
being to close the erack. When a horizontal fiewure in the 
wall of a heading it met with, oak wedges are driven into 
the seama of the etrata underlying it, which close it. Other 





(For Description, see Page 41.) 


means of oxkum and coment. What 
from small crevices is drained into a well 


The dingrams show the shaft and the headings radiating 
thesehiom, together with the concentric gallriss, nad’ the 
T-shaped chambers, which will ultimately be cut in all the 
piers. The tunnel headings average 20 ft. a by 13 
in width, The eonceatric Er a 16 f. in height 
by 10. in width, ‘The shaft is 105 ft. in Jeagths by 105 ft. 
iS width, and la sunk to a depth of 92 ft. below mean low~ 
water mark. The engineer in charge of the work is Mr. 

.C, Reitheimer, a gentleman of great experience in sub- 


fiwaar. 





THE WOLVERHAMPTON SHOW. 


Stream Plovenmo Ewoues aso Coutivatine 
Macmireky, 
(Conctuded from page 24.) 

Cowrixuine our survey of Messrs. Joho Fowler and Co.'s 
exhibits, we have next to speak of a ditehing machine 
adapted for being worked by the steam cultivating tackle 
and capable of digging ditches 2 ft, deep, at the rate of 
about a mile per hour. The machine consists of a strong 
frame carried on four wheels, the two front wheels, which 
are smaller than the others, being provided with suitable 
steerage gear, while the two hind wheels are moented on a 
eranked axle provided with a segment by which it can be 
turned, the arramgement being similar to that adopted in 
the tueniey cultivator, iMustrated by us Last week. A 


| sheave is fixed at the froat end of the implement, and the 


latter i@ hauled by passing the wire rope from the engine 
round this sheave and leading it back to the engine to ome 
of the bind wheels of which it is secured. By this arrange- 
ment the engine bas a duuble purchase wpon the implement. 
‘The sheave just mentioned can communicate ita motion, by 
means of a Clutch, to a small whoding drum to which there 
is attached « chain passing over the segment on the bind 
axle, the arrangement being such that when this chain Is 
woand up om the dram, the hind axle is turned, and by 





tending to depress the hind wheels lifts the cutting parts of 
tho machine clear of the ground. The ditch-cutting pertion 
ef the implement consists of n scoop reeembling s pair of 
large right-hand and left-hand ploughs bolted back to 
hack, this scoop being carried beneath the frame by three 
| very strong coltera. When the implement is at work the 
sides avd bottom of the ditch are eat by the two outside 
coltersand the share between them, while the mass of ground 
is split in two by the central colter and rises slowly to the 
sarface, being placed at some distance at the two asides of 
the ditch. On reaching the end of ita course the cutting 
part of the machine is raised clear of the ground in the 
manner already explained, and the implement can then be 
drawn back to make a fresh cat. 

Another im t at Messrs, Fowler's stand, which, 
although not exactly new, i# yet worth noticing here, 
is the balance subscil ploagh for which the firm wero 
awarded a prize, In this plough, which did tome capital 
work at Barnhurst, the frame carries oo cach side a 
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pair of ordinary ploughs having Kent breasts which may 
be set at eny depth from 6 im. to 12 im. Besides thear, 
there are also mounted ow each Balt of the frama a couple 
of deep cultivator tines arranged so that one of them (that 
which leads) follows the furrow wheel ranaing in an ordi- 
nary plough furrow made by the last plough during the 
preceding jeurery, this farrow being thas broken up to 
any depth required, Next after this tise comes one of 
the ploughs slready menticoed, thie plough making s new 
furrow which is breken up by the secomd tise; while, 
finally, thore comes the second plough which leaves a clear 
furrow which ia traversed by the steering wheel during 
the succeeding journey of the implemest. The depths of 
the plowghs and tines being aitjwatable separately a thorongh 
subeciling may be effected at the same tine as eedinary 
surface ploughing. 

Besides the exhibita wo have specially noticed, Messe 
Fowler showed an Immenee collection of implements avd 
tackle, such as balance ploughs amd cultivators, trenching 
plonghe, terning harrows baving frames capable of being 
fitted with ridging bodies, ordinary harrows, steam redlers, 
water carts, uate forrew ploughs, Ke, sore of these ex- 
hibits being of the well-known patterns made by the fle, 
while many others incladel more or less important im- 
provements ia the detailsef construction. Altogether this 
aol of axbiblts formed the finest collection of steam culti- 
vating machinery ever braaght together at any show, and 
one thoroughly worthy of the Steam Plough Works - In 
aldition to the stesm cattirstiog apparatus, we aleo noticed 
at Messrs, Fowler's stand, a thrvo-wheeled wagen titted 
with a stocrage gear and draught har similar to thoos weed 
on the turning cultivators, this wagon being specially in- 
tended for collecting the cat cane om Jarge suger planta- 
thons wach as thease in Egypt. One of the great objee- 
tions t¢ the introduction of steam cultivation on a large 
seale is the necessity of providing mrana for the remoral 
of heavy cropa during harvest time from steam cultivated 
Golds, Crops, such as beetromt, or, especially euger-cane, 
require for « short period, at present, all the animal power 
of an estate, and it is generally difficult to see how horses, 
eattle, ar camels, which otherwise would be superseded by 
the intreduction of steam caltsre, coald be dispensed with. 
This highly important probbem is dewalt with in « patent, 
Intely taken by Mr. Greig, of Mewre J. Fowler and Co's, 
aol Gest brought before the public at the Wolverhampton | 
Show, As his Mea is expecially adopted for the require-- 
menis of sugar estates wnder steam cultivation, wo shall | 
give a short description of its applicathon under thera apecial 
circunastances, Generally, sager fields are cut ap by ilitches 
end cross ditches tosnch an extant, that it is almost impoe- 
sities to mows 4 heavy wagon over the land, aad the direct 
application of traction engines would be eat of the question. 
At the same time St would ke practically |mpossible to 
handle the sugar-cane twice of three titnes in ite transit from 
the fleld to the mill without great inconveslonce and Jn, 
It ts now proposed by Mr. Greig to constrnct a great number 
of wagons, cach able to carry B- or 4 tons of cana, on three 
ot four wheels of which the front wheels are sceratile, 
One of these wagons wae, aa we have tated, exhibited 
at Wolverhampton, its steering gear belug similar in 
comtraction to the well-koown front wheel of Fowles 
and Co.'s torning caltivater. The wagon rests on « turn- 
table, which ls carried by the fromt wheel, the draft stint 
being placed tebind this tarntable, so aa to give to the 
Heering wheel a leverage over the pull, which it weald 
otherwise mot peesees, Four or more ef thee wagons are 
attached te each other and broughs to the fel by small 
tracthom engines. Thess merer Wave the roads which dlvide 
the sugar fields, and form as a rule the headlands fer the 
ploughing engines during the time of ploughing, At the 
two opposite ends of the tield which ks being cot, two ordl- 
nary ploughing eugines are Plaved, their ropes being con- 
nected by a shackle, to which « spare chain is Gxed. The 
wagons are aitactid to this chain and hauled ovor the field 
from coe engine to the other, being ttrered along the uncut 
edge of the sugar cane, and loaded at the name time, Thus 
the train aerices full at the other end, and is taken away 
by the traction englint, which in the meautine has walked 
renud the ficld. Where large central sogar mills are med 
fcr several estates, agricalteral railways are generally em- 
ployed to connect the estate with the factory, In this case 
the sugat wagons worked by the traction etigine are pre- 
vided with a movable cradle, lite which the cane i¢ placed 
in tho field. This croile is lifted by o crane from the 
wagon anit placed on the railway track, ao that even in 
this case no further handling of the cune ls requiret, The 
sketch which we give om page 42 shoos the operation In 
the tield, and will scarcely require any fusthor explanation, 
Altogether this ts the meet practical mode of cullecting 
ent cane by steam power which we bare yet seem proposed, 
and we hope to hear shortly of its belng carried ont in 
practice, 

Messrs,J. and F. Howard of Bedford, brought twonorelties 
to Wolverhampton ie the shape of a pair of sieam ploughing 
engines fiited with their peteat safety teller, These engines, 
hhowerer, never ewtered Into the competition as—as we have 
already recorded—ther got Into didiculties and partially 
stripped their geeriog on the feet day of their appearance 
at Barnhurst. 
abenut them ie that cach hal a boiler construct: 





ao the 


trated om page 155 of nur East volume, amt that this 
leiler was mounted townrda one end of a wrought tron 


Uniler these circumstances all we need sny | menta it would be frapomibde to aerertain exactly wi 
jp the aif of a dvoamoneter on the Ietters bat jads 


same plan ga tho marine boiler of the Fairy Dell, lus, from the ameaut of work done i proportion le Ue power | oan fh 
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frame, while om the same frame, bug be 
to the driver, was asramged the engine proper. The two 
winding drama wer arrange! in a vertical position by 
the skle of the engine, theiy axes rannlng trausvereely and 
eno dram being behind the other, The mpes from the 
drums were led out over gulde pulleys carriod by awivelling 





arms; bot thee pulleys appeared to us to be nench tov! 


anual and the wrme much too ligit for the dutios they wants! 
have to perform. 


former occasion the gearing was far tos lightly proportioned 
comsidering that the engines were workel with aleam 180 1b, 
per aqaare Inch, Messrs. Howard were also the exbibiturs 
of one of their crees-boiler dowkle dram engines already 
deseelbid in our pages, and of a wt of thei well-haows 
“roundabout” tackle with which they did seme good work. 
Amonget the implements for steam cultivation exbitited be 
this firm we noticed a combined ridging and subsoil plough 


—an implement forming ane ridge ut a time aed provided | 


whth a strong subsoil tloe for breaking up the ground be- 
twoen the ridgea—an improved corn-driill epeciaily designed 
for neo with steams ealtivating apparatus, and « heavy dag 
harrow titted with m mew arrangement for revulating the 
depth of workley Por each of these implementa Meare, 
Howard received a prive os we recorded last week. Mossra. 
Priest, Weelnuagh, avd Michell, of Kingston-on-Thames, 
also exhlideed a couvbleed drill for steam power, thle in- 
plement consimting of two drills combised im ome for drilling 
12 ft. wile by steam power, but capable also of being treed 
as two separate drills, cach 6 ft. wide. ant worked Ly borse 
power whee required to deill headlands, &e, 

The Ravensthorpe Enginecring Compeny, of Mirfield, 
exhibited gota of tackle ooserrected 0 Meeara, Fisken’s 
sysiem, of which we bave already spoken. According to 
these plane the cultivating ineplentest ia bacted back wards 
and forwards between a pair ef elf-moving anchor whod- 
laests which traverse the oppesite headlands aad which may 
bo taken to represent a palrof engines worklag om the 
tonbie engine system, There wind!scses are driven by a 
fast ronsing manilla rege Fin. ia diameter, which is 
led round the plot of Jand to be cultivated aad supported 
by grooved pulleys carried by womdem standants, Motion 
in communicated to this rey by Jesding it round a Y+groove 
formed in the fy-wheel of te engine, aid the proper lenaion 
ia maintained by « straining pulley roaud which the rope 
is passed, We shall give ia our neat momher ifastrations: 
of the dreails ef this tackle, which will perhaps explale its 
construction more clearly, Ino the velf-moving anchor 
wisllasera, the gear fer deriving tha windieg drum 











is distinct from that by which the windlass is pro- 
“ 


pelled forward, either gear being capatle of Leing shopped 
of started Imlepeadently ty means of friction chugches, the 
throwing inte or ont of gear being effected without stogpitgz 
the engime. 








the practice of allowing a wire rope to coil irrogelariy on a 
drum tends to destroy it rapidly; this, however, ie a detall 
which dare met affect the principle of the system The 
wintlasses we shoald state are flited with a very mest ax- 
rangement of eleering gearin which the motion is trans- 








mitted from the band wheel to the leading axle by a pale | 


of epicycloidal wheels 

The Ravensthorpe Enginecring Company shewed two 
eomplete sets of Mesers. Fisken's tackle at Wolverhampton 
—une sot being driven by & portable engine, amd the other 
by a very ucatleedesigned I-horse tractlon engine, com. 
atructed by Mears, Clayton and Shuttleworth, [ft was 
with this lust-montioned set of tackle that the compotitive 
teins were carried out, aud the excellent results recorded 
in car recent nambera attsined, aed it is of it that we 
intend more esperially to speak here, ‘The traetion engine 
had a pair of Tin. cylinders, with 12 in. étrvke, amd 
the effective diasseter of the Yogroove fy the flywheel be 








pressure per square inch on the pistons Topreseated a publ 
en the rope of 1b1hth, bess the amount nbsorbed in 
eogine fricten, Seme indicator diagrams is oar posession 
taken with engine ronsimy at about am average speed w 








o wean efective prevnm of about 4406, por square incl 5) 


and this presere—eappeclig there te Ie oo Jossce by 
trictlon—would give a strain om the rope of about 400 Ie. 
Makiog an allowance Cor engine tesistanees, the strain on 
the rope suder the circusastances which existed at Barn- 
hurst may probally be teken fairly et abowt4ewt, This 
i¢ a moderate struln for the rope used. and one under which 
tha latter might probably be cupleyed for a lengthened 
period, The spond of the rope wa ascurtaiaed on hasty 
occashone dering the trials hoth ty timing the epecd of the 
engine, and by noting (he time eoonpiell by a eplico in the 
rope ian inaking the complete cirenit of the aren uniter 
cultivation. Ascertaintd hy thew means tho sed of the 
“fying rope” waa found to vary betwoon 1000 med B50 ft, 
yer minete, the average apecd being abomt S200 [t. per 
minote, those givings with a strain of the rope ef 4 owt, a 
mean eilective power transmitted through the rege of 444 
horse power, What proportion of this power ix atmorked 





in thriving the rope abd whadlassa, &e,, and what prepare | 


thea ba actually transmitted tu the rope hawling the ouple 


snl 











deve! 4 by the engine, and it with 


| that 


eonppar bing 





ind Lhe apace deroterdt | 


The whole arrangement, in fact, wosone | 
suseeptitde of mach improvement, while as we stated on a« 


The wisllasses woukl, we think, be Lmpeoved > 
by the addition of @ simple arrangement of coiling yenr, as; 


og; 


about 40, fin. ; it followed that each pound of eflective | 


doue by engines working on the other systems, | 
i 


of tackle arranged ou Mears. Fisken’s plan is wery far 
from balmy oxeqsaloe. This view is, we wederstaw’, supported 
by iodiester diagrama taken from the engine «ben the 
tackle was raunleg * light’—that is, driving the winrdiasses 
bet eet hauling an implement=-but as we hare wet onr- 
seives had an opportunity of inspecting these diagrams, we 
cannot any mote about them here We candidly admit 
tat we ot ou tie ectertaioed but a very inditterest 
opinion of Messra Fiskex's aystom, lust che performance of 
their tackle at Wowerhampton bas much predisposed a+ in 
its favour, In eonmon with tangy ethers who witmessed 
| ite trial, we were much aurprised at the quickness with 
whieh it was arranged for work; atid it is only fair to 
; Messrs. Fieken that special attention stroukd he directed ra 
the facilities which the evetem affords for placlog the 
ehgioe im some convenient position where feel avd water 
eau reatily be conveyed to it. ‘The weak pedot ia ihe 
systemeand every ayatess has ite teak point —ie the high 
apd at which many of the parts are deiven, a sper which 
it is fearmt by some may give tiee to frequent breakdowna 
when the tackle is in the hands of ontinary farm labourers, 
There ix eno force in this ubjertion, no dowht ; tut we 
believe that any cidienlile which omy be likely te arise 
from this canse have bee very generally overrated, Those 
parts in which heating may must prokehly he expected to 
eecur are the bearings of the corner and tension pulleys, 
ani of the bigh peed partaof the windlasses, At present 
the conner and teusloa pulleys tiagd are about 20 in, in 
dlameter, amt they thus make about 640 rewolations per 
minute whee the ropa in pussing over them: bat this speed 
ean readily be reduced to cme half id foumd mee ry, by 
binsply increasing the diamuler ef the poallers | thowys 
ately, The spindles of these moraer pulleys run in bong 
sockels contakning the bearings, and charged with tallow, 
aod they appear, as far as can be jiedord fromm the trials at 
Harnhurst, te reqaire no special attention. The moving 
parts of each windlass have the advantage of heing directly 
under the eye of the man in charge, and with arlinary care 
aol gout workmanship, we ect no reson why troulle 
should arise from het bearings. It te troe that during ome 
of the triala at Harnhusat, a bearing of one of the windlaasra 
jMit get bot, and ultimately cansed a failure; but tdis 
:fadure can searcely be said to be due to the bet beeing 
alone, tut more to the fact that those is charce of the 
tucklo divided to continue the trial, and tlak a breakdown, 
rather than step aud take elective meacures for cowling 
the hearing. A similar failare might have arisen fran a 
het crimk-shate beariay in aw ordinary ploughing ongine, 
OF course, in really careless bamts the tackle sould stand a 
Sood chance of “coming to grief ;" bue it la very suspreit- 
| able to employ careless Bards with auy tackie, aod all neers 
ot steam-cultivating machlarry would do well to hear this 
fact in mind. Abteogather, we copsiler that Messrs Fishen’s 
tacky, thoroughly well merited the award made to it, and 
we chal? wateh ite farther practical development with in. 
terest, In conclusion, we should state that thers are no 
veclal Features in the implements ased by Memes, Fisker, 
resther balance ey turning implement of Mewrs. Fowler or 
j other makers being used as may he doanil desirable, 
Messrs, Amine and Barford, of Peterborough, extibited 9 
eet of “roundabout” tackle with Campain patent aclf 
; moving anchors, of which we have already spoken, awd a 
jthetch of which appeared in this joarmal om page S81 of aur 
eighth volunor, Since the publication of that skeich, how- 
ever, the construction of the apparatas has been simplifled, 
asd wo hope shortly to illustzate it Is ite present form. 
Meanwhile we may deacribe it leegy, Each anchor, then, 
lconsista of a wooden frame monuted on Soar diss wheels of 
j the uesal moving anchor patteru, and carrsleg the pulley 
jround which the hauling gope ie pase Cher of the axtes 
is capable of being tured on a centre for tio purpa of 
ng the anchor; while on the eter, or bind axe, are 
clined two or nore sets of eros thoes, which sink into the 
goal asthe axle cevelves, Those tines used formerly to 
‘he monntet on a atparate axle, but the present mrrange- 
went is not only more simple, hut ie found to be preferalite 
in ether respects, The anchors tying situated ut the commens 
of the plot under cultivation, most distant from the engine, 
the pull of the rope tends fo move them forward, this 
i temdency is resisted by the tlees on the bind axle, that axle 
being prevented free revulving by a sultable ratchet ay- 
rangemeot. When it is required to shift the anchor for- 
ward, however, the axle is relensedl, and It then turtes wtil 
again checked by the ratchet, thus allowing the requisite 
foreard nostion, The arrangenvent ts ona saving auch 
labour, and throughout dhe ériale it performed admirably 
wiihent a single failure ov hitel: of any kel, 
Messrs, Amies and Barford’) tacale was driven by a 
traction engine, bullt By Mesera, Tuxford and Sana, this 
pengine beiug coupled to a windlass constencted by the same 
‘drm, Of Messrs, Tuxford’s engine we have already spoken ; 
| but of the windlass, which was suleeqpently exhibited ot 
| Choir stand, awd which was undoubtedly the best apparatus 
of its chess on the ground, we mast give some particulars 
here, The windlass, then, censiste of two topes drums 
mounted on an asia, which aleo carries a spar wheel driven 
joy a pinion om the belt pulley shaft ia the Gesal war, 
Kach whading weem is capable of being cooneeted 14 tha 
‘drum shalt ty means of a set of ahree teeuie arms, which 
expamded rdialte, amd whick when thas capandet 
ferme three cnst u wilh the toraet 
diet periphery the dream, thie ihiivieg the latter by 
















































eRe Ite cemtact 


Irn 
of 


Jury 21, 1871.) 


friction. ‘The toggle arnia are expanded und costracted {engine wos being rua when the di 
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hy a sceew traver-ing tho winding dram sboft, the arrange } do bot think aay great effect is to by traced to this cause 


meot being euch that oog set of anus is expanded when | unless indeed, 


throtiling wasmest excessive. However 


the other is contrasted, and cice vered, Thus either drum! dis may be, it is certaie that te dixgrags, as Uley stand, 


cap be coanetied of divtounieted al ploaeneg, and he 
artanyameut poacesece the lupertaut advantage of enatiiag 
the windInsa man 16 atop of aturt the implament at any 
time without interterlag with the engine, In ailtithes to 
the irictlomal etarting and «topping gear, each winding 
drum is alto peeridel with a sinpla autotaatic Urmke tor 
the purpess of its motion whil the rope is bein 
pared off. This brake comista of 6 wrought-iron strap 
placed around a suitable part of the draw, aud baying ite 
enis connected toa short lever, which vibratcoon a fulcram 
fixed to Wte frame of the wlodlass, That end ed the brake 
strap proceediog runs the lower side of the dram is conpted 
to the end of this lever, while the other end fs coupled to 
the latter at a poist intermediate between the end avd the 
falcram. Whe the tail rope is being hauled ef a drum 
the laster revolves in euch a diroctlea that Ue side next 
the fulcrum just mentioned riics; avd, the brake strap 
Deing partially cartiod roused with it, dhe saannes ie whic 
the steap is coupled to the lever, gives rise to a tightening 
action. This brake setion ia autontatic, the brake being at 
ones applied to either dram, ea the Litter ceanmenclay to 
pay eff the tail rope, while the dram can be nt once set 
free if desired by the attendants siply ralsiog the cuter 
tod of the brake lever, The whete arrancement acts ad- 
wirably ia practicn, amd i a very conventont ous, 

Before leaving Meese, Ames aml Barfied’s elcara 

loughing tackle, we mest hiaition two or tire bey be 
ended do be used with it, which ere worthy af spocial 
notion, Chee of theae is the prese wheel roller iiuetrsted 
by us on page 43, ond for whieh the thom wore amanted 
aprize, This roller is 71t. Giw. long by 3 fk. in diameter, 
aud ice fitted wih w simple bet powerful atecraye fur Larti- 
dog at the hetllands Ie general constriction will be 
evilent from the eagravkey without further explanation, 
Auotker gue implement was a set of dag harrows, con- 
structed os a plen iaveoted by Mr. d. Oeber, of Walrond 
Park, This set of barrews consists ad three plain teien- 
gular frames, two of these Paine ling atrancel side by 
sihe with their hases in a dino with oseh etter, while phe 
third in front, the two extrensities of fia hase 
being linked to the apleea ef Use two Franves first soen- 
tioned. The tives are Gxed along the sides of the trinagalig 
frames, and Che distance Becworm (hem oat tins be readily 
adjusted, while the whole arrangerecat gives great thyxi- 
bility, For traveling ene ef Che frames is aeoontedl an 
whoels, while the others ure packed compactly om the top 
of it, The barrows are feos) with « slopbe arasgement 
fer steering anil tarning at the bradlqieds, and the lines 
can Urs be made of o curred form, an important advan- 
tege. The ploughs amd cultivators sappdied with their 
tackle by Mess. Amies acd Barford ate abo of pod 
patterns, bat they require be special deeeription. Their 
pertadle wleerspe toring machivr, ale, i very well 
adapted for dressing the wire ropes need du steam ealtive- 
tion, It sleaply econshta of cleaning hatiches and of a 
fureare, with a trongh contaising the composition, which 
rao be applied in the heated state ia tie mpes air, The lard 
implement of Mesars. Amies ned Dartord’s we wiah to refer 
to bere is an inpraved rope porter for steam eoliivation, 
made of tubsalar iron fn this porter, instead af the wenal 
fork arrangement being employed, the rope is picked up 
ani guided bra Proce which can slkfe along a =pindle, 
fixed at richt anyies to nad abore the carrplng wheels. 

Mesra Barrows and Stewart, of Banteary, exhibited a 

tet of “resndabont™ steam cultivating tackle with «hiel 
sone very good work waa done at Bareleret, The wind- 
bass of the tackle is of a very simple and aulutantial 
pattern, bn it includes oo features requiring epecint wetice, 
During the triuts it-was driven by ong ef Mesers, Barrows 
aul Stewart's doubde-oelinder engines with 84 in. eslinders 
aed 18in, aroke, We have alwava loon admirers of the 
theign ef Mésers, arrows end Stewart's ongines; bin ie 


ae 


this case there muat have bein some grate error 
ia the actting of the valves or in tha proportions of the 
batter and the ateam pascages, oe a terrible amennt of wire 
drawing took placa The asnexed diagrams takes when 
the ongine was at work cultivating show this clearly. The 
dixgvams are draws to a sexio of 95 Jbk<Liv,, al when 
they were taken the presence inthe boiler was 60 iln, ard 
the engine wes riumniog at 140 revelations, Under thence 
circumetanees the dingrams show a maximum pressure im 
the evlinder ducing cae stroke of bat 421b. and duving 
the other of bat ab]b. onty, while ever those presoures, it 
‘will be noticed, are oot attained until a considerable length 
of ench stroke iy perdorened, Yhe hack preauite, too, for 
the greater part of the Jungth of the otroke is over Ib, pet 
synace iach, It fa peo certwinky, that these defects 
tary have horn somewhat exaggerated hy throttling in the 
iiwlicater pipers Wut at the moderate speed ut which the 








are vory bad jideod, 

Mr. Edward Hayes, of Stoney Stratford, exhibiced a 
set ef tackle for wosking of the “ roundabout” syed im on 
which much ingenzity bad oo doubt be © 
which failed uiterly whew tried by the judged at Barn- 


were taken, we | fort of Grebox surface and 205 


bat j is 


4t 


Figg tag tube surface, 
making Z3l square feet io The engine bas two 
cylinders, euch 74 la, tn diameter by 10in. stroke, these 
cylinders being fixed at the top of the beller near the fre. 
box end a4 shomn, The crawk shaft ia of t fren 
with the eceentcles forged in ome plece with ir, aul a steel 
counterahaft ia provides! to obtain two speeds, The gearing 
mace of McTLaite’s onst malleable tron, ‘The 
driving heels are ${ft. in diameter and are §eted with 


fuset. Me, Wayes’s wledtass, tosead of Delng driven by a) Thomson's India-rubier tyres Lin. whie, while the two 


connecting shalt, with universal joints, according to the 
general plen, wan worked by wo helt led tesa wo very wide 


which nre situated but a short 


leading wheels, 
apart, are 4 ft, 2 in. in diameter and have rigid hte bed 


érum aed to the crank shaft of the engine outsbis the | wide. The load is trananitted to the axte of Ghose w 


Gy-wheel, the great overhang of this dewm rei 


ing the jby aapeing. The water tank is 


tvder the boiler 


arranged 
arrangement & moat unmexchagical ose ‘Vie wiedlacs has | aml will bald about 250 gallons, while tha com) bunker b at 


three belt pulleys, oue fer driving each drum, aud a hese 
pulley between them, while it in cho provided with & steara 
brake, acran 


the frunt end by the cide of the steecsmam. The weight 
of te engine is stated to be 4 tous, We Tike the generat 


ov that the act of ebifting the belt on to | arrangement of this engine oud we belleve that It will be 


the luvee pelley causes ale bewke tu be appticd io beth the | fousd co soswer well; but we expett that in practice the 


drum pelleys, Me. Hayes ales Includel amongst ble 
Guhie sume wulf-imeriog anchers—in which the repe pulley 


for ineiaing the bheiier with, reapect to the 
frame will be very fisthe used unlesa indeod the engine bas 


was far too high ubewe the jaimed lovel—and which were) to work on on wiusmally long continucus gredient. Tha 


found ju practice te sield frum thet cause. ned aolso new 
forma af suatel: Llovk aml fope perlers, which it i¢ upiie- 
cesary for ws to deseritic hers 

Me, Jobe Teawick, of Grantham, how annealing otra 
we Wuesatel a skert time store, exhibited, teshles some 
other things, which we stall motlee ia their proper place, = 
si adjusting pulley for stew ploeghiig ail cultivation 
The pulley is mounted on a ceatral ball-joint, an that, 
when Hitiog a weight, or when oeting: ae a yrnide pellew, it 
com be readily set th suck aa oozte that the rope may dead 
(alely te it, aid when Clone set it can be secured it position 
hy a suitable cap placed over the sgtierical bearing The 
aves cultivatiogg anchors comotrected wa dhis plas, and 
exhibited at Mr, Tenwleh’s sla, ayqeared as UW the pulloy 
wontd be carcied toa high above the groand Ievel for preger 
stability; hut we were inferned by Ae ‘Teswrick that they 
were jutented tu be well buried, so aa to heep the pulley 
down low, aml Me. Teawick, memover, recomiueidts hatin 
the case of farms on which the roundabeut system of 
ewtivatiog a4 ia regular nee, the apindiies of stata for the 
fixed anchor pulleys should be permanently bedied Ie con- 
ceate in their proper positives im the several fils Where 
the tesets al Innd cultivated without sbifilag the eayine 
aad windinse are large this plan, if carried oat, womtd im 
volves leat & coueparativoly susali additional iret coat, aul it 
woall undoubtedly save time in getidg te work and the 
fomnbte rosalting Cron: the eosin anchors viekliog, 

Mr. James Coultas, of Grantham, exbititiad, amongst 
other things anS(t, Gia if-row orn aml seed aeiil tor 
hea power, Gifted with Fowler's lore ateerage This was 
a welltesigned implement, which waa stated to have born 
settesifally weeked all die aprine epum every deecription af 
ww, Another exbibiter of new implements to be werkedd 
by seam tackle was Mr, Joho Allin Williams, of Bayiton, 
who showed aod selinciuted to trial a com*dimed  reiler, 
cultivator, anal set ef three barrows In, thin implement 
the eubtivator—which coul) be lifted when # tare was to 
Le inade—was arranged bebiad the roller, and was, he ite 
tart, followed hy the harraws, 


Traction Exames 

C1 most of the traction engises dewnat Wolrerhamptea 
we have already given poritoulars, god of thie class ef 
exblblia, therefore, oe shall hare tu spesk but briedly bere 
Meters. Aveling anid Porter, of Rochester, in addition to 
theis three competitive engines already described by us, 
showed « 12-herse ploughing englas, one of « pair intended 
te Work oo the doulle-aagine system. This engine should 


pethapes have hero included smoag4 they eoxhibita noticed | from the pump parses 


ty ae abore, bat a3 it was slhowm witheat iis wiedliag 
deem, and was regelarly gayptoyed #4 # traction eagine 
Anring part of the meeting, we bave chayen to bnebadte it in 
Ui prosent clang, Wo slonbl soention that the enclose 
coustracted hy Messrs, Aveling and Porter for working o 
the double enypiaa heim are built right and left-landed, 
the arrangement being 

from that aide of the winding drom towards which the 


fact i4, that woless there are glass water gauges al cach 
ed of the baller and the man la charge la capable of secing 
both these = once there is always a strong chance 
of more bars than good buing done by attempts to incline 
the boiler. In an engine intenied to work over rapidly 
rising and Calley ground we shoul have ourselves preferred 
to get over the diciculty of variathous of water level by 
uring @ very short boder rather than by reesrting to any 
gear for inclicing it. Short bollers eau be made to work 
just #4 economically a4 long ones if the diameter of the 
tales la suliably proportioned to thelr length, 

Messrs, Maude and Walker, of Shrewsbury, were tha 
exbibiturs ef @ wonderful men of traction engine 
building, which may pessibly huve been sent by ite makers 
a> an example af “how wot fo do it.” Jadgmg from the 
fow eccentric evolugiens mada hy this engine lu gettiag ints 
posilion, it possessed @ wirong will ef i own, which the 
mechasical apparaotas at the couuomnd of the driver were 
iseuflicient 10 euuble him to control. As au instance of 
these appliances, we may mention that the valve was driven 
by a singl+ eccentric having a bevel wheel attached to it, 
and the reversing waa perfortoed bw the driver, more or 
loss skilfully, getting a pinion into grar with thls bevel 
wheel, aad hus turning tht eeeeatrig om the cramk shaft! 
Altogetbir the engine ought to have been seen to be appre- 
peared aid we shall not, therefore, attempt to describe it 
further. 

Alesars. Robey amd Cu imtendet to have exhibited a ° 
Tiwiieon coud steamer, aod Moers, Ruston, Proctor, aud 
Ce. a road steamer fitted with Naira’s efasth: tyres, bat 
on Beet exhibits wede their appearance in the cotalegue 

Portatie asp Fixep Excixes. 

Nowtriking woveljies were to bw found im this class of 
exhshite at Wolrerhampton, and even minor Improverugnta 
in comtenctive detail gee rim, Mewns Claytea amb 
Shutéieworth liad, as usual, on admirable show of engines 
at their staod, but fy age of theee emgines only did we 
gots aay moveltics of comstrection. ‘This eagine bad 
crook-shalt beackete of a new and very neat design, while 
at wo aloo Geted with adie balance weight applind to ome 
side of the crank, and with an exceedingly compact arrange. 
ment of teed-water heater, This disc balance weight, we 
are sorry to say, looks clumsy, and we douhe whether it 
sap woy practical adveutage sefficient to make up for 

te wand at Art ‘The feod-water beater i¢ constructed 
om the plan of leading « jet of steam from the exhaust iuto 
the overtluw pipe oF passage Tirough which exces of water 
back. into the feed tub. The details 
of the arrangement are worked out in an neat 
way, well worthy of a word of praise. Mesyrs, 
and Shottlewocth’s exhibits include the 1-herse 
engine which getord first Lonours at Cholord last year, wad 
alo an &-horse fixed engine of a exnewhat similar pattern. 
Both dhe engines were adesirable examples of tho highvat 


of hag erg 


auch that the rope is always bed | class of engluectiag workmausli 


ip. 
Messrs. Marshall, Scea, atl Co, 


driving plaion i4 simated, Thee effect of this is that che} Mesars. Rolvy and Co, and Messrs, Ruston, Procter, aa: 


centre pin on which the deem ia mounted laa to bear a 
to the differance beeween the strain on the 
rope end che delving peessere of the plaion, and it is thus 
subjected to much less wear than when the rope 
from the oppoatte side to the pinion, a4 ix the case with coe 
engine of each pair constructed in the ordinary way. In 
the angine of ee ee a eee 
driven by a pitch chain, and the dosign aad workmanship 
aré ood thtonghowt. The same mokere abo showed one 
ef ihole neelal L.ston steam road vollers, whieh eave alread) 
been described in our pages, and the embayment of whiek 
Uy, we are ylad to say, tapithy exterior, 

Mz. Charies Murrell, of lord, is whlition bo ibe 8 
bores traction engine and the 8-borse Tbpmece road steamer 
which were tested on the brake, oxtlbited, during thy later 
‘lave of the show, a 12-borse road sleamer al a mew patioen 
constevciead by hie for tie, Tuthich Gevernment, This 
engine, of which we publish on engraving on page 39, 
has a boiler of the locomotive trpe, tis boiler being 
halancel on the driving male and heing capable of being 
rated e lowered at the firebox ond hy ineane of a wack, 
fision, asd words wiwel, so that ite axis may be kept 
horizontal whatever may be the lecline af the rosd on 
which the engine is working. The boiler has 26 square 


ts bak eff | iryg eed Jarge ond em, 


Ce, all lad good shows of weil-made cugines of their 
uaual patterns, bat wo ooliced nothiag new Is englne-bwild- 
img at vither of these stands, ts neat form of conuect« 
Vel in thee J-hoese rertical engiue 
by tha Last-noes dim. This end is of the strap pat. 
tern, but the butt is cutout, so m to form a reoes+, in which 
an otl-cup vitachs) to the upper kalfof the brass bearing 
stowds, The arrangement is 4 convenient one for vertical 
dcayines, aad we oxpect to ane It copled at next reary show, 
Among the exlibite of the Reading Iron Works Com- 
pawy, Linnited, were some hovizontal fixed steam engines of 
food deiga aud workinanship, representing the difereat 
eeries of engines now manufactured by this diem. We shenld 
state herw that, as reyards Gret cost, these mshers 
have dgand it convenient te classify their engines into two 
claasen, A otet Th, the Cotter compriaing engines Gttod with 
ali the spocisl appllagess te produce economical working, 
while the engives of the second class are of « sismpt con- 
alruction, aid of plainer finish, which, of course, admits of 
a conalderatde reduction ia price, Je is umnecesiary that 
we rhould iescrie the ordinary patterns of englees com- 
stiuseed Io dhese niokers, as they are now well kwown, but 
we should state thit since the Inet show at Oxford the 
Keating fron Works Company have intreduerd a new 
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series of amall horizontal Axed engines of very meat 
and of these engines two samples—a 1-borse and a 2-h 
—were exhibited at Wolverhampton. These small 
aod right bed- 
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well-known patterns, 


tube boilers, 


INEERING., 


Uriah Nicholls, of Manchester, exhibited a combined 
which was compact and well 
which possessed the objectionable feature of the 
through « tabe which traversed 
resalt belug that in order te do anything to 
ther the fly-wheel or the crank 
off and the shaft withdrawn endways, The 
we shall notice here are the queer litshe oacillati 
wh by Mr. Joseph Davies, of Wednesbary, po 
not because we admire them, but because 
some curiosity as to the amount of steam they would 
per horse power per hour, We should like to see 
on the brake. But we suppose that when a two- 
engine with foed-pamp, governor, &c., completo is 
for 144 10s, we must expect it to possess a food 
coal and water, 
bailt up in sections, there were three exhibi- 
Messrs, Howard showed examples of their 
-known safety boilers, ome with vertical, and the other 
borizoutal tubes. The latter requires no brick setting, 
im the example exhibited the end joints of the tubes 
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Messrs, E RB. and F, Turner, of Ipswich, showed « port- 
able engine fitted with the piston valves and arrangemeot 


these boilers was exhibited at work with the manhole cover 
removed, and the thoroughness of the circulation together 
with the efficiency of the deflectors at the top of the water 
tubes in preventing the rising current of water from being 
projected into the steam space were very clearly seen. For 
the sake of illustration some of the tubes were worked with- 
out deflectors, and the contrast was remarkable, The 
more we eee of this boiler the more we it. 

Mr. W. 8. Underhill, of Newport, showed three engines 
fitted with the form of slide valve applied by him to his 
competing engine at Oxford last year, this slide valve 
forming kind of moving steam chest, and carrying with 
it the tile valve. The effect of the arrangement is that 
there is very little steam space between the throttle valve 
and the cylinder, and any movement of the throttle valve 
thus affects the engioe with great promptness, Blesers, 


neat 
large savage far travelling on the read, the front wheal 
being fitted to a turntable frame. The platform on which 
the boiler stands forma the feed-water tank, and the general 
arra it and design are good. We understand that it 
‘was the intension of thie firms to have exbibited and sab- 
mitted for trial « traction engine with wooden wheels coo- 
structed om a sew plan, but they were not able to get it 
completed in time. A very neat and well made little 
vertical eo was also exhibited by Messrs, Riches and 
Watts, of Norwich. 


were made ln a very simple way. Next, the Patent Steam 


Boiler Company, of Birmingham, showed a 30-horse boiler, 
constructed on Me. Root's plan, described 
102 of our ninth volume; and, lastly, the Foundry 
Company exhibited one of Miller's cast-iron boilers, of 
we pablished an illastrated 
our Fey noma This last-mentioned boiler hy an 
fitted with Berryman’s water regulator, illustrated an - 
asa 4 us in our last number. 
Mr. William Taylor, of Birmingham, exhibited several 


sets of Martin's Argand frebars, ‘These bars are cast of bron 


specially suited for the purpose, and they are provided with 
numerous alr passages which, it is claimed, render the bars 
ee the same time, more durable than ordinary 


plough having a wheel behind, thus aroid~ 
ing the use of « slade, and ita consequent friction. A second 
was a turnover plough, having hind wheels, and being made 
te be guided by a man walking by the side of it; 
there were aleo new forma of turn-wrest, and double- 
furrow ploughs, and a three-furrow plough, fitted with a 
seat for the ploaghman, and convenient steerage, We no- 
ticed, also, that Messrs, Howard are sow making their 
harrows with the frame bars of a section, « form which 


The greatest novelty in the way 
the American revol monld- 


this plough the ordinary mould beard is replaced by a re- 
volving disc, the action ey is ne tcue shonehing: 
operation of the plough more digging than p ing. 
A great variety of ploughs constructed on this plan, and 
applicable to different purposes, 
excellent work was done by the implement daring some 
trials at Barnharst. 

Messrs. Colemaa and Morton, of Chelmsford, were one of 
the fow firms who exhiblied implements for hop cultivation, 
and we noticed at their stand a light cultivator with seven 
thoes, and a neat arrangement of hop-eyringing engine, for 
which latter they received a prize. This engine consisted 
simply of an iron barrel mounted on high wheels, and Gtted 
vessel, so that a 


account on page 488 of | setting, 


{Jury 21, 1872, 


setting board” exhibited by Messrs. William Walker and 
Soa, of Tithley, This is simply a board having 
treme width of the drill marked om It, and having the inter. 


positions of the drills when four are in use, while five other 
lines are marked “ 6," and so on. This beard appears to 
be a handy fitth contrivance, calealated to save much 
trouble in setting the drills, 

Pr: on hale her erarony Alford, was the exhibitor 
a very S to drill, designed 
hins, aul made by Mr. Thomte Acaby. of Louth, In the 
implement the seed potatoes, whether whole or cnt, are 





tubes which deposit them, while 
for manering. The machine, in 
; Manuring, and covering 
details of the implement are exceedingly 
and there is nething complicated about it. 

Of the mowing and reaping machines exhibited, we shall 
speak bat briefly, as there were no novelties calling 
detailed desc: bere, Mesers, Howard showed 
now well-known “International” reaper and “ British” 
mower, one of the Latter being fitted with an arrangement 


firs having a very 
hibits in this class. x 


may also be said of the mowers and reapers exhibited by 
Mesars. Picksley, Sims, and Co, (Limited), of Manchester, 
ee A. Wood, and Mesars, Hargess and Kay, of 


oe, 

Mr. John Teawick, of Grantham, exhibited examples 
Mustrating his plan of constracting the 
reaping asd mowing genie, Scan Aegenarmir fare agp 
as mouthpieces for the knives to against, similar to 
the mouthpiece of chaff cutters. The knives are bevelled on 
the top and bottom sides, thas forming a cutsing edge on the 
bottom part of the finger as well as on the top part of the 
thumb, while this latter is also made to answer the double 
purpose of a knife guide and finger. Mr. William Ashton, 
of Hormcastle, was the exhibitor of a “chisel-tooth” 
harrow, having teeth with points of a peculiar form, and 
fitted with lifting gear for regulating the of cut. 
Luthaeiateinca be ecg gobierno edie eed 
wheels completely clear of the ground for travelling om tha 
road. 


Turasnixa Mactoves, Screens, &c. 

In thrashing machines the most noticeable feature was 
the introduction of trussed frames by two of the makers, 
and the increased employment of adjustable screws, such as 
exw be and Rainforth’s, Thus Messrs and 


king poste. This arrangement gives great rigidity, enables 
the bottom bar of the frame to be materially tened, 


Jury 21, 1871.) 


and altegether makes a thoroughly good job, Messra, 
Ruston, Proctor, and Co., also show thrashing machines 
with tressed frames; bet instead of employing diagonal 
frame bars 2s is dome by Messrs. Clayton and Shuttleworth, 
they make the diagonal trusses of |i half-round iron, 
these like Messrs. Clayton and Shuttleworth's, ex- 
tending upwards from the ends towards the centre. The 
half-round bara are of course under these cireamstances in 
compression, but the fact of thelr crossing and being 
secared to the otber framing doe — with any chance 
of their buckling. Messrs Robey and Co., exhibited apect- 
mens of their machines with irom frames, which we have 
had occasion to commend on previews occasions, and other 
makers adhered in almost all cases to their wsual patterns. 

Amoog a number of implements exhibited by Mr. Boby, 
of Bury 8t. Edmund's, we noted an ingenious setf-acting 
corn screen, Mr. Boby makes thee machines to screen 
from about £0 to 200 bushels per hour, and the cleaning 
apparatus is rendered self-seting in the following manner, 
‘The grain in passing from the hopper to the screen causes 
to revolve, by its weight, an overshot or breast wheel placed 
in a convenient poall The motion thus imparted to this 
wheel is them transmitted by means of cranks and reds to 
the cleaning collars between the wires of the screen, and the 
screen is thas kept free from substancea, which would other- 
wise collect in them and reader them useless. The apparatus 
is specially adapted for a hanging screen when the grain is 
supplied to the hopper from the floor above, but it may 
also be arranged on the floor amd the hopger Glled in the 
uteal way. In either case the machine has the advantage 
of requiring no manual labour to keep it clear. 

In elevators we notice two novelties, the ene being the 
folding balance elevator exhibited by Messrs. Tasker and 
Sen, of Andover, and the other the slow-motion auto- 








ENGINEERING, 


Hamilton Woods and Co, of Salford, showed # very neat 
little self-contained malt mill, with scroen, &e., sa ja for 
small breweries, and well worthy of a word of commenda- 
tion. 

Mr, H. BR. Marsden, of Leeds, showed his useful stome- 
breaking machine, at work as usual, the leading novelty at 
his stand being the machine with curved jaw, Illustrated 
and described by us in our last number. This stone- 
breaker, by the way, was exhibited Gxed om a wooden 
frame with « vertical engine for driving it, the whole being 
mounted on wheels for comvenience of tramsport, The 
Dueston Engine Works Company also showed a mew 
arrangement of Archer's stone-breaking machine, in which 
the stones are crushed between a revolving roller and 
reelprocating jaw, the roller being fluted borizontally and 
the jaw vertically. The mechine exhibited at Wolver- 
hampton was fitted with an elevator for the broken 
stone into a hopper, from which it could be discharged into 
carts, ome side of this hopper being perforated to form « 
serew. The idea of raising the broken stone in this way 
is good, but in the particular machine exhibited, the 
screening sarface of the bopper was too short to be thoroughly 
eficient. 

Close to the above machine Messrs. Atkin and Sons, of 
Birmingham, exhibited ia action their bone and heof-saw~- 
ing machine, this machine consisting of a box in which the 
bones or hoofs to be reduced to dust are placed, and from 
which they are thrust out, by a kind of piston, against a 
series of circalar saws placed close together side by side. 
‘These machines appear to do their work effectively. In 
the same range of shedding, also, Mesure. Brown and May 
showed Norton and Hawksley’s grinding and disimteyrat- 
ing mill, in which the operation of grinding ls performed 
by the percussive action of rapidly.revelving Ayers or 
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AMIES AND BARFORD'S HOLLER FOR STEAM POWER, (See page 41.) 
matic folding devator made by Messra. Wallis and Steerens, | beating arms, These mills appear to be capable of tern- 


of Basingztoke. Messrs. Tasker and Son's elevator is 
mounted on single pair of well-made wrought-iron wheels, 
5 ft. im diameter, and It ia contrived so that when folded for 
travelling it balances well om these wheels, The arrange- 
ments for opening and folding are simple and efScacious, 
and the whole is a very good job, Messrs. Wallis and 
Steevens's elevator is also « good implement, and the auto- 
matic folding spparatus is ingeniously contrived It 
would, however, be impossible for us to describe its arrange. 
tment clearly without the aid of drawings, 


Mints axp Grovorwo, Cavsutxo, axp Crrriso 
Macsuseny. 

To milla, & decided departure from ordinary 
exbibited in Mr. Edward Evans's vertical mill, shown by 
the maker, Mr. George Parsoua, of Martock. Many of our 
readers will remember Mr, Evans's mili—in which the 
stones ren ie # vertical instead of a horizontal plame—being 
exhibited at the Manchester show; but since that time 
Many improvements have been made in its details, amd that 
shown at Wolverhampton was a very meat and compact 
looking machine. Mr. Evans's plans bave undoubtedly 
much that ts good about them; but ss we intend shortly to 
iMustrate his mill 2s new made, we shall not ester into 
details concerning them here. 

In the ordinary corn mills exhibited at Wolverhampton, 
almost al! the makers had adhered to their regular patieres, 
Messrs. Clayton and Shuttleworth, however, we noticed, 
had adopted the new, and very good form of framing, illes- 
trated by us on page 189 of our last volume, for their double 
as well as their single milla, 

Messrs Oldham and Booth, of Kingston-upos-Hull, 
showed 4 new bone-dust mill intended for reducing to dust 
the } in, bones which have passed throwgh an ordinary mill, 
The machine, which Is well made, consists simply ofa pair 
of serrated rollers, between which the « bone is 
pasted. Close to the above-mentioned exhibit, also, Messrs. 


ectice was 


ing owt a large quantity of work, and they are suitable 
for reducing a great variety of materials, 

Amonget the chaff-cutters exhibited those constructed 
by Messrs. Ashby, Jeffery, and Luke, of Stamford, are 
worthy of special mention, The new chafl-cutters of these 
makers are built upon # strong and firm irom 
foundation frame, and are mounted upon lifts of be 
irom, the whole being # good strong job. The gearing 
is well ted by a casing. Messra, Southwell and Ca, 
of call mga had some new chaff-cutters of a good 
pattern; the same firm also exhibited a new form of 
mill, im which the “concave,” between which amd the 
‘serrated drum the corn to be ground is beld up in its 
place by a weighted lever, the intention being that the con- 
cave shall yield in the event of any bard sabstamce which 
cannot be ground being inadvertently passed throwgh the 
mill. We are very doubtful, however, about the concave 
being able to yield with sufficient promptness to prevent 
damage, The dram and concave are chilled castings, and 
it is stated that the grinding surfaces can be re-sharpened 
asd broght to a tree face by running a little fine sand or 
emery through the mill, Mears, Richmond and Chandler, 
of Salford, also showed a chaff.cutter adapted for cutting 
two lengths, one of the knives being adjusted to a loose 
plate, which may be attached and removed at pleasure, 


according to whether « jin. or a Zim. cut is desired; | In 


aid Messrs. Picksley, Sima, and Co., of Manchester, ex- 
hibited, besides some good chaff-eatters and root-pulpers, 
& treble-action turnip-cutter capable of being weed for the 
operations of slicing, fingering, or pulping at pleasure. 

In this class of cutting machines we bave also to include 
some meatly-comstracted sausage-chopping machines ex~ 
hibited by Mr. John Gardeer, of Birmingham. In these 
machines the materials to be cut ap are placed in # re- 
volving pan with a weoden bottom, and subjected to the 
action of Sve rising and falling knives (one of which is 
placed at right negles to the others), drivem from a crank 


grist | wires, and secured in like manner, 
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shaft, which extends across the top of the machine. Ono 
of the machines exhibited had an engine combined with it on 
the same frame. 

Wooo. Wonka Macnmreer. 

Decidedly the largest collection of wood-working ma- 
chinery at the Show was that of Messrs, Thomas Robingon 
and Som, of Rochdale The exhibits of thia firm included 
some strong and well-made circular saw benches, their com- 
prehensive “ universal general joiner,” of which we gave « 
deseription in our account of the Oxford Show, a band saw, 
of particularly neat design, which we intend to ilestrate 
next week, a =o combined deal and log frame, which 
we shall also probably illustrate, and n variety of planing, 
moulding, mortising, and tenoning machines, and deal 
frames, &c., of the usual patterns made by the firm. Be- 
sides these, Messrs. Robinson's exhibita aleo incladed one 
of Armetrong’s ingenious and now well-known dovetailing 
machines, which has already been described in our . 
The workmanship in the whole of Messrs, Robinson's ma- 
chines was excellent. 

Of the chief novelties at Messra, Alles Ransome and Co.'s 
stand we gave an illustrated description in our last number, 
and we need merely add here, therefore, that the other 
exhibits included one of the handy little shaping and 
chamfering machines, and the quadruple spoke-shaping 
machine, respectively iuatrated us on pages 63 and 
86 of our last volame. 

Meters. Charles Powis and Co.'s, of Millwall, exhibits 
were not all erected when we left Wolverhampton, and we 
can therefore say bat little about them. So far as we could 
se, however, they were all of the regular patterns made by 
the firm with the exception of a new “ carpenter and joiner, 
the details of which, however, we were unable to examine. 
Messra. Charles Powis and Co. also exhibited an engise for 
driving their mach! , this egine being of a pattern 
somewhat resembling Measra. Tangye’s, but having the 
cylinder cast in owe piece with the bedplate. 

Messrs, Powis, James, Western, and Co, showed a large 
collection of machines, including several of very good 
patterns, but no special novelties, Amongst the exhibits at 
this stand we poticed a good set of machines for wheel- 
wrights, including spoke-shaping and tanging, and felloe 
boring and shaping machines. The whole were driven by 
an engine having ite cylinder inclined at an angle of about 
45° to the bave-plate, which also carried a vertical boiler. 
The general workmanship of this engine was good, but its 
appearance was much marred by the » 
“team and exhaust pipes and by the want of ig on the 
pone ~~ ——_ while we doubt greatly whether the in- 
clin co eee es Os conan preper pemtennt « 
ailvantage counterbalancing the extra cost o cnsteuetion 
whied it involves. 


MisCetLaveora. 


At the stand of Messrs. Woods, Cocksedge, and Warner, 
of Stowmarket, we remarked a very simple little machine 
well worthy of notice im the class of which we are now 
speaking. This machine, which is the invention of the 
Rer, O. Reymolda, of Debach, is for making thatch, an 
operation which it accomplishes im a very simple way. 
The machine comsists of a wooden frame porting a 
spindle which is turned by a boy, this spindle having 
mounted on its inwer overhanging end & wooden dise carry 
ing « pair of bobbing, om which a supply of soft iron wireis 
wou The two wires from these bobbins are led out 
through two holes in the dise, and across to the other side of 
the frame, where there are pairs of small rollers—the upper 
«mes carried by a sprity—between which the thatch, when 
made, is fpareed. Let us sappose the disc carrying the 
bobbins to be in such a position, that the holes through 
which the wires are led are situated ome above the other in a 
vertical line, This being thecase a bundle or wisp of 
straw is placed between the wires, and the dise is turned 
one revolution, This secures the wisp of straw by forssing 
& twist in the wires close to it on the side next the dise, and 
this being dome a second bundle is inserted between the 
In this manner « mat 
af thateh, consisting of a sumber of bundles of straw com- 
nected by fron wires and secured by a twist between the 
bendles, cam be turned out at a very rapid rate, The thatch 
thus made can be turned to useful account in many waya, 

Messrs. Webb and Son, of Stowmarket, were the ex- 
hibitors of am excellent show of machinedriving bands, ar 
were also Messra, J. and T. Hepburn and Sons, of South- 
work. Of Warren's street-sweeping machine, am exbibit 
well worth notice, we have given an account on page 50. 

Mr Robert Willacy, of om, exhibited his patent 
appliances for preparing and supplying food to cattle. 
The idea of feeding cattle by machinery is somewbat 
extraordinary, bat we do not dewbe the expediency of 
tho “cattle feeder" when made use of on a large scale. 
cases Where hundreds of heads of cattle have to be fed, 
tach an apparates a4 designed by Mr. Willacy would cor- 
tainly be asefal, economising Isbour and securing regulerity 
in feeding. The implement is a kind of wagon provided 
with turnip cutter, oll cake mill, amd chaff and pulp dis- 
tribetor, aud while being propelled by means of handle 
and suitable gearing, along 4 tramway in front of the cattle 
the machine delivers the food into the feeding trough of 
each animal. In this manner, 100 cattle cam be fod by « 
man and lad in the brief space of 10 minutes; the caitle 
feeder making repeated runs until the beasts are fully fed. 

The machines for washing and cleansing potatoes ex- 
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hibited by Mex, Hancock and Co. of Birminghabs, 
attracted seme attention at the Woeleerhamptin Show, th 
belay dor, mo doubt, in a oretain measure, to the peeuliarly 
coaviocing demonstrations of the gentlemen showing thie 
machines in oggration, The " waste not" potato machine 
as manufacture? by Messrs Uancoek amd Co, in vations 
sizes, is ceally a very useful apparaias of simply consiruc- 
tien and doimg ite work whl grestesse and rapidity. The 
small dt maxchines peel St. of new potators bn 
A minute, of, 5 1b, of od persian ia J mingtes, and if the 
isechlue be worked Wut half the time required for peeting. 
ig will simply claausa the, potatoes withent removlag the 
skin, prepatlag thus the potatoes for ronsing or for cattle 
‘The larger sized machines, capable of washing, cleauslag, und 
pectiog up te 20 In ia few minutes, are saltable for large 
farmers and other establishments, The prinetpal apparatus 
sousiate merely of a tab osetaiving water and the potatoes 
reqalrlug og. By turulng oa banille and gearing (which, 
inthe caye of smaller machines can easily be done hy a 
child}, a aerios of hart revoleing brushes aru made to bear 
fapan the potatoes until every particle of timparity has bow 
removed, 

Mr. George L, Scott, of Manchester, exhibited one of 
his admirable wheel-moalding machines of which we lave 
frequently bad oceasiow to speak in favourable terma, and 
the ase of which is, we are glad to hear, rapidly oxtending. 
The particular machine shown at Welverhampton was 
capable of wheels of all kicdls from 20 in. te 
12 4¢. in dinmeter, and up to 18 in. wide an the fare. As 





meat of our readers are uo doubt aware, Mr. Scvtt employs | they 


& pattern of a2 tooth eoly, and forms the wheel fy 
moulding the succeasieoly from thie pattere—a plan 
which iasures perfect uniformity, a] saves much oxpenee 
fin patterns. Aw a rule, also, Mr. Seott does aot re | 
moulding boxes, the main centre column of the wi 

7 in a suitable bedplate imbeldted Ins the door of 
the foundry, anit the pattern being carried at the embed ® 
radia) area pepo Faris thie colume, agd moval rennd 
a4 each tooth bs jed by suitable divifling gear. The 
machine ia very easily mi by apy uronlder; a 
while ft eaves wsuch thme, it turns out work with an accu- 
racy which cannot be attained by ordicary hand labour, 
Another wheel-mouliling lon was also exhibited at 
Wolver'! by Meera, Whittaker and Co., of Oban, 
Ta this machina, area ot of which appears to us 
to ba much lofericr to Mr, Scott's, the model is formed in a 
moulling bex, aod this box ix mounted on a klad of horle 
soutal faccplate, which, after the formation of each tooth, 
is turned round the required distamcu by the dividing gear. 
Bat ia making the large wheels the moulding box ned ite 
contents form a very heavy waass, ated the fash of moving 
tivis ouaaa appears to we te be far harder work than it ie 
desirable = wpon the dividing gear, Like Mr, Scott, 
Mears, Whittaker mould one tooth at eT oe 
pattere ia carried hy an arm projecting from a r 
situated outside the eouting tone wed feom the position of 
this pillar the arm must necessarily be bonger, aa Uhere- 
fore more lishle to spring, dha iy rego la one of Mrv 
Scott's machines moelding the same sived wheel The 
pattern also used by Messrs Whittaker Las to be vet by 
the aid of ao teamreel from the central spindle, aml a surce 
of error is thus intredacel. Ju the ease of moulilag large 
wheels, alse, the cost of moubdlng boxes required on Messea, 
oo plan woukl be an inyporient and objectlonable 

ti. ‘ 

Mera. William Weeks and Son, of Muidstooe, exhibited 
the only rane tieching. shown lo the grounds, this 
machine consisting of a pair of cylindrical casings for coo- 
taining the “pockets” to be Alled, each esslag belug poor 
videt with a platon capalle af being forced down on the 
hops in the “pockets” Ly a ruck and pinion, The casings 
ojan for dhe removal of tha pockets whea filled. There 
is nething new about this arrangement, bet Meera, Woks 
oxhi auew hop bine cutting machlee, for eutling the 
bine into short lengths for manure, &e., wad sles een ace 
hop “shims” aml “nidger™ Ae present lt appears tu as 
that nlinost all the mechanical spplianees for Grytinye and 
packing hepa are ef a very crude kind, but we trust that 
mow that the Royal Ageicultaral Society are taking au in- 
terest io the matter, come really valuable tmproyements 
may be effected, 

itr. Richard Bewley, fusior, ef Uttoxeter, exhilited a 
wull-made aad slinple machine for grinding gol, colour, de. 
In this machine the materials to be groan are placed om a 
horizontal dlowly rovetving alah, and subjected to the nection 
of seven glass nwallers, carcied by a frame, which extsile 
Across the slab, aed tie evils of which aro reapectively at- 
tached to a pair of cronks fixed at the top of a canple of 
Fettica) spindles revolving at a mnch higher speed than the 
ala, being, in fact, driven by pluiony on them gearing with 
teeth aroand the eriphory of the Iatter, The cireslar ano- 
tlon of the mailers, combined with the slow revolving mo- 
tiva of (he alab, canme thy material placal in Cre lavier te 
he very thorogghly acted upon, 

Mestre, Henry Pooley and Son, of Li , do addition 
te a large collection of thelr well-Lnowe weighbog machines 
of vations patterns, exhibited ao improved form of their 
autematic grain scale. This reale, iq the form in which 
it wasexbildied ty Mesers, Pooley, dt Oxford last year, 
was iMastested by as on page 258 of cur last vulume ; and 
the mochine shown by them ue Welverlampton is similar 
ia princigda, bat law Meditial im constowction, oe that 
it can be used with cedinary standard instead of special 
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weights, Thia is a mest important fan as it enables 


6} one machine to be need for weighieg erain acowding to the 


standards of any omniry, eid withowt requiring tho em- 
ployment of any weights other than these in ordinary one in 
that country. ‘The nisching hae a contianes feed, anil 
that exhibited at Wolveehampton was capable of welghing 
amid registeriey grain automatically at the rate of 32,000 Ib, 
or any love quantity por hour, ‘The details of this grain 
weigher ace of a very simple kind, and are ull perfectly ec- 
etasihle, and altogether the machine is one caleulated to be 
of each great rerelee in granarics, breweries, Ac. that 
we ex to see it comme very Iorgety inte ase, We may 
tnention that ia April bet this grain weigher wea subjected 
to a pobtic test at Mesxsre, Mendey’s slient-rownes at Livers 
Poul, and its accurate perfarmatice om that eecasioa haa 
fron certified hy a number of Liverpoot merchauts of high 
staniling. gar 

Moesers, Thavid Mart amd Co. ef the North Londen Teta 
Works, Lonlon, shaw n namber of Stanley's patent welgh~ 
log machines without luce weight= These machines ane 
made either portable og fixed. In the former care, the 
machine can be Furnished with back railing for fight goods 5 
or with crailles to take bar bron: or, dunily, with a pea to 
takeis live cattle ; machines of this claas are made to weigh 
gods up to 25 ewt, ta the ease of MAF fined machiaes, 
which are constracted ta weigh ap to 3 tons, the pillar 
minke reversible, ao that it entire arranged ellieg was, ie, 
parallel to the platform, of ut right angies to It, The 
principal advurstage polscsiod by thea machines is that 
no weiglits whatever, The goots aro 
weighed by means of two alidigu weights arranged, side by 
alde, onthe steyants, ome represcuting ewia, the other 
the fntermediste ths, or any other standard weights. 
When thew two weiybts are both at xero they simply 
balance the weight of the platform and other working parts 
of the apparatus, Ue will be seem that this aerange- 
ment, by dolag away with any calculation of toose weights, 
prevents mistakes; snoreover, as the wolghta are never 
taken off the ateclyant, they camnot be lost or mixed with 


nd | other weights, or becons clued with dirt, 


Mesara, Sid anid Co., of Liverpool, exhibited inactlon 

several of their ice-making machiaecs ; hat during the earlier 
daya of tha Show. the weather was scaregly of!such a 
character as to caus their performance to be apprectated. 
Wa noticed thas since the Oxford Shaw Meare. Siddgloy 
hove altered the arrangement ef the valve bose af their 
pilieps, oO AB to rorler the walres more readily mccqeailte, 
Amongst other places ome of Meets, Siddeley’s machines 
ia now itt tise wt Merona, Refa'a trewery, cooling 80 barrale 
per hour from ise to 29%, the bower arsed bei 25 indicated 
borse power. 
At the stow! of) Messrs Ta zre, Meothers, and Holman, 
we noticed, besides the exhitite uf which we have allready 
spoken, 4 very good form of suafeh-block deslgne| by Me, 
frearge Tangtre, [a this block one Sle of the fran bins 
the axia of the alwave troeitin It, while the other side iv 
formed > thst whea im place it takes bold ul the projecting 
sted of this axis anc onpperia it. Tle best tronthewed aide 
Isriglily attacie! tothe hook by which the Mock is sins. 
peeded, the effiee Meine Gat wheg the strata gered upon 
the block thie loose ality ie farce! ito Eta proper peelithen foe 
supporting (he axis of the licave, : 

Movers. Head, Wrighton, aml Cy, of Storiiten-om- Lees, 
exhlbltet a owsber ef Mr, Thomas Moore's ingeaious 
pulley Mocks, According to Mr. Moore's plans the loud is 
suapeoded by a double chain, each part of which passa 
over a chain pulley. The two palleya ace deiven in opposite 
directions hy epleyeloidal gear, the peculiarity of the arranye- 
ment being that each pulley aria as the abataent dor 
tho other, abd the two parta ef the double chain are thus 
submitted to precisely equal etrain. ‘The epirycloidal wheel 
which isnparts niotieg ty the cligin pallegs is caeriod ky an 
cecentric an am axis proviklel with a ohvin wheel, over 
which a hand chaia pasecs, ‘The arrangenient is coe weil 
adapted for its purpose, aml the Ulucks appear to he weey 
well make, 

Moses. 2. and 8. Massey, of Mauehestor, wore, a9 wegal, 
exhiltters of their haudy euoam hamnsees; lit we notlzed 
bo novellica at thelr sgamd. Close by Mr. Isexe Geay Baza, 
of Sheifleld, was the exhibitor uf a variety of oachines, Im- 
cluding one of Messrs. Waldenstrim and Hasas bolt making 
machines, which seems likely to tara out good work, omd 
cae of Mr, W, Usas's rall-forging machines, ta which the 
oells are taade hot, and are rolled to shape, ent off, amd 
headel at vat operation, 

Me. Jamas Sinclair, of Mamncliester, showed on chemieal 
Gre engine of the clase iiboetrated and described by at on 
pase 240 of nur eighth yolame, and else a number of 
‘Pextinctenns” and specimens of Galileet’s reepiratar for 
chabling Green of other perrons to enter places Gled with 
smoke or gases uadit to support Hie This is really a very 
wecful cowttivaley, and draveves to be peuecally known. 
Trp nelees Ut might froqucntly do ars service, as the port- 
able air reeecesir. with whieh 11 te ijted containg a seii- 
clont supply of alr to last some three-qaurters of an bour or 
se, nod the persom weatiag the respirator would dhus be 
able ta traverse considerable distanees, At aa sdjoining 
stand Ste. Robert Murton, of Steckten-on-Toes, shamed some 
ot bs bea Loire rountlega whieh were well worthy of 
notier, from thele mtat and substantial design and good 
wotkniaealip, 


Com-deyiag apparatus waa thown by two exhibisars, 
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nacocly, Mowrk Dave, Paxman, and Co, of Colchester, 
awd Mibars and Co., Limited, ef Londen, Mesrs. Daver, 
Paxman, ant Os,'s‘appacaias was of the pattera which ther 
have now made for some tha past, ad which has beet 
very suoceesfolly intrudaced ins large mamber of cases, 
Is this opparatng the corn is dried by passing it over steam- 
heated surfaces, and subjecting ft, st the age tive to the 
agthes of a current of aie which kins heen warmed by pasa- 
ing ever other surfaces alsa ateata heated. The action is 
very vilicceat, attd the cost Is stated te be but Su. jer seck, 
Messra, Milburn aad Ca, exhitieed one of their steam. 
deared 4 vinchines for drying enema, brewers’ anit 
dilstiihors® 4, &e., ood alee a combined portable engine 
atd drving machine, The former apparainsa which Ix 
spiclaily adapted Cor desicvating brewers’ gralas, eousiaja of 
two boilerplate shells fixed conrmntrically, and forming a 
frees which is filed with steam. Within the lener eylin- 
der revolving shelves or trara are mounted upon nu axils 
which is driven Uy suitable gearing at a spent ef nhoat 
tue revelathvay per minute A hopper, with self-actiage 
sorew for feeding the grains or cora lato the machine, is 
mawnted on the top, ated at one end of the drier, while, at 
the other end, exit for the dried grains ts provided for. 
Woe uederstand that theese machiocs have proved a wnceeas, 
#¢ the desireated graina are comsiderd retry good foot for 
all sorts of stack, and feteb readily froen Gf to 7/. 108, 
tam, according to focality and the price of other feeding 
materials. With #0 to 40Ib. of steam: pressure tach a 
machine is drying at the rate of about 8 bushels per hoar, 
while the power required to drive it Is tot g-home, and the 
steam necessary to sappy the jacket lent 1 sbowt 
Schorsc power, The second, or com portable amd dry~ 
ing machine, exhibited by Messrs. Milfurn amd Ca, is 
specially intended for farevers’ uve, as it will drive a 
thrashiag machine or any ether implement whilst ling 
employed a4 a deying apparatus, 

Messrs. Schiller and Budenberg, of Manchester, had om 
exhibition a large nexortment of thelr wali-knows ¥acienn, 
bydraolic, and nowreurial gauges, monnufactured et their 





‘werks at Buchou, near Magdeburg. They alan exhibit 
one of Ehrhard’s hand Gre engines and pamps. This is a 
double-action 


foe, with valves 60 arramged in a cylinder 
that they cuts be easily removed and cleaned by unsczewing 
the cylinder cover: the whole makes a cosnpact and, we 
should thivk, a very evclive apparatus. Alor, 
and Bad-sbeng ule chow 4 very peculiar and cousitive 
form of nitating geverter, inveuted by M. Daas, of Berne, 
M. Bass has devoted coashterable theve anid labour to the 
perfectna ef this new coverner, which we could not peru- 
perly descrthn wishont drawings, The Litter have, how- 
éver, hoes promised ta us, ond we shall, whan we publich 
then, explaie tha theory of this ingenious contrivanes. 
Meters, Janse aed Sou, of Cheltenham, showed, In sditi- 
tion to some of thele well-kwown bone crislere, a chenply- 
Sisiructed chain pamp, saitable for irrigating purpuses, 
ning also tor wee La beicktetds of other similar situations. 
(ne of Messrs, James's pompa, fisted with a barrel of 34 in, 
diameter by 10-41, long, ned worked by duo mca, can ralse 
about 3006 gallons per hear, With the smalicr pumps 
having @ Zin, barrel, one man can cusily ralve wboat G00 
gallons per hour. Me. Alfeol Peirce, of Lenloa, had some 
osefil small articha oa view, amteng others an Imprownl 
telescope lengthenable ladder, also a combined tutular iron 
step ladder, which isto jointed that is can reallly be weed 


asastep, In this letter case, however, we dealt whether 
the implement wenld be peeeeaed of the micesaary lateral 
stability. Amongst egher minne exbibita, ale, we must 


motice a meat Sittle gas-heated bolier, which was shown ly 
Messra. Amies and Barfort, This boiler consists of @ 
series of tlot compsrtmenta made of enpper, which jut out 
one above the other from the oppasite sides of a chamber, 
at the bottom of which the Museen Lerners ate placed. 
The arrangenest is each that the bot caves poss from side 
ta side between the sueeceiue compartiienia, and finally 
totape at the top of the casing 5 all the couapartments com 
monieate wi ewe common chamber, and (he amount of 
tXposel surface is each that the heat grncrated by the 
combustion of the ges is very viliciently ntilined, 


Manufacturers of iroa fencing, gates, and similar mutters, 
made 4 great digplay at dhe Welverhampien Show, and in 
this class Messrs. Francia Morton anid Co, of Liverpool, 
hada particularly Sine collection of exhibits. Atmonget a 
varlety of other ¢hlags at their staid we sow specimens of 
new pattern of cuntinaous self-wedying bar iran fencin 
of vary slasphe construction, aml wery easy to erect, w 
there were some exceedingly meat pationss of wire fencing, 
anit a lenge collection of iron buildings of various kinds 
from a church toa larowhieh had been eoustractel by 
the extibitors, Mr, George Fletcher, of Wolverhamptes, 
likewise had a very good collection of inne gates ant fene- 
fig, ws had ale Messrs Bayliss, Jones, ani Baylin, of 
Moneaore Grew, Messrs. Hill aad Siti, of Brierly LL, 
atl Mesors, Hydee and Wigfall, of Shetlield. Manatactusera 
of stable fittings alo wore exceedingly well represented, 
the St, Pawersa Iron Works Company, Loudoa, espacially 
having a very goed diiplay of the various fittings and 
slable and barness-room accessories manufactured by thous, 

We lave ow completed oar genceal sarvey of the Welver~ 
hawpios Show, and alibough aur account ie mecewun ily mot 
an exhaustive one, yet we trast that we have been able to 
direct the aiteaties of our rewlers to the leading novelties 
whic the showyard contained. 
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COMPOUND BLOWING ENGINES AT THE LACKENBYIR0 
CONSTRUCTED BY MESSRS. KITSON AND co, {si!¥#! 
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IRON COMPANY’S WORKS, NEAR MIDDLESBROUGH 
ENGINEERS, AIREDALE FOUNDRY, LEEDS. 
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TRAMWAYS. 


ALi. those desirous of investing capital in trein- 
ways need not be ——— at any chock these 
lines of communication have received, or may receive 
in the imetropolis, The world ia «| to them, 
and on all sides the opportunity offers iterli for 
this class of investment. There is the Dublin 
Tramways Company, with its capital of 24),000%,, 
the Lisbon Steam Tramways Company, with 
200,000". capital, the General Tramways Company, 
with a million pounds capital, and ethers, The 
latter in a most comprehensive scheme, formed 
for the purchase of Acts and conceasiona for 
tramways in the United Kingdom, and on 
the Continent, and for their construction and 
maintenance. Already it hag seeared certain 
tramways, smd bas conchaled contracts for others 
in Spain, Portugal, and Italy, from whieh large 
revennes are anticipated when they aro in epora- 
tion, Lisbon is in a fair way ta he well pro. 
vided, if ever the announerd yiews are enrried 
out. What with the $6 miles of steam tramways 
one company it yoing to make ib a special busisess 
to , aud another system, for which the com- 
prehensive association allwiled to baa concluded the 
contracts, Lishut and its suburbs will have —— 
street railroada, The two companics, it will be o 
served, have very different notions aa to the coat af 
their respective lines, the ane undertaking ibe eon. 
atruction of $6 miles—incliding stock and lneome- 
tives—theee tramwaye aro to be steam worked—for 
4500, a iile, while the cathoates of the other cor. 
pany for a horse tramread are $5004, namite; in the 
‘ormer scheme a of 12 or 15 wiles an hone is 
promised, in the latter the more aobor vate whieh 

vails in the metropolis wouk! not be exevedet, 

ere can be little donbt sa to which will prove 
the more profitable system of the two; a steam 
worked line, capable of comparatively high spoeds, 
and costing only & little more than batt the price 
of « horse worked road, haa much te recommend 
it bemdes its reduced capital aecount, We have 
alwaya considered that mechanien] power onght 
to supersede animal power on these linea when- 
ever it is cticable, and the one rat objec. 
tion alleged against its use—that of the inter- 
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ference with the other traflic--will be well teated!and behind this a 6-in. armour plate, byuch, 
if Uiese Lisbon lines an: completed. The motive John Brown and Co., backed by 6 in, none is, 
wer selected ia, we canner help thinking, | with skin-plating 1} in, thick in the rear, ‘Vhesgt 
owevey, open to grave objections whieh aad pb a portion ef the target is bailt up npom th. 
not be developed when the ried is in first-class} principle of the reernt teat tarycts, and fas an 8 in, 
wotking onler, bat which, we fear, will be dis-| face plate, backed Iny 14 in. of teak, sare bya 
covered after n lengthened trink, “The ayatem to) 2 im shin, and atayed with iron ribs represent- 
be sllopted fs that known aa Larmanjat’s, in which |ing the framing of an ordinary ironclad ship, The 
acentral rail only is employed, which ia gripped by | plates are all arranged 80 a8 to break joint with 
a pair of double-fauged wheels placed in the fomae- heach other, the frout plates in the wed portion 
tudinal axia of the engine, while a pair of brotd-| of the tanget being 22 ft. Gin, and 25 ft. 6 in, long 
flanged driving wheels, actuated by gearing, bear | respectively, the rear plates avernging 15 [1 in 
itpon the ordinary road sorface, ‘The carriages ore length. “Che firing was all made at 200 yards monge, 
provided each with «central wheel and four sido|the $-in Woolwicl muzzle-loating “rifled 230- 
wheels. the principal part of the weight being | ponnder gan being laid against the Sin. or single 














carried upon tho cental wheel, the side wheels 

steadying the vehicle. “The great merit on this ar- | 
ransement, which it a kim of comprotaize between | 
a traction engine and a locomotive, lies in the! 
cheapness of ihe permanent way required, the cast 

of which, a5 already published, being only 440¢, or 

(00%, amile. But we think it doubtful whether this’ 
economy in first coat will re economy in he 

long rin, It is possible, indeed, that thes estimate 
has been nnderstated, otherwise we are at 4 los to! 
account for the remaining 4000/, per mile which the 
line ia te coat. 

We fear, liowever, that diese cheap linea will 
be attended with heavy expenses in maintenance, 
for it would be, above al thinga, neccesary, for the 
proper w a oof auch on arrangement as Lar. | 
manjat’s, that the roads should be kept in perfeet 
order, and the wear caused by the wheels of the 
engine aud tral would, we apprehend, be foand 
excasive, while the shocks cagal by an irre. 
gular row] surface, to eay nething of the ineon- 
veniences to the passenger, would be lighly de- 
structive to the engine when run at a con a 
tively high speed, ‘This scheme, however, of applying 
steam power to sireet railroads ia one that will pro- 


portion, and the |]-in, Woolwich muzzle-loading 
fled 500-poumder gm against the {Sin, or com 
»ounnd portion of the target. ‘The enlibre of the 

tter gin—l1 in—is a novelty at Shoehuryness, 
although the gus iteelf is of the came weight as the 
eld 12-in. G00- pounder, 

‘Eke Gin, gun bad tho firat innings, charged vith 
43 1b. of R.LAG. powder, a 9 in, smait eoned Palliser 
20 lb, shet, with 1.5 ogival head, empty, and 


plogecd in the rear, and lad agained the Sin. or A 


portion of the target. The shet struck the upper 
late Git, frows its right end, and Ltin, 
its lower edge, making an indent of 10g in, 
tocan diameter, “The head of the shot remained in 
the hole, and gare 4 total penetration of 13) in., 
the rear portion of the target remaining intact. In 
the second round, from the same pun, with # large 
cored Palliser empty shot, the projectile struck the 
came plate Oft. Gin. from the proper left end, and 
Lft. 2in. from the lower edge, An indent, 0.3 in, 
in diameter, was wate, the head of the shot remain- 
ing in the hole, giving a total penetration of 2 ft. 
An examination of the rear of the target disclosed 
two broken riba and a bulge, with some slight 
cracks in the akin. The third round consisted of 


hably be atiended by bighly important results; ic the same powder charge, and a Palliser sbell car. 
ia the fret step towards what we believe will be rying a Slb. Boz, bureting charge, which strack 
the uliimate practice in one shape or another upon | the lower plate 7 ft. din. from the proper right ead, 


street railroads, But we think that this company ad 2 ft, from the base of the target, A hole was 
woukd have made a wiser choire had they decided cut clean through, the diameter at the front being 
upon adoping « eurface line with suitable engines 94 in., whilst in the rear the skin was breken away 
and polling stock, the jocomotives being provided, over nn area of 18in. by Lb in, one mb aad angle 
if neocasary, with proper appliances for surmonnt- | iron being forced ent and distorted. The fourth 
ing sleep gradients. ‘he advantages and disad-!and Jast round with thie gun was fired with the 
vantages of the Larmanjnt system ean, however, be | same powder charye ay before, and a Gin, large 
decided only by oxpericnec, aud we by no means coved shot having a 47b. bursting charge, It struck 





Wish to poss any unfavourable opinion, being only 
too glad Lo kee a chance of the question of stenm- 
worked tramways being worked out. 

Upon the incre ovatly aoheme pero by the: 
General Trumwaya Company we can look with little! 
favour, ‘The same objections are to be mada to it 
as apply to nany horse railroads elaewhere : for the! 
fun expinst per mile which it is proposed to in- | 
eur, an — roadway could be laid down, 

ving equal advan toall vehicles, whilst for 

tile more than half the mouvy, a fight steam- 
worked ling could be constrneted, of far greater: 
carrying capacity than any horse railroud. Ut ia! 
surely au obviews couclusion that a railway cheaper 
to mike, cheaper to steck and to work, and of far 


larger capacity, would be preferable toa horae-worked 
road, ‘Chia conclusion, however, i one Uhat ix far 
from heing acknewledlyod, and it will only be 


through a long and eoatly a that we ehall) 
ultimately arrive at the adoption of the mast 
cewnomical and efficient system of working street 
railwaya. 


EXPERIMENTS AT SHOLBURYNESS. 

THe gunoery timenta recently carried out 
al Shoeboryness, the vesulta of w were briefly 
sumuparved by as Inet week, weve of eonsidersile 
im ov, at of equal practical value, “Chey de- 
veloped in the fret place the penctrative power of 
tbe ln, gun, which sent its projectile through 
13 in, of armonr plating and L2 in. of teak backing, 
besides U4 in, of tron shin. [un tho next place they 
determined the relative valuca of the much-lauded 
Prussian field gun and ear own guns of the sane 
clus, the superiority of the latter being inconteat- 
ably aud fairly established. ‘The dirat part of the 
experintats consisted of practice with Ue 9-in, 
aud hg Ae which were Inid against a target 
recently guelby the War Ober. The target ie 
45 ft, in length by 9 ft. in height, and represents 
two distinet ayetema of consteuction. Tu the one the 
face consiata of an & in, armour plate, manufac. 
tured by Messa, Cammel) and Co., 6 in, of teak, 


the target-at the junction of the upper and lower 
plates, knocking a bole clean through to the rear, 
the skin being broken away, and ene of the ribs 
being bent back for a length of nearly $ ft. 

‘The 11-inch gun was wext Inid against the B, or 
compannd portion of the target. the first ound 
being fired with $5 1b. of pebble powder and a large 
cored empty Palliser shot with shell phig in renr, 
The upper plate of the target waa struck 8 ft. Gin. 
frou proper right and ] ft, Sin. from the lower 
edge, complete penetration being eficeted, “The 
mean diameter of the hole was 1)} 1. aad the plate 
was lifted bodily up and separated from the lower 


lone, the separation between the plutes heing 1.2 in, 


at the proper right end, vanishing to wi at the 
other Ae damage te ibe rear was consider. 
able, one rib being torn a for the entire height 
of the target and buckled 15 in. in the centre, Phe 
hole in the rear waa 22 in. diametor, and the outer 
akin was torn awny over an arca of Uddin, by 20 in., 
a Sin, armour bolt being considerably bent. ‘The 
head of the shot was fonnd about $0 ft, to the right 
of the target, having taken @ course nearly at right 
angics with the line of fire, and grazing first nt 
about 42 ft. The second round was fired with a 
similar charge to the Last, the shot having a 6 1b. 
bursting charge, The projectile steeck the upper 
ate LO ft. 6 in. from the rig te lett end and 3 ft. 
rou the lower edge, Like its immediate 
it pussed clean through the tanget leaving « hole in 
front 11.2 in. moan diameter and buekling the plate 
Lin. over its whole length, the rear ane cb was 
broken throngh and another much damaged, whilkt 
a third was torn away from the bio, twiated, aed 
tackled Gin, in the centre, A number of rivet 
hens were cleared off and an ming waa made in 
the backing 12 ie, across, the akin being Lora away 
over an area of about 2 square feet. 

Jn a previous sories of experiments at Shoebury- 
ness, made agninst the 14in. eolid-plated and the 
Sin. with the Gin. compound turret targets, with 
the llin, gun, that failed in complete 
penetration, Now, however, it has Bi eae the 
mastery with a reduction of only ] in, of metal and 
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' ra to be due to 
is ealibee af the gun, 
ulsite ponetrative 
of the projectile ia de- 

#, lesa work to be done 

case in the way of dis- 

6 hole to he ched is 

wm with the 12in, 600- 
wter of the metal in the 
by the facet that the shot 
iey possibly could be, no 
ing, whilst the holes were 
wee: ryer than the projectiles 
which had So with the shot; they 
were of splendid quality, and for thia credit is dae 
to Colonel Milward, C.B., B.A., who bas suecess- 
fully solved the problem of the eager admixture 
of irons required in the production of 4 perfect 
chilled projectile. ‘The results of these experiments 
have some bearing on the proposed enlargement of 
the calibre of the ¥5-ton yun from 1]. in, as at 
present, to ]2in. Although they do not go to 
prove the desirability of auch a atep, it may yet be 
questioned, on the other hand, whether the reten- 
tion of the present calibre will be of any uae in 
rendering the gun serviceable, It should be borne 
in mind that the powder charge of 120 Ib. ocenpier 
a great length in the bore of the gan, and that a 
portion of every charge is blown ont unconsumed 
—iia, iodeed, it ie in some of the heavier guns at 
Shoeburyness, By enlarging the hore of the gun 
the length of the powder charge becomes reduced, 
and, further, by igniting it in a central manner, as 
long since proposed by Sir Joseph Whitworth, its 
full theoretical power may probably be developed, 
especially if powder pellets of slightly amaller din- 
meter than those hitherto need be tried, However 
this may be, the guns are certainly rictora over the 
targets once more, 

Wo now come to the second part of the experi- 
iments, which had for their object the trial of the 
Prnasian 4-pounder rifled breechloading ficld gun, 
‘Thia weapon is equivalent to our rifled ¥-pounder, 
aa it firea a 9.5 Ib. eylindrieal common shell with o 
simple percussion fuae, ‘he reason of ita being 
called a 4-pounder is that on the Continent the 
practices is to denominate m pieco of ordnance 
according to the weight of the roand abot it will 
carry. The shells used with this gun are lend- 
canted, and break ap well on burating: 49 
of these jectiles are carried in the limber, 
The breech action consiata of a double wedge 
sliding im from the side, The gun, which is 
made of stovl, is 6 ft. long, and weighs 5.4] ewt, 
and burns —_ charge of 11h. 10 oa ‘The com- 
petition lay between this gun and tbe English new 
inurzle-loading {§-pounder and 16-pounder guna. 
The first practice was 3 minutes firing from the 
Prosalan gun and the English $-pounder gun for 
rapidity, ‘Che Prassian gun got off eight rounds, 
the ninth being in the gun, whilst the English 9. 
pounder fired |] rounds in the sane time, In the 
next place 26 rounds were fired from each gan at 
100) yards range to test rapidity and accuracy com- 
MMoed. The )6-pounder fired its allotted number 
of rounds in 12 minutes 44 seconds, making 14 hits 
at the 1000 yards range. ‘The f-poonder gan got 
rif of ita 25 rounds in § minutes 37 secomls, scoring 
13 bita, whilst the Prussian gan ocenpied 1) minutes 
15 seconds in doing the same thing. The Irussinn 
gon thua took nearly 20 per cent. more time to do 
the same amount of work and with the same resulte 
as the English 9-pounder. As every care wae taken 
that the guns should be served with equally efficient 
hamils, this reanlt seema to dispose of the argument 
that breechloading fleld gana ean be fired with 
greater rapidity than muzzle-loading weapons, 

The remainder of the trials had reference to the 
effveta of these guna againat troops, and they were 
aecordingly trained agninat targets representing 
four columns of troopa at 800 yards range. ‘The 
general results were thoronghly in favour of the 
English guns, although it was really not so wach » 
question of guns as of projectiles, The English 
wenpon, firing shrapnel ubell and percansion fuses, 
showed immense auperiority over the Prussian gun 
with common ahell and percussion fusca. Although 
the latter weapon was greatly in the minority na 
regards hita, there ts little doubt that it would have 
eeored a much smaller number but for the cirewm- 
stance that the shella were coated with lead, which 
allowed of thinner metal being used for their walls. 
Tt is true that the English ?-pounder weighs 2 owt. 
inore than the Prussian gun, but then itt must be 
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borne.in mind that our gun can be used oe a 12- 
pounder if desired—a circametance which fully 
compensates for the extra weight of metal in it. 
The velocity of the English gun ia 200 ft. per 
aeoomd in excess of that of the Prussian, whilst at 
the game time the trajectory of the former gun is 
lower than that of the latter. Moreover, the coat 
of the English gun ia less than that of the Prussian 

iece by about ane-thinl, So that on all pointa the 
English gun appears to have the advantage. Inas- 
much, however, aa there has been a lond outery 
about the superior merits of the Prussian guo, it 
was aa well to demonstrate its capabilities clearly, 
and to definitively determine its value, This has 
been done, and we have no reason to change our 
well-koown and tried Fraser ateel-lined coil gun for 
the solid steel weapon of our Prossian frienda, 
Neither our knowledge of the latter metal nor the 
results of the recont experiments justify any such 
alep, 


NEWCASTLE COLLEGE OF PHYSICAL 
SCIENCE. 

Wirtateven other important centres of industrial 
euterpriae may ultimately accomplish in the way of 
furthering the enuse of technical education, or train- 
ing in those aciwmtific principles which lie at the 
foundation of all industrial progress, the town of 
Neweastle-on-Tyne has resolved that it will not 
lag behind, Many other towns and districts 
throughout the kingdom have talked and paaaed 
resolutions on the subject, but Newoaatle bas really 
taken action in a most decided manner, and that 
action will doubtless soon bring forth an abuand- 
ance of good fruit, It is only about three manthe 
since that a meeting of some of the leaders of 
opinion in the north of England was held in New- 
cautle, when it waa resolved to establish a College 
of Physical Science, an institution in which syste- 
matic courses of inatruction should be imparted 
in such sciences aa have an intimate relationship 
te engineering, mining, agriculture, and the indua- 
trial arte generally, or, at all events, auch of them 
as are largely practized in the northern counties, 
The leading men of ‘Tyneside were greatly stima- 
lated by the very liberal offers and overtures made 
by the authori! of the University of Durham, 
who were represented at the meeting by the 
Warden of the University, the Very Rev. the Dean 
of Durham. It waa determined at the same meet- 
ing to raise by subscription a capital swm of at 
least 30,000. for the purpose of endowing the 
college; and beakles giving a subseription of SOO, 
the university authorities guaranteed nm permanent 
annual contribution of LUGO! towards the estab. 
lishment of profeworships, and of ten scholarships 
of 204, each to assist atudenta, in the event of the ae 
acriptions amounting to 30,000. We underatand 
that the sum already collected amounts to 24,000/, 
and it is confidently anticipated that the sum will 
mount up to hetween 30,000/. and 40,000/. within 
the next few months, This is certainly evidence of 
progress of the right sort, 

The “canny” people of Tyneside have resolved 
on avoiding the foolish practice of spending their 
pecuniary means on the erection of expensive buibi- 
ings in which to house their Physical Science 
College. In the meantiowe they will content them- 
selves with the acoommodation which has been 
frecly placed at the digpoaal of the Executive Com. 
mittee of the College by the various scientific 
societies of Neweastle, and which, it is believed, 
will prove to be quite ample for the college for 
sevoral years, and until ft is fully established among 
the institutions of the north, In order to make 
a commencement in the ensuing winter session, ad- 
vertisementa were promptly isswed for applications 
for four Professorships, which it was deemed would 
be absolutely necessary, these being Pure and 
Applied Mathematica, Chemistry, Experimental 
Physics, and Geology. Considering that the salaries 
alone were fixed at 400/. in one inatance, and at 
SO. in each of the others, it was natural to expect 
that amongst the applicants there would be men of 
mark; and the sequel has shown that auch waa the 
casa. ‘The elections were made two or three weeka 
ago, and in each case the appointment reficets much 
credit on the Executive Committee who made the 
choice. For the Profeasorahi 
W. & Aldia, of Trinity College, Cambridge, the 
Senior Wrangler in 1561, baa been chosen; Mr. A. 
F, Marreco, M.A., for twelve years Reader in 
Chemistry in the University of Durham, and a gen- 
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tleman who is thoroughly familiar with the chemical 
industries of the North of England, will fill the 
Chair of Chemiatry ; while the other two chaira— 


Experimental Physics and Geology—will be filled 
ty Mr. A. §. Herschel and Dr. David Page, 
-RS.E., respectively; and with this staff the 


College of Physicial Science will assume an actual 
existence in the firet week of October next, 

That it han a future of public usefulnesa before 
it we have no manner of doubt, Having put to 
their handa, the hard-headed and clear-sighted Tyne- 
side men will not willingly let thin institution jan- 

ish for want of support, either in the shape of 
[_— or of students. fleld in which, doubtlesa, 
it is to exercise a large measure of influence ia very 
extensive, and eo, likewise, is the variety of ita in- 
dustries ; and hence it is just the proper district in 
which to locate a college of physical science, We 
hope to learn, however, that aa the inatitution pro- 
greases its professorships will at least be increased 
by the establishment of a Chair of Engineering. 
University College, London; Owens College, 
Manchester; and the Universities of Glasgow and 
Edinbargh are all provided with such a Chair; and 
it would never do for a town whose history is so 
clowely bound up with associations of the Stephen. 
sons, father and son, to consider itself fully equipped 
in an educational point of view until it had eatab- 
lished a professorship in that branch of science in 
which those eminent men attained such great dis- 
tinetion, Doubtless euch « Chair will be eetablished 
in due time, 

This Physical Science College promisea to be one 
of the moat useful public educational institutions of 
which we have any acquaintance in this country. As 

cia ite conatitution it is liberal in the extreme, 
and well entitled to be taken aa an example by 
other towns which are moving or proposing to move 
in the same direction. Ita connexion with the Uni- 
versity of Darham —— no fetters, either political 
or theological, ‘The four northern counties of 
Northumberland, Durham, Camberland and, Weet- 
moreland, and the North Riding of Yorkshire, will 
all have a direct influence in the government of the 
college ; and ao aleo will the Municipal Conncila of 
twelve of the most important towns in those 
counties; and thus the interest felt in the existence 
and prosperity of the inatitution will be very wide- 
But the government is not to be limited to 
the subscribers, the tatives of the Municipal 
Councila, and the territorial magnates; the learned 
societies of Newcastle, and more especially the 
North of England Institute of Mining Me. 
chanical Engineers, are to have a direct voice in it 
also. In every sense the constitution is most 
liberal, Of course, the University of Durham ia 
entitled to au important abare in the management 
of the college in virtue of ita generous contributions 
towards its endowment. However, the authorities 
of that learned institution have contented themsclres 
with having only one-third of the governing body 
named by themecives, thus showing an amount of 
self-denial that redounda greatly to thelr credit, 

In the meantime, arrangements will be made for 
having day classes only ; but should these not bring 
out a sufficiently large number of students, the ex- 

riment of evening classes will doubtless be tried. 
We feel satiafied that both the promoters and pro- 
fexsors of the Physical Science College thoroughly 
understand the wante of the times, and the miasion 
which the college ia intended to pursue. ‘The 
necessity for sound and thoroughly practical acien- 
tific instruction is much felt throughout the north, 
as well aa in other industrial districts; and it ia to 
be hoped that numerous scholarships and exhibi- 
tions may be instituted by the large — of 
akilled labour, eo that they may be certain of secur- 
ing as servants persons well trained in scientific 
habits, and thereby able to apply with the utmost 
readiness the deductions of science in the various 
industries in which they may be engaged. Much of 
the future success of the college depends upon the 
fhcduragement given by the employers of labour 
for providing facilities for — atudy ; much 
alzo depends upon the profe . but they bave 
already, cach and all, — themselves quite 
sapable of taking in hand the duties to which they 
are now appointed ; and, lastly, mach depends wy) 
the governing body, but when it is remembered that 
ed leisure of the Dean of Durham, and the 
scientific know] and practical eagacity of Mr. 
Isaac Lowthian Bell are available, we need scarcely 
entertain the faintest fear of great succeas being 
ultimately attained. 


Juny 21, 1871.) ENGINEERING, 
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sight of, that credit ia doe not to the person who 
— a Pan agasars but to the one fete — it 
up, develops it, pats it intoa practical shape, brings 
it into = ‘And herein lies’ the reat difference 
between Mr, Spooner and Mr, Fairlie, the one in- 
heriting the embodiment of an original idea from 
his father, affords the opportunity for the other to 
learn how mech ma c 
which that idea is but & very imperfect type; 
who then, putting his experience into ahape, 

the world rea) service, N 


NARROW GAUGE RAILWAYS. 

Ow another page we publish a letter from Mr. 
H. U. McKie, one of the gentlemen connected with 
the Featiniog Railway, and written in behalf of Mr. 
Spooner, the locomotive superintendent of that 
line. Mr. Saved ie shall we say Mr. Spooner ?— 
appears ag, vi Cans, O & recent occasion, we 
tock pains to point out the exact part that Mr. K. F, 
Fairlie haa had in the introduction and develop. 
ment of narrow gauge railways, and in much de- 
tail we arc taken to task for the statements we 
inade in the article referred to. According to the 
writer of the letter we should bave aubstituted Mr, 
Spooner's name for thatof Mr. Fairlie, and have ac- 
corded to the former gentleman the credit of bring- 
ing about the present narrow gauge railway reform. 

. McKie, in his energetic letter, piles up so 
many questions upon each other that we fear we 
have pot space to answer them, and, indeed, very 
few of them require reply. We are asked: + Is it 
net the fact that Mr. Fairlie knew nothing of the 
true merits of the working of narrow gauge railways 
until he saw the Festiniog Railway two ayo?” 
We cannot anawer for the extent of Mr, Fairlie's 
knowledge of the subject two yeara ago, but if 
he did not, be has made a wonderfully good use 
of his time since that date. ‘Haas not all he 
now knows in connexion with the narrow-gauge 
system been taught him on that little milway, and 
by Mr, Spooner, ita engineer, manager, and secre- 
tary?” If ao, these tlemen—we are not sure, 
from the wording of tho sentence, whether one or 
four gentlemen are alluded to—lhave shown very 
little good policy in acquiring so much information 
and giving it to the public through Mr, Fairlie, 
who, we thua are led to believe, has only acted as 
the mouthpiece of the authorities in Wales. 

We are ssked; “Is it not the fact that = 
Spooner has publicly advocated narrow-gauge ril- 
ways for the last six or ten years, and, what is of 
much more importance, brought it to greater per- 
fection year by i og We are not acquainted 
with the form Mr, Spooner's advocacy has taken 
beyond desultory letters, and possibly occasional 
contributions to different papers; uscfal work in 
any important cause conaista af no half measures, 
but the carnest, un ing, constant devotion of 
years, in which neither time, nor energy, nor means 
are spared, These are what Mr. Fairle has given, 
and what Mr. Spooner haa not, and, however earnest 
Mr. Spooner may have been, the world can only judge 
by resulta, not by intentions But to that gentle- 
man aod to Mr, Carl Pibl—if we may couple the 

ineer of a few milea of mineral tramway, built 
and desigued by his father, with that of a gentle- 
man who has given his country a national eyatem 
of nger and goods railwaye—we have always 
withed to sever’ & full shore merit ; to the latter 
for being the first and only engineer who, many 
years aince, saw the advantage of narrow-gauge 
lines, and developed them in the most economical 
and practicable form; to the latter for haring 
given every facility upon the line he has in charge, 
























of that syatem, in which it haa been nursed and 


show to a limited extent what could be hoped from 
narrow gauge lines properly adapted for general 
trafic, and so far it has done an important service ; 
so far, too, we recoguise the good Mr, S$ r has 
rendered the achat ig no further, and the facta we 
stated are by no ineans aff by the counter 
statementa of Mr. McKie, statements which, if we 
afforded the opportunity, would be repeated in our 
columns by a score of claimants, all of whom could 
doubtless show proofs more or leas plausible, why 
they should be considered the true anthors of narrow 
gauge railway reform, 


STONE CAISSONS, 

On Wednesday last, a number of gentlemen, in- 
cluding in their number General Strachey, Mr. 
me | Danvers, Mr. A. M. Kendel, Mr. W, J. 
Thornton, Mr. J. Cubitt, Mr. C, Hawkesley, and 
otbera, were received at the worka of the Ransome 
Patent Stone Company, by Mr. H, Beasemer, the 
chairman, to inspect some stone caissous now being 
made, to be weed in the construction of the quay at 
Hermitage Wharf, near the Thames Tunnel pier. 
The opinion universally expressed was favourable 
to this new application of the Ransome stone, but 
of course the teat of experience mart be applied 
before any definite conclusion can beanivel at. 
If, however, it should be found sucoomful, and we 
have little doubt it will, thie application of Mr. 
Ransome's stone, made under hia nt of last year, 
and fully described by ua in the last volume of 
ENGINEERING, 31, to the construction of 
foundations for piere, bridges, river walls, and all 
kinds of hydraulic works, will be possessed of the 
most important advantages, which can ecarcely be 
over-eatimated. 

The rapidity nnd ease with which blocks of any 
form, oad the sizes of which are limited ooh Oe the 
nbeans available for haudling them, can pro- 
duced upoa the spot where they are to be employed, 
are advag' sufficiently to warrant their 
adoption, And when, in tion, it is remembered 
that the materials which form the base of the Ran- 
some stone exiat in moet inatances in embarraseing 
quantities upon the site where hydraulic works are 
carried on, and that these, by the combination of 
other elementa, are converted almost immediately 


to those engineers who wished to stady out the into a atone, the atrength of which ix surpassed only 
question, ani fer being one of the first to nee the | in a small Sige by granite, it will be admitted the 
advan to be derived from the adoption of in- | advantages obtained are almost incaleulable. ‘This 


ereased locomotive er, 

Mr. McKie is in error in ag ing that we have 
ever stated that the aacoess of the narrow-gan, 
system is due to the introduction of the Fairhe 
system, although Mr. Spooner has given the world 
to unders! the Festiniog 


application of Mr. Ransome’s process has been eug- 
geated by Mr, Butler for two reasons; the first, to 
rovide a cheap and thoroughly efficient substitute 
foe stone for hydraulic works; the second, to render 
unnecessary the construction of falae worka, oofler- 
dams, &., and to avoid the employment of iron 
ylinders and caissoua, now of necessity so exten- 
aively used, 
In order to obtain perfectly reliable data ax to 
the powors of resistance of Mr, Ransome's stone, = 


tand that the success 
Railway is due to that cause, and his judgment in 
adopting it saved his company the expense of 
dou ling the railway, beeanse by ita use he has 
— je to double the capacity of the single pair 

We quite agree with Mr. McKie that Mr. Fairlie 
did a great service to the railway world—and toall 
the world—in inducing the Russian and Indian 
Commissions to como and inspect the Festiniog Rail- 
way: it waa the first great step towards progress 
and reform, and achieved only by a world of invent 
and perseverance, with which Mr. Spooner, the 
engineer, the manager, and the secretary, had 
pancyoay Yong do, although, of course, much credit is 
due to Mr. Spooner for the facilities he afforded ta 
the Commisuons, a service which the Emperor of 
Rassia vory properly appreciated at ite true value, 
and acknowledged by a presentation medal. The 
attempt to dissocinte Mr, Fairtie's name from the 
$ft. gauge, ia characteristic of the whole letter, 
We are well aware that auch a gauge has been pro- 
posed before, nay, we believe that short lines of 
such a gauge bave been built, but the fact ie loat 


recently carried out, and the reault of these experi- 
mente showed that the average power of the atone 
to resist a crushing force was 4.11) tona to the square 
inch, It should, however, in justice be remarked 
that this average was reduced by the fact that some 
of the stone blocks tested were composed of ma- 
terials which necessarily gave a comparatively low 
result, and that the av atrongth of the stone 
manufactured in the calneny iInanner, gave an 
ultimate strength of 4 tons per inch, which may be 
assumed as the average strength of the stone. 

Compared with some of the best natural con- 
structive materials, the strength of the Ransome 
stone stands thun; 

Granite, resistance to crushing 8000 to 12,000 Ib. 
per square inch. 

Portland stone, 2630/, per square inch. 

Bramley Fall, 5120 1b. per square inch, 

































done upon a aystem of 


Tr. McKie haa evidently a 
fixed notion that the Featiniog Railway ia the 
— of the narrow gauge system ; nothing could 
pe mare erroneous: it has been simply the cradle 


atrengthened—a very different matter; it served to 


valuable and exhaustive series of experimenta waa | M! 


ThejRansome stone, 8960 1b, per squarezinch. 

It will thus be seen that the Ransome stone is, 
®o far oa strength is concerned, one of the most 
auitable of all building materials, and heing a 
fectly homogeneous, it is thoroughly reliable. With 
regard to its durability, it is sufficient to point out 
that its constituent elements, and the manner in 
which the concretion of the antire mass is effected, 
guarantees for it a hardness and durability scarcely 
to be met with in any other material, whilst its 
uniformity of colour and texture render it also 
— suitable for the new purposes for which 
t ia now being applied. 

In practice, the materials forming the atone will 
be moulded tx sitw into blocka, either solid or cellalar, 
of the required shape and dimensions. The cel- 
lular blocks form, however, the apecial peculiarity 
of this system, For bridge plersand abutmenta the 
blocks may be rectangular or circular, for dock snd 
river walls they may be aquare or hexagonal—in 
fact, any required shape may be given them. If 
found advisable, they may be stiffened internally 
with iron braces, but this would be seldom neces- 
sary, aa the strength of the material will be found 
sufficient, unless in very exceptional cases, For 
convenience in ainking the blocks, (an operation 
which is precisely similar to that employed in sink- 
ing iron cylinders), the lower edge of the bottom 
length would be chamfered, and, when necessary, 
sbod with iron, ‘The horizontal joints would be 
made preferably with alternate projections and de- 

jong in the sides of the blocks, and the vertical 

olnte are made yood with timbers halved into cach 

lock. Hut these joints may be effected in 4 variety 
of ways, which need not be specified here, 

What ia specially urged for this system is, that 
it is a simple and reliable utilisation of material 
thoroughly adapted for the purpose, that it pro- 
vides a cheap and efficient substitute for the present 
costly means of .sinking foundations, and it is con- 
fidently believed that by ita application a great 
revolation will be effected in the construction of 
hydraulic worke. 

It need oneal be explained that, in nearly all 
caaea, the stone blocks, or cniassona, form their own 
cofferdama, whilst in those exceptional instances, 
where temporary works are required, their extent 
and coat would be reduced by the new eystem. 

Itis also evident that there are few circumstances 
under which the desaribed, or modifications 
of it, would be inapplicable, whilst its cost, even 
under the least favourable condition reduced to 
balf that of the existing modes of construction, 
would, in situations where skilled labour ia scarce 
and materials and the means of transit costly, be 
further reduced to a far larger extent, 

Qn another page we give an illustration show- 
ing the general form the stone caissons, aud 
the method adopted in sinking them. 


COMPOUND BLOWING ENGINES, 





fhe’ the Lax 

, of Leeda, the Lackenby 
Loa Conpenr warks near Middlosb: » These cugioes 
have high and low pressure cylinders S2in. and 61 un, in 
diameter reapectively, the stroke in both cases being 4 ft. 6 in. 
The blowing cylinders are 80 in. in diameter amd are plased 
below the seam cylinders, the tof the valves, 
&e., being dauly Gown in the vertical section. 


° 
pum pe being worked from the crosshead of the low prossare 
engiee through the interventiog of tucking levers, The 
engines have bailt from the oh 


Hull, the engineer of the Lackenby [roa W, 
Kiteou and Company, acd provision 
working tither engine 
endetstand, the inteation of Mr. Hill te 4 psper on those 
engioen during the enssing meetieg of the Institution of 
wchanical Eaginesrs at Middlesbrough, and we then bope 
to have something farther to say concerning the details of 
their construction and performance. 


CIvIL aND Macitaxicat Enoingere’ Soctety,—The an- 
ous! meeting of the rmranbers of thie society was held om 
Priday Last at their room, 4, Westminster Chambers, when 
the report of the council was considerod. 11 eospratalated the 
metwbers on tho satiafactory condition of the society and the 
merit of the papers read during the seesion. Votes of thanks 
were then peated to outgoing President, Mr, James B. 
Waltow, ALCLE., the Treasurer, Sir. Arther C. Pain, and the 
Seerwiary, Mr. Charles H, Rew. The following were then 
elected office bearers For Ube ensuing yoar:—President, Mr, 
Arthar ©. Pale ALCLE,; Vico-Presidents, Meesra. G. J, 
Crosbie Dawson, A.LC.E., asd Charles W. Whitaker; Mem- 


ENGINEEKING, 


TREDGOLIYS ELEMENTARY PRINCIPLES 
OF CARPENTRY, 
To Tak Ferien ov Keotweentne. 

Sen,—Ohir atiertion has lees dincetal te a reriew in 
colewmas of the Sth inst, of a so-called ediicn of the A inn 
work, which edition ie indoed, a9 your roviewsr truly rezoarks, 
the work of Mr. Hurst amd net of Me. Tredgold. 

Thais co-calied editivnul Tredgotd—so far asit is Trelgold’s 
at all—is token from the second edition publiched 2 years 
age C1821, ent, therefore, contukne owe of the taluable end 
extensioe copy inprovements and additions of Teter 
Harlow comprieed ie the thind edition (Lei), fourth edition 
(L865), oud the still further enlarged Gith edition (1870) 
Istending perchuscrs cf the gevwiae stamlonl work of 
Tredgolt, with its copyright additions, woeld, therefore, do 
well to enter Barlow's edithen, anil ta tee that they are not 
tsisted by the titke-page of Me. Efuenet’s bee. 

You wil not fail to observe that, copyright runeleg, ae- 
cording to the esivting law, for forty-two veara, Messrs. 
have ket po titoe in opproprieting the first edition the 10- 
ment it was deprived of begsl prvtestion, We say nothing 
of the mrralily of tho protee-ling, and be legality, wceonting 
te the Iettee, mag perlinps be tealotainedt, tut im the push. 
lishing trade such b proceeding is ucither genorully practiced 
nor is it reeegnised as hemoursle. 

We do, b -eever, reumcnstrate against Mr, Hurst's pirettcn, 
where you will fod that he appears to wich to convey the 
pe, hi thet sine the puldiation of that edition of 182% 
fo ikoproremernt had bees mote in the work, that, im fact, i 
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To tux Eprron ov Dxaineewsxa. 

§:8,—To your paper of the Sth ult. sou hare a leading 
and able article om tie shove rubject, which you bare justly 
advocated in plave of the old and standart gauge of # ft, 
Sin. ord other beved gouge railenys, | fully agree with 

our views, end have trad wi ry the side aed ex. 

nustite articles sou have weltem in your publication fray 
time fo lime on the subjret of narrow gawge lines; but f wus 
greotly earprited, and so myst have been many others who 
ary noganintod with the cult, and Fo rkeuld think no one 
more oo then Ale. Fairlie bieseeil, in reading the above 
articlo, to tind you hed debhed kim tho originator of this 
important reform in saiiwaga, which is eighily receiving the 
attention acd action dwe te itin all countries, Mefiee 3 atu 
with tou that the erodit is dee to Mr, Fuirlie, 1 eiewlui 

Tike to hate (he tee yeor own words) “the clearet aed soest 
sneantravertible frela dhat he is the true author of the roil- 


pit mot the fact that Me. Puirlio knew nothing of the ern 
merita of the working narrow paage Ralwaye tent) he cue 
the Vreativieg Railway two yours ago, but abich lime lind 
been in full working order as a locomotive railway sia rents 
befory that time? Has not nll he now keows im connexion 
with the narrow gauge ayeten been danghs him om that bittle 
railway, ated by Me. Spenser, ila emginrer, aaaneger, anil 
sevrotary ? Tina Mr. Fairlie ener fail owt a marrow gauge, of 
hat angtling tu do with the mansgersent of one? Coubl be 
speak with nny practical knowledge of a line of thle deerttp- 
ton, exveptiog what le has tern able to beare like every ome 
else sac = as the opporlumity of «ceing the lige in 

ical wor! 






































fad rermainel eillwr noaeaieent Cout of print era 
these foety-teo penny, as considerable dine,” anys he, © here 
ing elapsed alnee the publication of the secon edition of Uhis 
work. «26 Anew elition, whiel showkl embrace teeent hin. 
ents amd szemplers wos couch requireh” Lower 
owit he pate, Seretal mew plates and woodcuts hare been 
. Suer teadorw WH be atriscd to bemer that (on ddele 
ef the plates and seodeuteare new, the rely dillerence being 
that Sy far the larger suraber are ¢epicd, without pertule- 
ain or acknowledgement, from the genuine copyright book, 
for which the ant receivnd large sume, 9 


Eng ee 
ing the same m Norway, oo that the syeteus bas teen Salty 
eofitt Captain 
Tyler, the Government Tnepector of Bnilwaye, ndvocat ed 
the ayetem wiser he faspeetedt the Festiniog Eoulwny in 
Isis.” Min. Fairlic cxly appears on the seeno thon ane of 
bia bogie engines is te work an the Feativing Kail 
way. misiske now made is in trring to ant 
that the whole rabject of the narrow gaxge system owes 
ts wuecess te the Fairlie emgine, but this is the 
Eteastest fallacy, 26 tho trafic on the Feetining Knil- 
wy wae catrhel ea aitomotully for many seara betre 
the Faitlic engine wns first latrodice!, pet Lit what the 
Fairlie booomotive fie werking the trailie of such lines ie a 


which we 


my ro at conpederabte evet, from tive author's bate pab- 
fe, Ale, Weal. 


We are, Sie, yours very tral, 
Loruweoau asu Ue. 
7, Stationers’ Mell court, July $7, Ist. 








TITANIUM AND IRON, 
Te tar Enator oy Enaingenina, 
Sim,.—le your miue of Inet week « taleprtut hae crept inte 











wolf to gave avery credit to Mr, Fuirtie fur introducing bis! my letter, Tastewst uf * Huselan irom? it should be Deasemsey 
doble bogie eager. Dato nut think anyiiing could he de-| irom." Pleese correct the worl in your next isean. 
sigtiod belter saitid to work heavy teailic up gradieats 1 om, Sir, sours truly, 
ned ever earres, abd he atidoubtedly did a geval ser i, Tar, 
viee to the milway world in iaduciag Royal Commissins to} Middlesbrough, July 13, Ie7t. 
papa pa. gee ot pee diate ki ex fr perl a oe 
bw parties meres and «at eoeente = 
were contineally aver io inspeet the Festining tine NOTES FROM THE NORTH. 
Gofiee that time. ‘The rewalte obtained by the Commissions Grasiow, Weduesday. 


eid = pom doubt the advautages of Ghat engine on both 
cond aud morrow lines where there is heavy traltic and aterp 
mdients, ‘The daif-rent commissions were 99 convince! of 


Gaagie Pig-Teoa Martet—Oving tthe Glasgow an- 
sual fair het there was oo warket on Friday or Monday, 
but when business was teaumed yesterday the market was 


vine of marrow gauge railways by eecing the satilectary eey steomy wher it wae learned that Inst week's ehipmente 
worling of the Fetiniog Meilway, that ther all decided an reached an enyrmicastotal A buslness was done 
ailey the syetets for th it own omintry, honly some | at Sf. 20}. to tte cash, and Gs. 11d. to bits, Sd. one 


Tt elosed sellers Sts, prompt cash, and buyers Ode. Sd. ane 
tennth. Theshipanents for Ieee week were not oniy good, 
ther ote the Lorgest on rectrd, and considerably ebove whet 
Fas anteyated. They ate, forvign, 164K) toms, easatucise, 
HR2d tona, total, 24,02" tons, indeed the tatal is gevater than 
the weekly sonke, Seow sork last rear, 8794 tons. Total 
shiponrnts for 1871, 430,975 tons; 1570, HS SLé tone, show. 
ing au iporense Sr the work of 14,598 tons, and for the tear 


great credit 
t pamphlets be las written on the rehject, thue 
making the matter more widely known. 


Tt is worth inquiring who first advoeated steams power on 
the ays Kuilwox: the Mr. Spooner'a father, | Up to this date, af BIN tone, Te cosengnence of the abere 
who first Inid wut the line, reported im favour, aml booked | favourable retires thee moubera of specint brates have wleowdy, 


forward to the tiene arriving when the would justify 
the needed expendiiare for conterting it into a loconastive 
Faileny, and as to the gauge of 5 ft. om tention as“ Mr. 
Fairlia’s gouge,” C may noms that Mr. Sharpe, abuut ten 

are alter, ving the pr Hine, and conslting with 

Fr. Rpoower ax to penge and pertionlars of its working, pub. 
lished a paveptle! inembach he ateongly advorated ar tt 

tige, med iy France J laid out theoe diferent rmilweye fer 

jen, I believe he has edvocated the making of narrow 
gauge lines crer since. 

L trnet yora will exoase this lengthy letter, but I do think 
the —_ is a ore Phil sod Mr. 
Bpooner, fer eorryi emt 
tyetem, and furaisbin the work 
whieh, after « lifetime ef , With scarcely » single ex- 
giurer to encourage them, has resalted in the 


tailway reform, 1 = 
am, Sir, yours sruly. 
HU, MeKar. 


Tremador, Noeth Wales, Fale 03, 1871, 

[The aubject matter of the aboee letter being purely prre 
Rok ey insert no farther compuniestions eoperreing 
iteEn. 


thta week, seabed thyle peters, Grartsherria, No, t, vane 


filengarmeck, 
Murbeed Chapelhall, (Se, being Ze, sp; Shotte, Ne. 2, 


nal riz in price, recently reported rota werk to werk, 
Er douteb pig izoa, is comsed by tho beitinate demand both 


'. 
fron shipped last week waa destined for the United 
3 Carada, aml the Continent, ‘The iroporte of Muil- 
tikestro’ pig iron into Grangeanonth last week wure 1880 tone; 
arog tag ge tons, increase, 1190 tome. Total 
im for I8IL, 42,512 tens; to same ilate Inst year, 
55,980 tone, Total increase Cor Is73, T127 tons The marker 
poy Ags) bees somewhat exsier, clowing Oe, 103d. oneh, 
and ted, one month, sellers asking a Je ante. 

Naw Coul Cuftixg Meoktae—Mr. Soho Alesaceter, the 
fens per at herria, inwotal a new conl-cutting 
tavchine, whieh hes jest been put in operstion, great reeuita 
are experted {rom the two wieieh ary already at work ia 
Mesra. Willian Boird ond Co.'s pits. 

The Ediaturgh Trrawraye ComprngenTt is reported that 
Messrs. Creal’ the extensive ounthus pepnesces have 
beught 100, werth of stock in the Edintvursh Tramwnps 
Company, and thet Mr, Rowhetham, lately of the North 
Britiva (cxiwny, will be manager of the company. 

Pre, fiona fer the Tow Bridge —There rations 
actively comtisue. The fogedetions tex there piers of the 
bridge on the sowth aida have now teen exacted. ‘Uhe 
ovatractirs have also taken a tense of a quarry in bite fox tho 
supply of trerstome. 

Steam Cultinttion aud Seottish Agrieliarw—The reerat 
interostiog: trials of steamy cubtivatiog opparatuas at the Keyal 


eqerstasine os i often the cue. A very large portion of the 
re 
Slates, 





Lavra axsn Kewseorc RatewatWork hea been oom 
woenced on this line. The road, when completed, wall give 
Qubee direct communication with Portland, Maine. Ibe 
totul length of to Caneddian portion of the line will by &> 
miles, 

Beazittsx Steam Narseariox.—A Hrasilian Sosthern 
Comet mnik auviee, wuler a pirstal contract between the 
Hragilian Govermmont end Mesers, Leaapert asl Molt, of 
Liverpool. commences with the eurrent manth. Vie service 
will be carried em hy the eteamers Calderom aml (amevs.. 
Mesare, Lamport Holt are represented at Bao de Taariew 
by Dir. Netion. 


mowehved | be 


perienced sanite 
month. fengineers; and bis efete to improve the bealth of the 


{Jucy 21,2874. 


Agricultural Eocirty's Show at Wolverbarnptn are Neely i 
have eo iwmenes infucnee on Scottish sgriculiare, wa it 
stated Chat the Secttieh Steara Cultivation Association either 
hare already endercd, of whout to erder, from the Morera, 
Fowler and Co., of Lots, whe carrint all before them with 
their steam ploughs, no lows than 1100, worth of euitivat. 
ing tackle and engirws. 


The Kiivdergh and Datriete Water Treat —The works 
committes of = _— eet sosteedny eae [ions at a 
report aj t t. Mery’e Lech Water ated Py 
rae of their mumber eho had the Parliament Ey manage 
fnont nf the defeated Bill; and it iste bs pubmitted toa mect~ 
ing of the whole Trust (e-day. Tho Commi mpani- 
moisly of opinion thet the evidence of the oppoxiion as to 
the enoruous waste and large additional sapply still arnil- 
uble from the Kentlands, on which the Lords’ Coommitice 
re me at _ dovisinn, —_ at — to be a ver 
this puurpeed they were agreed ae to the expedienc: ai~ 
structing Me. Leslia, their conweltiag enginerr, to posh the 
eo-opwration of Mr. Porssas, the discorerct of the 4 inteseept: 
ing scheme.” sa thet he might polat cut the source from 
which he proposes to aceure his 7908.00) gallons per day, 
awl the proeces by whirl itis te be colleeted and dutriliatet 
at the eiet of T0007, The Committe: were farther of 
epinkan that the eeilent emginerr, Mr, Stewart, whould 
sere) thy co-nperation of Str, Agria, of Norwich, to invowti- 


Glosgue Woter Work BRegincer's Quavlerty Repert,— 
At the onlinncy fortnightly meeting of the Glasgow Wal -r 
Comamiesioners, hebd on \y Inst, the quarter! y repens 
by ie 4.M, Gale, the engineer, was submitted, Ip statet 
thas the quantity of water in atore inthe lochs om the Bk 
imat, was sudliciout to reaintain the supply to the cety and thas 
compenatinm to the river Toith tor a of Sule On 
the same date the Mugtock reservoir contained T# Aavs’ 
water for the city, and the Gorbala reservoies 43 days’ water, 
at the rate thoes works are being drawn — Those guns. 
tities ate lese than at the i fe Inst year, bat 
they are greater this at the same ee asti~ 
tity of water sent into the ef dittet during Apr, 
May, and June last, averaged ZF 00000 gallons a day from 
the Lorh Katrine works, and 3,800,400 gations ada froin 
the Gorbals woe meee a total of Su S8O(L608 gal a- 
dey. The population withia the whole limite af the district 
supplied now niquets Gy MAS TU, oo that the average duily 
consumption per bead during the last three mosthe anueants 
to nearly S2 galines. During these three nesaths, however, 
there — ne ee used ——— = a ae 
your; a ing arerege Over ¢! x townt 
cansesnyd ion per head per day is Ot} gallons, 

Deoth of an Edinburg’ Kagincer On Friday last Mr. 
James Newlands, for upwards of teentycfive an the engi- 
never and earreyer of the Licerpoal Corporation, died is teat 
st Mr, Rewleate only ae froma the aoe; duties of 

a fow w ago, retuigiag a salary a ition 

of Eoaltece engineer. deeeased qentleman’ wat a 
native of Sizoburgh, avd was etucated at the High Sckord 
avd Criversity of his astive city, where he eubsequeatly 
actized for ems years af an architect and civil enginerr. 

was one of the most practical asd experi i 


The Ironstone Mines ot Tomixtout—The Mil of Leith, 
near Tomintoul, anitshiee, baw bees known fora natnber 


i. toeontain a large quantity of beutalite fremeatone, 
A fow years ago it was worked to seme extent, but a te 
the distance of the mines from the mearest raiiway--17 to 


2) miles—it mald not be a Cua 
beriond benestite, Heoently the deposit again been 
cerefglly examined by a gentleman of gevrt eaperionsn in 
fainieg, aud his opinion ie thet it is both rich and ploatifal. 
The Puke of Richeaond is the owner of the lant oa which 
the ironstaue secure, and TL worderstand that there is a com 
pany ready to treat with the duke with « tiew to the con- 
Seuction of « branch railway aad tae developeeent af the 


for howe cousumpiion aml the exportation, and not by over | peieeg. 


gar balng cold atc, Lal, 
+ thousand cubis tect, but it le intemdied to make a eodae- 
inn of dd. whartly after the works have teen formally teans- 
ferred te the Gas Counmission, 

To Conkgsros tes re —Owing to the space taken upin the 
present number by cur account of the Wolverbampica Show, 
wy are cotapelled to poalpone until peat week, the publicn- 
lian of vevernl letters alevady lin type, 

Twe Isstaresiox or Civis Exoiseaus.—Ths Members of 
Cornell aed the Studenteof the Lastitution of Ciel Raginerrs 
have been invited by Coloncl Clarke, R.E., the engineer to 
the new Pertamouth Dockyard Extension, to visit thoee one 
tonstee nest moet interesting wotks om Mocuing the Siet of 
July. We trust that thie tariation eGll be themunghly re 
epended tr, for Ubere are ie works at preeetot bo ress that 
will so wel! repay inspeetion. A full citeriptinn detailed 
iilusteatios of the «dockpard estension was published in Wwe 
wisnensse, Sept. 2, 197", sal ia scseral swt quent musbu gs 
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FOREIGN AND COLONIAL NOTES, 
Brazilian Telegraphy—De. Andrea Lamas and Senor 
Pedro §, Bamas hare obtained an exclusive concession of 5 
privilege (or laying a cable betweee Hin de Janviro amd the 
Fiver Plate. Tho coneeedon io granted for a peried of 40 
yeara, aul at the expiration of that time, the Brazilian sta- 
tiens and that part of the cable off tho Bruzitian const are to 
belong to the Brazilian Government, which has also the 
option of parcharing the enterprise af the end of 10 years. 
‘Tao years acy allowed for the construction of the enble- 


Detrait River Taune! Comsauy—Thit company has bees | 


organised, and Mr. J. F. Joy bee teen elected president. 
The works are expected to be song eciemoncesd and traina 
will probably be passing through the tumnel within two 
Feare. 


Population of New York.—New York is shown br oSicial 
retaras which hare just been compiled to hare a population 
of MS203 inbsbitants, of whom S271 were white ant 
13.093 coloured, Of the 129,109 white inhabitants, 519,555 
were born io ihe United Slates and the remainder in foreign 
eoanteen, (0 the forcign bore inhakttants of New York. 
200099 were Trish, 11100 Germans, S198 Reghish, asf 


P40 French. 


Modree Reathwog Britgea—Another bridge on ihe Madras 
Railway has viven wey. le this case the structure which has 
failed is om the Bellary brauch of the eoespany's apetens, ani 
it is famitiacly known in the Presidency as the Veerapoor 
bridge. The goods teadic on the branch ia suspended for the 
present, while the ueael shifts are mearted to im comnexon 
with the passenger traffic. 








Comadian Reilreaye—-Conatructive operations are being 
vigoriusly prosecuted of the Levis ond Rennebee and the 
fervl and Drammeondeille Railways by Me. Hulbert, the 
contractor, About 10) men are now employed upon the 
former line, and 7/0 upon the batter, 


Peansyleanian Steet Reite.—The lennaylrania Stoel Com. 
pany's works near Harrisburg are now producing Bessemer 
steel ratis at the rate of 14,0) toce peranown. This pro 
— wonld steel rail annually abowt (4 iniles of single 
Py 


Railway: ia Neo Sonth Woelee.—An extension of the 
Great Northern Raalway of New South Wales froes Aberdeen 
to Seome has been formally opened. The New South Wales 
Gorerament has oot submitted any echeme to the Colonial 
Legulative Assembly for railway extension or for other 
ineans of improved communication with the interior, The 
Weeters oad Hevtbirn fines have not yet been mmpletod to 
Bathurst and Murrearusd:. ‘The rarinua extensions un hand 
appear to be progressing talerakiy well, 





The Geran Noee.—t is eapected that great increase in 
the German fleet will be male during the oral few ears, In 
addition te three turret ressels. of whieh two are to be built 
at the dockyard at Kiel, arvl one by the Valoun Campane at 
Stettin, eeven corvettes are to be constructed at Dantzic, and 
are to be all finished br 1s77, 


Gas-Lighting at Cuegies.—Messra, Detton, Tregn, anid 
Wilmot hare entered into m coutract for lighting the streets 
ef Compo (Braail) with gas. 


Telegraphy iu Victoria—The mmecunt of revenue derived 
from telegrams by the Victorian toreroment, in 1474, wus 
B45! Thin total showed a falling off of W85/., as com- 
pared with the corresponding Ggures for 140%, 


Coustoatineple Trarwwerys.—A line of tramway between 
Azap Capon and Besobitash will short ly be opened for traffie. 
The cara which will be ran are from the workshop of a well. 
known Vienna bilder, A Stambou) lise from the Veni 
Dami mosque to Ak-Serni has heen nearly completed. 


American Patenta—Commissioner Leggott has teen hear. 
ing, at the Patent Office at Washington, arguments for and 
against an applicntion foram extension of patent rights to 
Mr. Williata Kelley, of Kentweky, for purifying iron & 
forcing up andl throagh it atsnoepbetic mit while the iroo is 
ina tuolten state Tho remonstructe were suspercue rail- 
way cocopanics and irom roanufactucwrs, the latter principally 
from Peansylrania. Tho commissioner took the pagers, and 
reserved his judgment. The case iv, of course, of interest 
acd importanec to ali iron and siecl manafecturers 

Prasiticon Raitwoxs.—A eompany for earrsing out a line 
between Jumdisby acd Jtu hes been ndrerticing fer tenders 
for the comstraction of the line. The tenders were to be 
epeerd June 2%, 20 Chat itis possible that a commencement 
has sinor beon made with the works, 


British Colambian Pines. —Pioes of nleoet ineredible size 
aro mot with i British Columbia. Trees often monsure 
S20 ft. in height, two-thirds without a branch. The masta to 
be bad on Vancouver Island are superice im flexibility and 
density to the best from Riga. 


New Zealawd Railwags—-The works of the Great Northern 
Railway of the provinre of Centerbory (New Zealand) are 
peogrening townnls Kainges, Whe fencing is complete to 
the Styx, amd the provincial porerament has invited tenders 
for tho erection ef am iron inter bridge over the north 
branch of the Waimakariri. 


Chitice Teegrapiy.—The Chilis Governesent bea re- 
solved to proceed with the eonsixuction of three additional 
lines of telegraph. These lines will extend froan Nacinento 
to Lea Angelos, Qairibue to Canquennes, ani letorca to the 
maain northern liar. 

The Kost River Bridgre—Recent adviers from New York 
atate that the coustruviion of the tewer for the East River 
Bridge between New York and Hrooklyn is tanking rapid 
Progrest, Nine courses of tamsonry hary been land, rising to 
aw heighs of 20 ft. abows the water. 


Rai tie Vs 


bas apreciated ae 
alleged eroscun 





sri —The Victorian HMenie ef Asseonh! 
milion tore prt upom the Fairlie and other 
| railway syatems, A contract for the 
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second portion of the North-Eastern of Victor: euiles ig 
length, has bewn let to Messrs, Styles, Murrey, Ca.3 the 
Grat wertion of this bine, whieh is 44 miles in length, is ex+ 
Fected to bo ready for teaflie in Mareb, 1872, 


aAtaother Great Ameriota Bridge —Looomutives have pow 
al over a great irom railroad beadge over the Ohba, at 
Seoweod, which hae been ia evarse of construction for two 
years, The betdge is nearly theve-fourtha of a wotle ie length. 
he channel epan is 0.0 ft. wide and 16{t. abown bow-water 
taark, while’ it contains £00 tons of irom. The approach on 
the Ghie sete ia by en arcade of AL arches, which is comidered 
a very fine ploce of snasones. The arches of the arcade are 
40 kt. froes ecnten to evtter, 

















NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrpotesnaaped, Wednesdar, 
The Clecelowd Tro Mariet,—Vosterday the Midile- 
brough iron market was well attended, Like the previous 
week there was ngein a great decaand fer iron to entoplete 
cargece of stemmers wailing ta proceed ta ana, weed sunkers 
whe oval deliver pigs immediately, about td. por ton 











1, fle Gd.; Na, 3 Ads, til; No, 3, 48,5 and No. # din 
Both dhe bone and fievign demand fue pig irom continues 


geod, and makers are wtill sold forward for many moutle, 





fhe Pinished from Trede,—All ihe works are as besy as 
peesible in the variows branches of thie trode, and from the 
onders which are ecaning to hand, they are Wakely to be kept 
if this antisfactory stale foe some time to come, 
for rails are numerous, amd additional contracts ase belag 
aeured by Cleveland firms In consequence of the pros 
perowe state of the ahipbailding trade, there ig @ capital 
demand for plates and angle iron. lars, bolts, wuts, and 
screws flod a ready market. 

Shipbuilding. 
yards present a basay appear: nes 
her of vessels uf all sizes is verioes stages of progren On 
Mendnay Mesers, Backhowss acd Dixon. abidieabeough, 
launched an iron screw steaaner 192 ft. long, 20 ft. broad, 
aud 11ft. Lis. deep, She was christeme’ the Sixtposix 
Messra. Blair and Co., Steekten-on-Tees, will fit her with 
engines 4) hore power, ax will ahortly proceed to take 
a snare of general trading fur a Middleshrough firm, 


























Ragruceriag —Oa Teesside theee ia a lnege amount of 
Dlast: furnace engiorering being done. All the marineen 
gine builders m the North of Eegland have aa couch work 





om hand as they com get through, and engineers generally | 
There is, however, still = scarcity of | 


are excoeding!y bury. 
bridge wrk. 


The Conperntive Evgine Works at Newcastic. The Co. 
operalive Regine Works, Cuechurn, Newcastleom.Trne, to 
which we referred last week, are to ox oath operations no 
Monday noxt. 
nine heures’ exster, 





The Seatswood Bridge Compeng.—The annua) meeting of 
thiecompeny was held thie month. For the wear ending 
Jone i) the annual net income amounted to upwards uf 
fiui?, A dividers’ of 10 per oemt. waa declared. 

Tie Newoustle College of Phgsical Soleare.— Subscript 
for the purpose of estatliening this college have been most 
liberal So well hae the undertaking preceeded thot ar- 
tangements hare been toads for the opening of the college in 
Oetober aeal, 





| The Sivel Works of Gortow—Theee works, which are 


situate near Manchrater, aed which weee recently purchaged 
hy Mesers. Hulckow, Vawghon, aed Co. the great jron- 
takers, Middlesbrough, have heen altered and started as 
Teeasemer steel works, 





i Thre Middioatraugh Dock—The doesirab’e extension of | 


this deck ie being rapidly proweded with. The Chamber of 
Commerce hare recommended the North-Eastern Railway 
Company to cootinwe the quay well om the soeth aide of the 
dock j to erect podd eubstantial warehouses and proper « 
on the south-eastern slbe of the dock entrances, and to procure 
& powerful net of shone loge for bading heavy goods and ma- 
cheers om the north side of the caisting entrances, Three 
suggestions are pow reeciving the attention of the railway 
directors, 

The Inatitetion of Mechania! Kagiacers—In additom to 
the information we gave last week respecting tho forth- 
ening visit of the Institution of Mechanéeal Engineers to 


Middlesbrough, we sow append a fist of papere which will | 


he read on Tuesday and Wednesdag the 25th and Doth inal, 
The aubjects anil the names of the grutlemen who will road 
the pagers are ae follows: * Om the Manufacture cf Hema~ 
tite iron,” Me. Wiiliam Cross! of Askar ins Furness ; 
“On the Preliminary Treatment of the Materiales Used in 
the Manufucture of Pig trom in the Cleweland IMatelet,” Mr, 
Isano Lowthian Bell; “ Dhscription of the Improved Comn- 
wind Cxlinder Howling Engines at Lackonhy Iron Works, 
Gistitestrongls,” Sy. Alfred (. Hill; ** On the General Cro 
logical Features of the Cleveland Miaing District," Mr, Jckn 
Jones, Middlesbrouch; “ Description ef the Brake Droms 
and the Modo of Working at the Ingieby Inchine on the 
Tosedale Branch of the Norti» Eastern Heiway,"” Mr, Joba 
A. Harwell, Gatestowd; "On a Simple Coestruction of 
Steam Engine Cioeernor, having a Close Approaioxation to 
Perfect Action,” Ne. Lead, Mibileabrough: 

Boilers with Fenall Water Spaeo and Root's Tube Boiler,” 
Myr. Charles Cochrane, Middlesbrough; “On the Breakage 
of Axles Under Radway Rolling Stuck," Me. Edward 
Phtcher, Gintecteat: “On the Principal Constructions of 

















Hive Mechanical Adeautages,” Me. Willian (3, Marebalh, 

Tie Nine Howry’ Moresrext—JVhariog thx week Me. Joseph 
Cowen, pat. Me, Oherlee Marky [vier have boot 
! atlctepting to Bring tha mattcsa weed tem tevelher go Cinta 











moore than dhe raling quotationa, whieh are ns follows: No, | 


Tnguiriea | 


On tha Tyee, Went, and Tees all tho ship 
Thete area greet mum: | 


Tt ia atated that they will bho worked on the | 





“On Steam! 


Breeehloading Mechanim for Small Ariana and ther Bela | 
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| conference might te beld, and, if possible, the strike ie the 
| engineering trade ended: Up to the thine of writing. we are 
seery to eny wo bare not heard of the endeavour bring 
attended with eucores, Curtxinly the masiere hare consented 
at last to meet the men on certein conditions. The men 
‘may probably atiend # joint meeting, but wo fear they ore 
imot likely to relax ia the least thei¢ determination to eon- 
tinwe on strike until the nine hears’ sewenert os alogted. 


NOTES FROM 'THE SOUTH-WEST. 

The Colliers’ Strike ia Soath Wates,—On Satuntay even- 
ing, a third instalment wae paid by the Amalgatuated As- 
sociation of miners to the callers now out ow strike in South 
Walea The total amount dietrihuted was 8017, [ie Bd, 
which was dimded between G7 men vt the rate of Ba 2H, to 

‘cock man. The nember of mes claiming from the union 
deereasing. The Grat instalment remitted ly the 
namounted to 1082, ed. which was divided be- 
m $222 men at tle rate of 24. 2d, cach. Tho scened in- 
wrt armoimted to S81¢, 4s, Sl. and wae divided between 
S734 cow at tte rate of In 11d. cach, 90 that (be miveber of 
aiming asietance freee the aseciation has muck de- 
Tt will be core that tho asstatance doled aus by the 
mo during a period of sig weeks amounts altogether 
Si, per ronn, of just la. dd. por week. 

wren Candi and Nor York—A pandeet 
ihment of a line of steamers between Cardi tf 
k is suid to be om the tapis. It is proposed to 
effest thie object by means of # limited liability company, 
with shares of TOMOL, eat, ‘The Marquis of Bute it is 
silirsocd is furourabls to the prajoet, the realisation of which 




















dors not appear, however, to be by any means aan! at 
presents 





Exports from Credigi—Tho average quantity of coal sent 
from Canhifto forelge ports monthly ie about 100,000 tone 
Last mooth the total fell, according’ to the Custom Howse 
retaron just published, to 67 tons, this unfortunate rernit 
lesng wholly due to the etrike among the stem coal colliers 
of South W Im May the exports of coal from the port 
aronumtesd te 0 tone. The qanntily of iron shipped trouy 
Cardaf in Dene axsunted to 0,U0 tone, of which 10000 tons 
wore seat to New York. 


The Avouride Engine Works, —On Saturday evening, Me. 
Abrahams Jeifieies, late foreman of the forge department at 
the Arnnside Rugine Warks, was presented with « handexme 
geld watch aul chain and an addres Me. Jefferies wos 
foreman of the forge department for {7 pears aud was @ 
workueen for 10 years previousle. The number of subscribers 
to the Geatieeial wae abont JU and included the foremen, 
workmen, and draughtsesen of the Avonside Engine Coe 
pany. 

Welsh Raifunwx—The Mitlant Railway Compasy will 
establish eommansention shortly with Seana br means of 
the Swansea Vale and Neath and Heeme Jasetion Haiteays. 
A chort branch, which will eonneet the RSymunew Rallway 
with the Great Western erste, will be completed hy the 
end of this month, 










oh 
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_ The Forest of Deas —The iron trade of this district con- 
thas setive, The coal trade & steady and is expected to dis 
play increased aniniatien. 


Swansea Merbour Tenst,—The tevenae of the Swansea 
Harhour Trost sh atplus of incoane oter expenditure 
for the past yoar of i » the principal portion of thie sur 
plus having ocourred during the past alx months. The in- 
crease isoxpected to continse asthe importation of iron 
ore fromm Spain well probably attain till durther importance 

Sevage Utilisation at Tuxutfou —The Taunten Teard of 


Health bes resolred to purchase for 709. a fleld for the pur+ 
poer of utilising the sewage of the town. 








Tog’ Vals Raiferny—The receipts of this line continue to 

be much affected by the unfortunate Mrike still comlinuing 
sameng tee steam coiliers of South Wales, Uhe leet weekly 
trafSe retara shows a collection of omly 42677, a¢ compared 
with G725!, in the correspoeding week of 1 












Tae Rertism Assoctatios.—The arrangesnents for the 
meeting of the Dritish Association in Edinburgh are now 
nearly conspleted, The scctiona will be neconmucdatert int 
| the various class-rooms of the University, and it is expected 
thai the great hall of the Porliamest Hotise will be used as 
a tecepticn room, The firet peoeral meeting of the sseoce- 
then wall te heldia the Mesic Hall om Wedeeslay evening, 
the 2ud ot Angust, at 4 o'clock, when Professar Husley wall 
resign the chair, ond Prefeeeor Sir William Thomson will 
neraine the presidency and derver an addres. On Thursday 
evening, the rd of August, a leetere will be delivered m the 
wi place by Prof Aba, F.i.S, om some recent in- 
vestigations awd applications ef exphosire agente, On 
Friday evening, the 4th of August, a soiréy will be given by 
the Professors of the University. On Moaday erening, 
Angust 7, « disccurre will be delivered in the Music Hall by 
Mr, EB, B, Tylor, FBS, on the relation ed primitive to 
mevlorn civilimtion; on Tueutay eroning, Atgist 8, there 
will bea soirtc is: the SMuseam of Sclence ned Art; and the 





























Wotnoslay, the tith 
‘excursions will be mad 
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WARREN'S STREET SWEEPING MACHINE AT THE WOLVERHAMPTON SHOW. 
CONSTRUCTED BY THE BRISTOL WAGON COMPANY, BRISTOL. 


SCALE or reer 











Frou ——— the namerous implements exhibited this 
i. by the Bristol Wagon Company, we have selected © 
for iNeatration Warren's street-aweeping machine, a4 em- 
bedying a new arrangement, and one which has already 
given great satisfaction at Cheltenham. The machines 
usually employed for sweeping ond hauling mod from 
roads and streets, are all combined, in other words, the 
woud cart and the apparatus for working ft, are contained 
in ofe and the same implement. Thus, after the mad cart 
has been charged, the old system necessitates the tranait of 
the machine, as well as of the cart, to the place where the 
sweeplags have to be deposited. According to Mr. Warren's 
plan, on the contrary, the cart cam casily be attached to, or 
detached from, the machine, ax we shall describe presently, 
by an operation occupying caly a few minutes of time. Hy 
this arrangement, therefore, much tine, as well as a corre- 
speading outlay incurred in the purchase of a greater 
number of combined machines, can be saved; it is evident, 
also, that Warren's sweeping machine can be kept almcat 
continually at work, being wufficient, in fact, for from five 
to ten carts, according to distance of the tipping place, 

‘The apparatus we are describing, and which we illustrate 
on the present page, is furnished with two sets of brushes, 
working independently of one another on separate shafte, 
while ia the cedinary machines of this kind but owe set of 
brushes is provided for. The former plan allows the sweep- 
ing of «total width of 4 ft. 2in., and as the brushes work 
loosely om the shafts, and not asa fixture to the cart, they 
can easily adapt themecives to all the inequalities of the 

Each set of brushes is worked from the rosd 
wheel nearest to it, whereby the turning of the machine is 
greatly facilitated; the set of brushes, of cours, sopping 
with the wheel on the side to which the cart is turned. 

We will now deseribe the manner ln which the sweeping 
portion of the apparatus is detached and attached. Refer- 
ring to our engraviag, # palr of small wheels, K, will be 
noticed, which can be lowered by meana of the hand wheels, 
L, These wheels are made to support the apparatus after 
having been detached from the cart, andim order to do this, | 
the lever, N, i Giret rained, awd the handle, O, pelled for- 
ward so as to disengage the catch, P. As soon as this 
bas been effected, the epring, (2, releases the pawl from its 
fastening, 5, when the cart can be taken away, and another 
instantly be attached by merely raiting the lever, Y, and 
by repeating « similar operation as in disengegioy. The 
hand wheels, I, lower the brushes as they beevme worn, 
while the shute, G, can be raised to suit the brushes by 
means of the hand wheels, H. 


\QSNEWTERS | 41 SARE 


Camwapiax Pactvic Ratewat—Mr, Moberly, C.E., and 
Mr, Lennan, OK, have left Ottawa for Britieh Columbéa, to 
e the survoyeof the Canadian Pacific Railway in | 
thet quarter. Two routos are to bo ran, one through the 
Leatherhead Pass in tho Rocky Mountnins to the Pacific 
a ee en Howse Pass, Mr. Moberly 

i plore the former route, com- 
menocing nearly 460 miles from the Pacific; aed Mr. Lennan 
and a couple of parties will explore the latter, or morthorn, | 
route, through the House Pass. The fullowing gentlemen 


have been appai to take charge of other surveying | Inpray, &c., Hannovns—Mr. Robertson, C.E., in # lotler 
, Mr. states that he considers that the 
harbours which be 


Voont paration of eighteen reports upon the 
. Mr. J, Fl Mr. Ht. | bes 1 : 
emang, Saspcted will keop him fly employed until the next 


» G, B. Lloyd J, P, O.lfanley, Mr. W. A. | to the G 
Austin, Mr. C. Hl: Grinaby, Sr. B, D: be Ed ppd siege’ 


> di 
KE. Carre, Mr. C. James, and Mr, E- W, Jarvis, 





season, when he will return to India. 





RANSOME’s STONE CAISSONS; BUTLER’S PATENT. 
(For Description, see Page 47.) 
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BAUSCHINGER'S INDICATOR EXPERI- 
MENTS ON LOCOMOTIVES. 


(Continued from page 18.) 

We will now proceed to explain the construction 
of the diagram showing the netion of the valve gear 
which is annexed to cach set of indicator cards, and 
which is called by Profemor Hanachinger the dia- 
tribution diagram, 

As an example, we will select che distribotion 

i referring to the firat “ notch” of the mixed 
engine, A, illustrated at the head of the reries of 
dingrama belonging to that engine given on the 
noxt page. ‘These, and all the other diagrama we 
illustrate, are, we may mention, drawn to one-half 
their original alze. The points at which the supply 
of steam is cut off, in this cnac, are at 14 per cent, 
and 19 per cent. of the stroke (hind and front end 
respectively), as ascertained from the valve motion 
dingram. ‘The line, oz, represents the stroke, and 
parailel to this line are drawn, also half size, the 
steam ports for the admission and release, the 
former above and the latter below, « «. We will 
bow assume the piston to move on its stroke from the 
front to the hind end, or from z tog. Having arrived 
at a point, ¢, near the hind cylinder end, the valve 

the to admit the steam, which, atthe end 

the stroke, ie admitted to the amount, 0, 6, called 
“hind pre-admission,” The piston begins now ite 
return stroke, at the commencement of which the 
opening of the port atill increases a little, till the 
Maximum opening is reached at ¢, corresponding to 
the pesition of the piston at ». From this potnt, 
the valve begins to close the port again, and when 
the piston in nt a point, ¢, the supply is cut off and 
expansion takes 
the opening of the valve to the exhaust, 

whieh, at the end of the stroke is open to the amount, 
«.f, termed by the professor the ** pre-releape.” As 
the piston moves again from z towards 6, the ex- 
haueat opening atill increases till ¢, and becomes shat 
when the piston has arrived at 4. From this point, 
the piston com ea before it the steam remain- 
in the cylinder, till it has arrived at a, when the 

re opens the port again for the pre-admiasion, 
and when the same process begina again. In a 
similar manner the other distribution diagrams can- 


tained in our Hlustrations explain the action of the 


slide valves for the various degrees of expansion, 
while the eubjoined Table contains further infor- 


plnce till a point, ¢, ia reached, ! 
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steam distribution, here again following the course 
of Professor Bauechinger's observations : 
| (a) Lead or pre-admission, To inaure a good 
| setion of the steam it is essential that the maximum 
cylinder preesure be attained at the very commence- 
| ment of the stroke. If this is the case, the admia- 
1 ston line of the indicator diagram—the piston being 
iat the end of the stroke—will rise in a vertical line, 
, neither receding from it nor, after the vertical has 


BM: 
7 





pm Sole 62 LB. 


been reached, recoili 
defect is 
motion when working at a high degree of expansion 
) #8 shown in diagram No. 1, while in diagrama 
Nos. 9 and 10, taken at the 6th and Sth notch 
respectively, the admission line recoila slightly from 
the vertical, Under the circumstances of diagram 
No. 1 the area of the opening for pre-admiasion la 
2.5 per cent, of the piston areca (as shown by the 
seale) and for the moderate speed at which the 
engine waa running. this amount of lead is, no 
doubt, too much; in diagrams Nos, 9 and 10, on the 
other hand, a pre-aimission of from 1.1] to 1.6 per 
cent. of the piston area would apprar mach too 
small, even in the latter case where the engine waa 
| making but 54 revolutions per minote, 

In this respect the curves obtained with the 
Meyer ralve gear show a marked distinction, which 
‘will alrvady be apparent by a mere inspection of the 


aio. The former 


from it 
—- the case with the shifting link 
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‘ea em 7g aT 
: | Perbed of admia , * a) Maximum cylinder preesnre.! 
| < sion in per rent, § i g 4 9) EE ee aa 
i 9 of stroke. = ig = Be. ~s 
& oat 34 i | 3 3 Hind eed. | Promtend.  §° 
teen of i¢| @ 1s zeq| 3 w fe | ee (eae | a8 
valve metion.| € ra a . 33 a a S Eu, i ee 
~ 1 ' 5 = = i; + ( a] ‘ 
RSC ne LALA I 
5 = | 8 224 gsi 08/28 2d G8 BE 
=| 3 S |S sega, = | ee [sel ee] 2 E/E 22 
uy eUS, a) Epa gael o |SEU8 Gel oe! dai gal Ph 
i j & iw | a E ayles! is sk /5 | 83 2g 29 Bo} wk 
: pata) B |B jae oF eee oh at at at 
+ | os = = | = = jm | 
= — | —|—— oes | ee |e 
{ i| 118 7.9) bopen | gabut oF 88 DS i P| ad 
| scale far [SS SS BS | at] | 
| Se [Sed] 38 a7 4) 134 8.3) $ open pres, 88 a7 | | 8 | or | 49 
& 5A, § open ut) 128109 | BA | 4 a] f 
A |Stephenscn. . telan| 09 | pm 8} 72 53) }open | } abut ize 120 | os | 199 |) 06 | F 
3] SF GS } open opera 123) 122 SB | 120) 6 BL 
He ] i 
se 'emn| 40 | oo | ol 75/50) bebe | open | isl oe | so | 108 | oo | a3 
t em o iu ie | ae ° 
le 8th} e2 n 10! 54) 5.8) starting chee | oh 72 | me OP ai | 
i) 168 7.2) } open chen | 108 3a | St | 68 | 62 | aS 
lia} oO) 3t 2 | e107 | do pc a3 | og ; 
‘ Pas We 107 open = open oy 6 57 “a ‘6 | OB 
i i ~ kas = o~ 7 
$1 107) 7.1) Zopem | open 08 72) 70 | BF | BF 4 
{}ise} ¢| 42 | 8 ie 135) #9! Fopen | open (106 57 | bu | 58°) oa | 37 
@ Meyer........ | | | gi& 83) 5.6| hopes | open 107) 46 | 41 42 = 35 
j lia | | sg 87 W@ 128 4.5) fopen | open | 117) 46 | aD 45 BB 3a 
| tj 17) 2; 61] “open | open Lui a6 | gs | OB | By | GH 
j i i 15, 8 6.4! open | debut) 10) ML a ae 
| 14! 3 | 2 97 1G) a. | one [atarting open | iil ea) fé¢ | oz) 58 | wo 


mation which conld not be conveniently given om l 
the oon themselvea. Before att further, _ 
we wish to call nitention to the dotted lines ahown 


in the diagram just described, These lines refer to 
earves which would have heen obtained with an 
ordinary slide valve, and show already clearly the 


a nted by the auxiliary steam paa~ 
of the Frick or Allen valye. 


e will now examine the form of the indicator 
curves with reference to the principal periods of the 





distribution diagrams, ‘The series of curves taken 
from the gooda engine, g, show that, in the case of 
Meyer's motion the amount of pre-admission remains 
constant for all degrees of expansion, That the 
amountof lead, inthiscase, was insufficient, isclearly 





j hold themacives 





shown in the diagrams by the adimizaion lines with- | 


drawing from the vertical lines which mark the end of 
the stroke. Constant lead involvesalac constant com- 
preasion, and this latter eewms to have been avoided 
as much as posmble in the engines, E, F, and G, 


gt 


with the Meyer gear as shown by the dingrama and 
also in ‘Table Il, The deficiency of lead in this 
case appears, therefore, all the more faulty, as both 
elementa, lead and compression, regulate the ad- 
mission, If the clearance spaces at the beginning of 
the admission are already filled with compressed 
steam, a leas amount of lead is necessary and cice 
rered, With the shifting link motion, however, nat 
only the lead but also the compression increases 
rapidly as the link approaches mid-genr: but con- 
sidering the high speed at which the engine is 
usually running in iid-gear, this phenomena docs 
not prove a drawback as the increased compression 
is calculated to facilitate greatly the attainment of 
the full preasure of steam in the cylinders at the 
commencement of the stroke, 

Furthermore, it should be remembered that a 
good admigeion of the steam dependa, not only on 
the amount. of lead, bat also on the commencement 
of it, or, in other words, on the period at which the 
valve opena the connexion with the steam chest 
preparatory to the next stroke of the piston, ‘Thus, 
on examining the distribution dingram taken at the 
second notch of engine, A, it will be seen, that the 
pre-admimion begins when the piston has yet 4 per 
cent. of the length of stroke to travel, while the 
amount of lead ia 2.2 per cent. of the piston area. 
When the Meyer valve-motion is employed, Pro- 
feasor Bauschinger recammends an amount of lead 
of 2 per cent, of the piston area, and alao that the 
lead should begin at $ per cent. of the stroke 
before the dead point is reached, and that the com- 
pression should amount to, at least, 10 per cent. 
of the length of the stroke. These data depend, 
of course, on the amount of stroke and angular 
advance of the ecoentric, on the lap of the valve, &e, 

In our next number we ahall examine the indicator 
curves with regard to the element of admission, 

{To be continued.) 
THE ART OF TURNING. 

We havo receited the following circalar just issued by the 
Worshipful Company of Turners, and we have much pleasure 
is publishing it as it refers to a matter likely to interest 4 
umber of our readers: 

The master, wardens, and court of assistants cf the Wor. 


| shipful Company of Turners, in contingance of their action 


last year, propose to give, cach year, their eilver medal and 
the freedom of the company and of the City of Loedan to 
any ome workman or apprentice in the trade wha may send 
in the best specimens of hand turning for the year. 

The material to be ased will be varied in different years, 
so os to include worel, ivory, metals, stone, epar, Ae. The 
competition for this year will be in turning in woad. 

The following are to be the conditions of the competition. 
The qualities which will be considered in awarding the prize 
will be the following, viz. ¢ 

1, Working to exact dimenaions, illustrated by a cylinder 
Gin. long and Sia. in diameter, or any other object which 
shall measure exact inches without fractions, 

2 Esactness of surface and fit, such 29 as shown be a nest 
of cylindrical boxes with screwed ide, which shall drop out 
of ome another ans Gt without shake; but these qualities may 
be otherwise illesteated at pleasure. 

3%, Exact copying, so that the two objects 
aa two cups, vases, boars, or cheasmen) way 


vor 
7 & Bestaes of design, epmmotry of shape, and good form 


of mouldings, 
4. Fitness of the work and design for the purpose proposed, 
grain and 


0. Ability to tarn im difvrent woods, of var: 
de of bardnees. 

Tos candidate say make bis cwe selection from the abore 
list ; but the ono who best fulfils the largest number, imetad- 
wen ir and = no ol eae cme 
work must a turedeg, in 

i a tus The different objects mast 
sion House, London, daring the 
moter Monday, October End, and ending Saturday, 


must mot exeovd 18in. in height and s foot in 
diameter. They must bo each marked with o pri mark 
or motte, and nambsrod, and accompanied by a list, showing 
for each nutober the grounds on which the prise be sought. 
They must be accompanied by a sealed envelope marked with 
the same mark or motto, and containing the name amd 
address of the competitor, and his age, if an apprentice, and 
in all cases a certiGeate of good tugt, anid a certificate or 
declaration that ho is im the trade and that the work is by 
his hands only, These will not be opened until the judges 
have made their report. : 

The specimesa neat will remain the of the com- 

iter; care will be taken{of them, but the Court will pet 
Fat ible for their enfety, The candi- 
dates must remove the specieens at thelr own cost within 
a week of the decision being communicated to them. 

The successful candidate lest yenr wes Alfrod Maddon, 
50, Peabody-buildings, Commercial-street, Shoreditch. 

The judges wore the following citieens and turnors: Mr. 
Charles Hatten Gregory, Psst President of the Institetion 
of Cheil Engineers; Mr. John J. Holtanpiiel, Assco. Inet. 
LE. Engine, Lathe, aed Tool-Maker; and Mr. Joha 
Jaques. Tho Bight Hoeourable the Lord Moree of London 
has kindly ensarcited to present the prise fue 1871. 

By order of the Court, 
Cwantre Inntasp SurReere. 

59, Mark-lano, London, July, 1871. 


— {euch 
facsioniles in 
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BAUSCHINGER’S INDICATOR EXPERIMENTS ON LOCOMOTIVES. 
(See preceding Page.) 
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COMPOUND SCREW ENGINES OF HMMS. “TENEDOS." 


CONSTRUCTED BY MESSRS. JOHN ELDER AND CO., ENGINEERS, GLASGOW. 


(For Description, see Page 5.) 
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waves 7 Askaw Pig. Company, being examined. Mr. Clark, Q.C., then 
MANUFACTURE OF HEMATITE IRON | Gyton grophitie S28. S57 we 2719 ded to call Local evidence in stipport of the petiiiee of 
Ry Me. War1am Croesar. ,  comnbined 0.100 2. O469 1222 the Hrastal = a saunas in opposition, the 
Tx the hematite districts of Lancashire and Cumberland: | Sillown, R60. S424 —_ TE Tan ir Clcmen Complies tes prmmiie 
¥ euliariti matecials t a oe . r = “ 

en wee not add, to wer tige ‘ado of all The iw mepnad e mes a . ast ; B on _ ; of the unopposed Lyne Iegis Railway Bin (from 

recent it blast furnaces, CHAT sae ae WY - th os ? jt . 
= mee a wp i woning i" fare os Megerdion Grace, treed ce ttROO io the ih feo, before a | of a, Mere | 
but it is poght & description of the reeults obtained elee- [oem + ane pr = O04 on a wk Me Clarke, re being extnshond Sa pn? ag 25 
pm bee fe eg = poodle Ey poy iy A Ine. e891 Le SES) .a09 Clark, QC., then summed wp the evidence on behalf of tho 


Bristol and North Semereet Railway. Mr. Denison, QC., 
then replied for the promoters, os that there were . 
eighteen petitions in favour of the Bill, And with regard to 
the question of broad and marrow gauge, Mr. Fowler, C.E, 
who had been called by the Great Weetern Hailway in 
opposition to this measure, was only a recent convert to the 
broad gauge, but he (the learned counsel) had bed the good 
lack throeghout in being consistent for the marrow gauge. 
In Gre yours he boblgwed on good authority that there would 
hardly be « bit of broad gauge on the Great Western proper. 
And as to the question of rates which had heen raised, rates 
were not higher or lower because the jents were highor. 
The committee-rocm was then cleared. (hn the readmassion 
sige aye th the oe oer gi = of 
opinsen that t was proved, uses 
were then processed with, some being stpasued. 


the most eciontific manner ant with the most appre 
appliances. The furnaces of the hematite distret are 
much the samo as these at work in Clereland, but the 
appliances for working them are not usally so good, 
at work at Darrow may be taken a¢ a fair i 
y 
boshes, 


In working m material #0 difficult to deal with as the 
hematite ore, the firet and most important point to be 


meet hemevite furnaces as to size and capacity. 

atv about S6rt. high, and 151, diameter at the 

having a capacity of about 1000 to 10,000 eubie feet. The 
furnaces at the Furness [ron and Steel Works, Askar, with 
which Mr, Grossley is ennneeted, are 67 ft, high and 19 ft. 
wide at the beshes, a to 18 ft. below the gas outlet, 
and have a cagaelty af 15,100 cubse feet, which is greater 
than that of any other hematite fernace at present working. 
‘The various attempts which had bern made to work larger 
furnaces for hematite ores do mot seers to have been atte 
With such success as to justify the eroction of others, and one 
or two instances where farnaces of 75 ft. hare been erected, 


furnaces have been blown out, and the height “ditminiahod 
to Sor 50 ft. The Askam furnaces of 07 M. did got work 
well for some time when they were Gret blown in, and the 
cause of their bed working waa attrituted to the smalloess 
of the arene bells in proportion te the width of the 


rane, 
‘The belle at first employed were only 7 ft. Gin. dinmeter, but 


lowed to be tho largest of any yet weed for hematite furnaces. 
‘There farnaces now work with great regularity, and each 
proteess weekly Crom 400 to 400 tens of iron, a pe gi op 
= being agar — For —— 2 ie —_ 
furnace gas t 0 arran t adopted in the 
Cleveland district has not [cond found to anawer so well in 
the hematite furnaces; the Carnforth and the Askam Works 
are the only two places at which this plan is adopted. The 
Teasons for not it at the other places are—firet, that 
it is believed to act prejudicially upon the quality of the 
fron produced; and, secomdly, that it throws » heavier back 
pressure upon the furnaces, and thus interferes with their 
regular working. The furnace at present building at Askam 
inex to te ready for working in a couple of months 
It bs 75 ft. high, 24 ft, diamoter at boshes, ond has a bell 
16ft. in — i —_ in adopting three be proven 
was to ascertain whether jo wdlvantages would resalt | Commissioners were Chancellor, the Earl of Coz 
from increased height up to 76 ft. which has bees obtained | and Loni de Tabley. a 
in Cleveland. The —— for charging the furnace is} Pouring the samo week the following Bills were read a 
wonly ted where ¢ fe from hematite furnaces is | third time in the Houre of Lords, and passed. The Bristol 
wh which was found to take off a large Proportion Purt and Channel Dock Bill, the Liverpool Trameays fill 
of ges to the stoves and boilers, The blastore of White- | (with smepdenente). the Great Northern Railway Will, the 
haven aml Furness does wot differ much is quality, but there {et Lemon al way Bill, the Bradford and Thornton 
can be oo doubt that the beet Whitehaven ores aro richer | Railways Bill, the Lancashire and Yorkehire Railway (new 
than the best Fureess ores. The ore used at Askam has the | works) Bill, the North Metropetiten Tramways Bill, and 
following composition: Peroxide of irom, 63,00; silica, 16.503 | the Killorglin anil Farranfore Railway Bill. * te, engineer tothe weg ra Board of Works, 
carbonate of lime, trace; moisture, 1.60; total, 100.00; per} On the Lith inst., before the House of Lords Com. | said that he advised the Board that this was s a} echeme. 
centage of metallic irom, 54.10. Threw principal varieties of | mittee, the ease of the Somerset and Dorsct Kailway [ill was | ‘Tho Board of Trado are to pay a contribstion of 200,000/. om 
Irish orvs are used in the manufacture of hematite iron, | open and adjourned. This is an Extension Bill to join the | the contemplated new street Peto completed. With regard 
which are fairly represented by the ores known aa litho-| Midland Railway at Beth, to enter into trafSe arrangements | to only a portion of the Lae tele completed, in witness's 
mange, red aluminous iron ore, and blsck modular irom ore. | with that com ted also to enter into working agreo- | opinion the line would be useless if not fully carried out. He 
The analyses of these ores is ne follows; mente with © e and Bournemouth Railway, and to | had mo dowbt it would be carried out in its entirety, Local 


oee ome tat a newer phase: 4 eae 
é ie sapere oP proved re the ea 
acd al results, Apother point worthy of attestion is 





PRIVATE BILLS IN PARLIAMENT, 


Urox the arsembling of the Peers in the House of Lorde 
on the Lh inet., the | assent was given by commision 
to the following Wille: The Aberdeen Harboer Mill, the 
Sutherland Coithnese Hailway Bill, the Bristol and 
Excter Railway Bill, the Great Southers and Western and 
Cork and Limerick Dirvet Railway Company's Bill, the 
North Brities Hailway Bill, the Vale of Clyde Tramwa 
Bill, the Brecon and Merthyr Tydvil Junction Railway Bill, 
the Great Western Railway (Steam Vessels) Bill, the Lon- 
den and North-Western Hailway Hill, the Micheldean Road 
and Whimeey Railway bill, North-Eastern Railwny 
Bill, the Aldborou, arbour and Mailway Hill, ¢he Mar- 
gate Pier and Harbour Bill, the Wharves and Warehouses, 
Steam Power and Iydraulic Prewure Company Bil, the 


to cennect the London and North-Western Lege | He 
Paston-square and the wnderground branch of the Midland 
Kailwny at St. Pancras with the Charing-eroes Railway, and 
for ing two now streets over the rallway between Oxford- 
street, Lescuwter-square, and Castlo-etrect. It abso provides 
for trains for labouring classes, at fares not exceeding 1d. (in 
addition to Government duty), with limit of compensation, 
in caso of accident, to 100%, The length of thisnew prepened 
line is to be 2 miles 48 chains, and the proposed capital is to 
be by shares 1,700,000!, and by loan OOO Mr. Hawk- 
shaw, C.E., was examined in support of the preamble, and 
the Committee adjourned. 

Before the House of Commons Committee the Bill 
from the Lords of the Isle ot Wight and Cowes Now 
Junction opi f was ded with and adjourned. 
Neeek of tile & into te a company for making a 
railway from the Isle of Wight, in the parish of Brading, and 
crossing the river Medina, to the Cowes amd Newport Rail- 
way, on the north of Newport, amd to enter imto arrange- 
ments with existing companies. 

On the 20h inat., before the House of Lords Committee, 
nee ease of the Somerset and omg Railway a 
maining clauses were agreed to. The promoters’ case of the 
bane wea St. ee a —o Ralieray _ waa 

urther procerded wi 7, Barry, joint engineer of tho coms. 
pany with Mr, Hawkshaw, being firet exareined. There were 
no enginewring difficulties coanected with this scheme, and the 
line, ne doubt, would be a groat advanta, With respect to 
the Metropolitan Railway traffic, that traffic has increared two 
millions within the Inet twelve months, The whote trailic of 
the itam Railway is 40,000,000 a year. The absence 
+f dividond by that company has nothing todo with its trattic. 
ie 


Dover Railwa: Lig 
houses Trust Dill, the Waterford and Wexford Railway Ii) 
the Holborn Vindact Station Ball, and the Bristol and Portis- 
head Pier and netver (wetness Doeks) Wall. The Lerds 


: Black | Purchase tho Tramways of the Somerset Coal Canal Naviga- | evidence was then called with respect to the necessity for the 

Tathomange gtuninous. nodular. | 2 Coops . contemplated mew street amd its milvantages. Counsel having 

Silses goto 11.25 “0 On the 17th inet, before tho House of Lorda Comsmittoe, | been heard in opposétion, on the part of Southampton, 

Alumina "gras S41 2u.8T the Somerset and Dorset Kailway Bil was further but without calling evidenee, the preamble wns declared to 

Titanicacd —_.. trace trace 7a with, Mr. Merewother, Q.C., heard in o; itinm to the | have been proved. 

Peres di: of iron 25,05 34.65 71.03 mensure on behalfef the Great Western Railway (ibe prin-| Before the House of Commons Committee the Isle of 

Protexide Ka trace érace 0.08 cipal opponents), proceeded to call Mz, Fowler, C.E., who | Wight and Cowes and Newport Junction Railway Till was 
Magnesia and lime = 1.11 trace trace | | Rare er —- aa inexspetiency amd inutility f be} — ere -. oe seal tha teal 

sation 16 posed Te ts’ cane waa not comela nother ® wate [ills reecived the royal assent 

‘Water of combination 16.58 Bissell 1.15 par the Committes adjourned. At the conclusion of Mr. | by commission lo the Howse of Lords on Momda: Test. These 

Metallic iron... 17.55 24.25 60.04 Merewether's speech, the learned counsel begged their Lord- | were the Letterkenny Railway; the East London Nailway ; 


ships that be taighe be allowed to say one word personal to 
himself. This was the Inst occasion that be should hare the 
howour of aldreesing a Committee of their Lordships’ Mouse, | Tramways ; the Thames Valley Drainage ; the Great Northern 
and it would be quite costrary to his uswal practice anid habit | Hallway; the Deven and Cornwall Railway; tho Navan and 
if he failed to express his deep sense of the uniform courtesy pt a0 Railway; the Dover Harbour; the Lendon and 
andl Kinduess whieh he had always reecived from members | South-Western Railway; the Londonderry and Coleraine 
of their Lordships’ House, Mr, Mecowether was the leader | Railway; the Bradford and Thornton Hallways; the Lanen- 
ef the Parlinmentery bar, The learmed gestloman was called | ehirv and Yorkshire Railways (sew works); aed the Usk and 
te the bar om the th of Jume, 1897, and received the rank of | Towy Railway Willa. The Commissioners were tho Karl of 


Beas h, Lord Sydney, and the Lord Chancellor. 


As to the all failure, the explanation was to be found 
iin an mpeper tribution of masterials, owing to the bell not 
being suitably proportioned to the size of the furnace thront, 
‘The lime weed at Askatn bs obtained freen a nvighboering 

warty, and the coke used is obtained alanost entirely foes the 
purbam coalileld, and is wsuaily of the very best deseription. 

The analyses of the limestone as well as of Askam pig and 
of slag from Askam No. 2 furnace are subjuined ; 


Staiuton Limestouc. 


the Columbia Market Approaches and Tremwnye; the lira. 
ford Canal; the Bristol ort and Channel Dook ; the Live 


. Tho prambte of the Sligo and Ballaghaderrcen Junction} The following Hills have been read a third time ond 
Carbonate uf in east, et = Railway Bill was aleo proved aad reported without amends | passed in the House of Lords; The Ronis and West Claro 
side of i aluintae a. og “s aa ments. ‘The object of this Kill isto extend the time for the | Railway Bill; the Great Western Mailway Bill; the Bury 
Sibee. saaal ae ne ’ aa 05 compulsory parchase of lands, aud for the completion of tho | fort and Gwendreath Valley Kailway JAIL, and the Merecy 

ee ass ae ae peat nee railway ; to aathorive the issue of preference shares; to make } Railway Hill 
100.0 provisiun fer a county guarantee on the part ofthe com-| Inthe House of Commons the following havo passed the 


pany's capital; to enable Viscount Dillon to imerease his 
sulseription, and for reeiprocel running powors with the ad- 
jeaee railway company- The Kent Coast Railway and the 

thern Railuay Hells werw also before the Cognmittee on 
Unopy Hills, and reported with azsendments, 


third rendings The Devon and Cornwall Railway Ibill; 
the Dover Harbowr Hill; the Lendon and South-Western 
Railway Bill; the Londonderry and Coleraine Railway Ball ; 
the Navan and Kingecourt Kailway Dill, and the Burning 
bam West Suburban Isilway Hil), 


Slag from Akim No. 2 Permace. 


Magnesia a de oe avs ae BI) Befory the House of mons Court for the consideration | On Friday the 2ist inst., before the House of Lords Com- 
Sulphuret of calcium ais ame pad 2.45 of focus standé in tho case of the Islo of Wight and Cowos | mitters, the orpettion to the Mersey Docks and Iarbour 
Protoxide of iron ie oun on ov 2.08 and Nowport Junction Railway Bill the locws was disallowed | Board (No, 2) Bill was withdrawn, In the case of the Ruston, 
Potash ... A we _ ies 1“ 1.60 ef the Corporation of Southampton and the Southampton | 5¢. Pancras, and Charing Cross Railways, the preamble of 
Frotoxide of manganese... ues tree | Chamber of Commerce, but the focws was allowed of the Lele 


whieh was passed om Thursday last, The following are the 
express terms on which the Committen passed the preamble, 
viz., two years for compulsory parchase, nnd three yoars for 
completion of the works. Mr. Denison, Q.C., for the pro- 
moters, expressed their opinion that these were very hard 
terme. chairzasn observed that (he Comomittee did not 
want any expression of opinion, Choe were the terms upon 


Soda and lose. ne see tte ae 2.05 of Wight (Newport Junction) Railway and the magistrates, 
merchants, and other inhabstants of Newport. 

On tho 14th inet., before the Ilouse of Lords Committes, 
the opposition of the Great Western Hailway to the Somerset 
asd Dorset Railway Bill was further proceeded with and 
concluded, Mr. Grierson, general manager ef the Groat 





100,00 


* Abstract of a reper real before the Institution of Me~ 
chanical Engineers at Middlesbrough. 
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which the preemble wns decided to have been proved. The 
clauses were ther agreed to. This Bill, by the way, ia the 
same which oar imaginative comtemporary, Tie Kagineer, 
Last week informed its readers had f throengh Coantnittee 
under the altered title of the Leadon Central Railway, The 
alteration is a pure lavention om the partof Tée Kugineer, 
ani! ae it has no ox in fact, we must eseribe it to an 
uswonted outburst of misdirected imagination, Our rom 
teesporary aleo refers to the success of the promoters ns 
warranting an interchange of congratulations between them 
and the public, Mr. Denison did not oanrey thie impree- 
sion when be uttered the complaint we have abowe recorded 
‘The preamble was absn proved ef the useppased North and 
South-Western Junction Hailwny Bill { Troesfer), 





NOTES FROM THE NORTH. 
Grasgow, Wednraday 

Glargow Pig- Tron Market —Tho Scotch iron trade, lock- 
ing af it in te preeent enmedtition, of in ite future preapects, 
baa bardly ever been in a sounder state: tho shipments of 
tron from Seoteh ports, both foreign and eoastwise, alibough 
expected fo be a fair anerage, Lave exerted the most san- 
guine expectations, aud i ie esperted that for some werke 
te como they will be large, as there ts an dnereasing deapwesd 
for freeghia to America and other porta, Most readers who 
take on interset ln the irom trade will recollect that when, 
about this tinv Inst yoar, the commencement of the heetilities 
between France aml Germany was announced, the prospects 
ef trade, afler « long depression, were encouraging, and, 
although prices were # little foreed up by speculation, still 
there was every chances of a revival of all branches of trade 
warranting & eubstantial rice. Last year, although things 
heekedl well for the trade. it could not be compared with tbe 
present prosperous state of matters. There are now very 
mueb larger shipment sales. The German ports being open, 
a large quantity of iron will be sent orer there to make up 
for the defisencive caused by the war, Op tooking at these 
farts there is erery Teasom to suppose thet in the comme 
course of events prices are likely to goon improting. Mon- 
day of last week ween boliday, On Tuesday the market 
epened tery strong, when bueiness was done up to fs, ensh, 
and is, Sd, one month; oe Wilnesday the price was hardly 
a , Closing acllore at G0e ensh, and Siu. hh nee month ; 
om Thursday a good business was dona at is. 414. cash, and 
fee. 6d. one month; on Friday the market was very strain, 
closing at dx. 7h. prompt, and 6%, one month, buyers 1} 
less, Some makera refuee to sell at all just pow, and if the 
shipments keep wp as ia aaticipated, iran neat come ot of 
siore to supply the founders, as the total wevkly make ia 
coaly shout 24,000 toma, Up to this dete the atecrk be 
Cosnal’s store for this month bas been reduced by fully 100 
tons, and there is a small quantity of irom going out of the 
Canal Company's store, Tho following ore the pricca of 
some of the best Brands of makers’ lrom ; Gartshetrie No. 1, 
tity, GL; Coltnres No. 1, O4«. Gi.: Langloan No 1, Gta; 
Sbotte No 1, 65s. These have all been advanced to-day. 
Last week's shipments were, foreign, 13,50) tons ; coastwiee, 
SUD, total, IDA; same week lust yenr, R42 tons, There 
was a further advance on Moeday and reeterday, and dhe 
market teas ayrain been steomg to-day, buslseres dose at Gla 
to Ole th. a onth, and Ms. AL to Ge Lyk cash; dosing 
buyers at Os. 10d. cosh mol 64s, 2 a month, sellersasking 
@ dhade more. 


The Maginerring Tradea—lf it wore at all possible, the 
engineering tmice geverally are becoming still buwer, Moiler 
meking, iron founding, bridge building, and engineering 
proper, are in euch @ etate of briskuess, that nurs canmot be 
obtained in suflicient sucihers to execute the work tn band ; 
and the managers in many cases searcele kuow which work 
ta attack first. In almost all cases there ia scarcely the full 
complement of hamds yet, owing to the habits of the men 
beieg unectiled by the Iste holidays 


North British Associotion of Gare Manogere—The tenth 
annval general menting of thie aesocation waa held in the 
hall of the Reyal Scottish Society of Arts, Geerge-sirent, 
Edinburgh, this day week, Mr. Wagh Bartholomew, Gilaagow, 
ia the chair, There was a pretty large attendance cf mana- 
yers, Fire new meinters were siddeil to the sescciation. 
The committer reportodt that the succesful authors of the 

ize eeeny were Me, Inere, Poefar, andl Mr. M'Phereon, 

Lirkeskiy. Myr. Mucras, Dueelee, real a paper on The 
‘Transfer of Gas Worke from Private Companies to Corpora- 
thens,” which wos weil receired. Dr, Steremsen Macadom 
then delivered a lecture on™ The Relative Voluo of the Puri- 
fying Agents Employed in the Masufsetuty af Coal Gas," 
whica, being alte and taterceting, was listened to with great 
attention. ike weecting agreed, on the nition of Mr. 
IT yslop, Paisley. to raise the yeurly subscription per eacanber 
froen Gs. to dee Et was rescived that the mext moeting of the 
association be held in Perth on Friday, th Joly, LAT. 

Great frow the Government for Arbroath Hartoor.—In- 
formation waa received in Arbroath frm Mr. Baxter, ME, 
hast week, stating that, in eotupliane: with am application 
from the Harbour Trustees, (roversment Lave grantce a joan 
of 20,00M, for the improvement of the harbour. The news 
erated the utmost satisfaction in the town. Tho sterpla 
bells were rang. 


Laging the Bieat Stone af the Yay Dehije—Oa Satunlay 
the flewt stone of the Tuy Bridge was formally beid in pre- 
sence of a few spectators, The first part of the structure ts 
« land abutmerst—tie nooomary excavation for which baving 
just been ont ed that the first stone of 
this gigantic Aepmital thors Itmas 
be montiongd that the hesdge comzuences with a curve. The 
land abutment is rnised to the beight of 24 ft. so that it may 
te in line with the piers, Thoexraration for the tlret land 

det has teen completed. “Vhere is another pier on hand, the 
Pundations of which will be wunk em the beach io front of 
the rocks. The firet theoa piesa bave wach a apan of 60 
A lasdiag pier bas bees run out Mis ft, inte the river, and i 
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is intended to rus ancther pier at right angles to leerenee the | cleared from Cardilf for Dardt w 
incilities for discharging materials Everywhere there are | supptiod by the Liyari Irow Com 
evidences of activity, and there can be no dowks the work will} irwa supplied by 


fons of har iron 
fd 132 tone af sheet 
oker and Co The Elia 











esors. T. We 


ho pushed forward us rapidly ne possible It is probable that | %& Thayer bas cleared from Cardiff for New Orleans wish 


agrond fousdation ceremonial with maeonic 


opours will | #01 tons of railway iron supplied by the Rhymney Irom Coan. 
take place when ene of the great piere of the bridge has been | pany, and G00 tens of hoo 
sunk, The directors al a meeting on Saturday last expressed | and Co. The Septentrio 


tren supplied by Messrs. T. Naxh 
cleared fram Newpert fer New 


their gratification with the manner in which ererrthing hae| York with 51 tons of irom sapplied by the Patent Nut and 


bern conducted by the contractora up to the pre 
and they are very sanguine thet the whole of the w 
be completed within the specifird time of three 


orks will 
years. 


wnt tue, | holt Company. 


Al Tren Corpazy. 


The Comstance has cleared from Cardiff for 
Ancona with 151 tose of bar iron supplied by the Lipavi 
The Eblens has cleared from Cordiff for 


eoutract has been entered into with the Falkick Foundry | Quebee with 150 tome of railway iron eupplied by the Dow. 
Coanpany for 3500 tome of castings, a large portion of which | lais Iron Company. The Ledge Nadre has cleared from 
hase been prepared, and aro in course of being transmitted | Swaneen for Alesandria with L084 tome of pateet fuel 


to Wormit Bay on tho Fifeshire side of the Tuy. 


Greenock Water Treet-—The monthly report submitted 
to the Girereevk Water Trustees at thet monthly morting 
yesterday, showed that the depth of water ia Lock Tho te 
at present 3% ft. 8 im.. and that the total quantity of eubie 
feet cm hand is 174518814. Tho superiatenient reports 
that the old works are in (sir working omler, ‘The feering 
rounil the eutbankinenta and new Gryfe works je neve 
Bnished; asd there le 28 L. depth of water at tower of No T 
reservoir, and G0 ft. at tower of Nat. Tho works along 
the line of the tunnel are going on slowly. and the con: 





‘ tractor’s engines, boilers, Ao, not now in use are being re 





mored, 


The superintendent having heen offered an nppoint-| 'arlamentary session of 1472, 
tavot abroad, with » higher eslare chan at preveat, the oom- | railway distasre between the Seatl 


supptiod by Messrs. Cory, Yeo, emi Co. The Nerth-Kastern 
aerow steamer, has eleared from Cardiff for Leghern with 
LtG? 4ens of railway iron supplied by the Khymery Lron 
Company. The May Ghee ike cleared from Newport fur 
Get with G10 tone of irom supplied hy the Ebbw Vale Iron 
Company. The Ange hae cleared foes Newport for Stettin 
with 470 tons of iron supplied by the Tredegar Irom Com- 
pany, The Balmoral, serew steamer, bas cleared fren 
Cardiff for Rotterdam with 176 tons of ahect iron supplied 
by Messrs, T. W. Booker and Co, 


A Tennel onder the Serera—lt is rumoured that the 
scheme for tannel under the Severn will be revived in the 
The olject is ta redere the 
Vales conlfeld and 





mittee tecrmmendel an increase of Meo Wilson's salary, | Londo and the West of Enjland. 


making ut #9, showli he refuse tho offer. 
Apps 

—Mr. Jobs Muclosd, assistant professor of mathematic 

the University of Glasgow, bas } 

mation] instructor at the Roya 

wich, by Sir L. Simmons, Governor of the Academy, with 

the approrel of the eorctary of Stato fer War, 





infaent fo the Royal Mititory Academy, Woolsrirh. | continues greatly 
in| the steam coal ecolliers of South Wales. 
ast been appointed muathe-| taro shows a receipt of 4476/., as compared with GUBKE, in 
Military Academy, Wool-| Uhe corresponding werk of LH70, 


Taff Vele Ratleay—The trafic of the Tail Vale Railway 
aoml by the enfortunate strike among 


The fast weekly 


Senth Woles ond West of Fugland Coal ant? Metal 
Morkete—A morket wos beh om Saturday et Swansea. 


The Highfond awl Agricultural Society's Sbow.—The | Forge anil foundry pég irom were stated to be im better re~ 


annual show of the Highland ond Agricultaral Society is 
being held this wear at Perth. To-dey, to-morrow, and 
Friday are the show days. There la a larger display im the 
implement department than there has ever teen before, 
The implements lad nll to be in their places by ten o'clock 
yretentey morning, ao that the inspecting comnitice might 
Procol to exaanine then with the view of announcing their 
awania to-day. 


NOTES FROM THE SOUTH-WEST. 

Trade at Neweport.—Rail orders have been coming in froety 
from the United Biates and Caseda, The European demand 
appears to have aleo immprrved, bet there ie atill omby Heth | 
doing with Kuesia, The price of rails le wall aapported at | 
WY, 1h, to Td, per tom, fron on board. Pig irom hes dtieplayed 
ap uprard tendency, and an improvement recently nosiced | 
in ti plates it well maintained. 


Somerset ant Dorset Rotliery—A Bill, prometed by the 
Sermereet ard Dorset Keilway Company for an extension ef 
the coonpany’s line from Kvercreech, near Shepton Mallet, 
fo form @ junction with the Midland Knilway at Math, bus | 
passed a Committee of the Moose of Lords It had been | 
opposed by the Great Western and other broad-gaugy in- 
teresta, 


Ordaonce Serery of South Waler—At the last monthly 
meeting of the Cardiff Chamber af Comamerce the seeretary 
ssid circulars had been isewed by Mr. Dalton, clerk of the 
ace for Glamorganshire, in which it was stated that the 
fonrd of Cinloanee required notre to be given of the momi- 
nation and appeintment of two of more intelligent porsane 
in each perish to attend the Govcrament offvers, anid peanut 
out the boundaries for the parpows of the new 6 in. 
survey. 


New Lighthowee-—Myr. Leti Verward, late Government | 
contractar at leeobroke Dockyard, bas bero selected by the | 
Trinity Hoard to erect @ tighthow deelling hones, ned 
other eflices at Hartland loons, hh feeon, The height 
af the lighthouse will be about i847 ‘The enst of the work 
will be trom TOO. to D000, and it is to be coaupteted in 
about fiftcea months. 

The Bath Stowe Trade. —The Midland Railway Company 
jutemds to make sprcial armogementa with a view to the! 
extension of the EBsth stone trade, Tho material will be 
brnagist to a dept to Be constructed at Hathampton, and 








4 
| Trematites were in greed demand, and the 





will theme be convezol in barges te the company’s goods 
station at Bath. 


Lianelly Raiheoy—Me, W. D, Philippa, of Manelly, is 
about to sever his conpesion as manager with the Ltanelly 
Rsiiway and Dock Company in comsequence of kis f 
accepted an appaintwent upan the Lenden and 
Western Railway, He is to be prewnt 
by his cll friends and associates of the Ltanelly. 


Trode at Mortigr.—tThe tron works in the Merthyr idlis- 





‘trict continue active, and eobstentia) orders are nuticipated 


The steam ena) trade remnine in a comparatively stagnant 
atate, and thers are but slight hopes of renewed aciivity. 


Pewhbroks and Teshy Railmay—A work of rome importance: 
in contexion with this line bas been commenerd, viz-, a new 
pier at Hebh's Point The pier will enable vessels ta cone 
alongside to load and discharge cargou, The pier ia ox- 
pected to be coanpleted within sig moentha. Aly. Davies ix 
the contractor. 


Tis Forest of Deaw.—The low trate is belek is the Forest 
of Doan, there being am abuedance of onferson hand. The 
fiene engaged in working minerals appear to be ales doing 
well, there being an imerensing demand for Forest of Dean 
iron ore, The extraction of eval af the principal collieries ot 
the Fenest of Deas istrict continues large, amd the coal 
trade taay be prenounecdl active. 


Welsh Hkippiag Morcacute—The Summer Cloud has 


ving | 
4. 


ed witha tea! imoeial | 


oat. jel, 
aces asked 
for Shroprbire and other good brands were Kigher then laet 
week, There was also a good inquiry for dn-plete bare 
Reficed tin was sold for 4. being the highest price which 
ithas touched! since May, 162% Tin-plates were wenteil, 
but tho high prices asked by makers prevented basiness, 
Cornish and Doevenshiew iron ored are reoeiving much atten: 
tion, aod are being imported into South Wales to an increased 
and increasing extent. 


Welch Railway Tregic—The Monmouthshire Railway 
Company appears to have commencel the current half year 
well as regards its trate returns, the first forteight having 
prulvoed H7B82,, as compared with OUS1/. in the correspond. 
ing period of T8770. The revenue of the Rhywsey Raslwey 
is also ineroasing. 


FUREIGN AND COLONIAL NOTES. 


New York Railroad Depits-—A new ee depot for 
the Hudson River and Harierm ellreads on Corty-eecen the 
Mrect lo tapidly appromching comnpletion, as is also a branch 


railroad in Weetehester county, ehich |e to cotnect the two 


Some contracts for forward delivery were re 


j great thoroughfares. Within a few monthe the depsee om 


‘wenth-sixth and Thirty-Gret streets will be abandons for 
the mower and more attractive building, 


Auericnn Narrow Geuge Eegines.~The Baldwin Logo- 
motive Works at Philadel phis, hare just completed a narrow 
(3 A.) gauge leeomotive for the Donter and Kin Grande Kaii- 
rend. Itis said to be the first narrow gauge locomotive 
built in the United States for gemeral passenger ar Ireight 
wrevier, The engine iv six-whreled, four of the wheels 40 tm, 
in diaeneter being coupled os deivera, while the puir of lead- 
ing wheels are arranged a0 a2 10 enahle the engine to pass 
short curves readily. The cylinders, which are plored outs 
side, are Yin. in diameter with 16 in. stroke. The total 
weight of the engine in running order is BS180 Th. of whied 
TH 000 Th. wee carried on the four driving wheels, A four- 
whooted tender having = water capacity of 400 gallons and « 
coal capacity of about 1f tons le attacked, 


Tarmasian Coal — Messrs, Cummsings end Ca, proprietors 
ef the Deo Mills aod Coal Mines, are engaged in opening op 
an extessire wine discoveret seme time eines by Mr. Andec- 
en Cumuangs The area of the new mine bas been proved 
aver an extent of GU acres, ned the quality of the coal ia 
superioe to that obtained from the old ming a» it leaves bee 
slack, The seam, oo far as it Las lows opened vat, is 20 im. 
thiele. 


Anetiend Harbour Commission. A board of harleur com. 
missioners has been formed at Aucklend, New Zealand, ‘Iho 
cooatruction of a dock is talked af. 


The Belgien Irom Trade—Tcth refining and casting pig 
have been much sought after by French industrials. Orders 
for slesest all descriptions of irom eerored ench other rai ly 
and freely; rails alone are au exrepdion to this remark, 


Northern of Prone Rajliory.—The radio of the working 
charges to the tratlic teevipte of thie ayetons reee last your 
to 48 percent, When the war broke out, the company was 
working G62 miles of fine; in Deoember, it lad only 2754 
suiles in working order and under lis content. 


The Creat Axstrelian Overland Telegraph—Mr. C, Told, 
‘cotmaster-Gereral and Superintendest of ‘Ts i 
Seuth Australia, states thet the grrat overlamd telegraph 
which is being carried across the island-continont ie being 
erected in o moet substantial manner, Tho wire is of the 
beat quality, specially manufactured by Messrs. Jchnena and 
Nephew, aol the iueglatore are of the most approved form. 
The balk of the poles used om the Adelaide side ate heavy 
gum saplings, and twenty to the mile are being plasted. 
Abent 5? galvanised wrought-iron poles hare boen im- 
orted for the section between 4H) 8) males in Jongth 

Port Angusta, 
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ENGINES OF H.M.S. TENEDOS. 
- . + + ‘ We publish this week a two-page engraving as well as 
B O I L E R 0 O F H.M.S oe sia T E N E D 0 s. iMhestracions o@ the present ded opseitve pages. and om page 
CONSTRUCTED BY MESSRS. JOHN ELDER AND CO., ENGINEERS, GLASGOW. 63, showing the engines and boilers of H.M.S. Twnedos, 
the excellent performance of which daring the official trials 
we had occasion to record about three mouths ago. Thede 
engines, which are rated at 550 borse power, nominal, are 
of the compound, intermediate receiver, retarn connecting 
rod type, with sarface condensers, and were designed aed built 
by Meters. John Eider and Co,, of Glasgow, The cylindors, 
whieh are slightly inclined to the horizontal, are 57 ia, and 
90 im. im diameter, respectively, the stroke being in both 
cases 2 ft. Gin. Both cylinders with thelr covers are 
thoroughly steam jacketed, the steam being supplied te the 
Jackets by « pipe amd coc’ k from the maln steam pipe, and 
the water arising from condensation being discharged into 
the het well. The pistons, also, are steams heated, the ar- 
rangement for admitting steam to them being as follows ; 
The back rods, or, in other words the piston rods passing 
through the back cylinder covers, have each two bole 
bored through them, thew holes being each fitted with a 
sliding pipe. One of these holes serves as the steam inlet, 
and simply opens into the steam space in the piston ; while 
the other commeanteates with the hot well, and is provided 
at its inner end with a pipe leading down to the botton of 
the space in the piston, #> that any water arising from 
comdensation may be blows off through it. 

The intermediate receiver inte which the high-pressure 
exlinder exhausts, consista of an annular space surrounding 
the jacket of the high-pressure cylinder, and cast in one 
piece with the latter, ne shown ia the section on the present 
page, which will also serve to explain the arrangement of 
the valves ated passages, The large cylinder is fitted with 
a single slide, while the valve of the high-pressure cylinder 
is equilibrated, and is Gited with an exp m valve on the 
iback, as is shown im the subjoined section, Both the 





SCALE OF FEET 











th THT I} 
WMA 
| Av } 











valves are thr ried for both steam aud exhaas. 
|aealn valves are driven by link-motion in the usual way, 
| amd a third pair of eccentrics with link-motioa is provided 
for working Uhe expansion valve, th t tink-motion being 
adjosted independently by the arr ment of reversing 
ocrew shown in the end elevation contained in our two-page 
engraving. 

To enable the engines to be readily started, there bs pro- 
| vided on the top of wach cylinder an ordinary small slide 
| valve moved by hand, by the aid of which the steam can 
be admitted and released from either end of ether cylinder, 
the supply of steam thes admitted being drawn from the 
jackets, a4 shows by the section on the present page. The 
| pressure of the steam thus admitted to the large cylinder 
| is coutrolled by the ordinary escape ralees, aed by ad- 
| ditional relieving valves openieg to the intermediate re- 

ceiver. These valves are required also to limit the com- 
pression in starting, before « vaeaum te formed in the 
eylinder, 

The condenser is situated om the opposite side of the 
erank shaft to the cylinders, and above the air and circu- 
lating pumpa, the latter being worked by rode from the 
main pisteos, while arms extending from one of the 
piston rods of each cylinder serve to work the bilge and 
feed pumps. The circulating pamp ix arranged to draw 
the water throagh the condenser, the water traversing the 
tubes of the latter while the steam circulates around them. 
The condenser expoeee 5000 square feet of sarface, and it 
can, Uf required, be used with injection, the circulating 
}pamp being in such @ case rend Jered available os an ad- 
} ditiogal al pamp, The condenser tubes are ided into 

Taswastin TeieoRaricy.—A line of telegraphy hasbeen |) Awextcas Batpoes—A bridge across the Mohawk river, & | three gro through which the water passes sucee 
erected between Laznceston and Deloraine, Tasmania. It is | short dis » below Schnectady for a braneh of the Saratoga The ony 1 with steam by alx b 
nleo proposed to extend the advantages of telegraphy to the | Railroad, has been camploted at a cost of 4 is, The : 
| 
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ranged as shown ia tho longitudinal and trameverse sections 
of the stukehole on the present page, These boilers are 


eylindrical, and of the ordinary return tube class, each 


esstern portion of the Devon district from Delortine to the | Western Maryland Railroad Coeopany is building » Howe 
terminus of the Mersey and Deloraine lines, and thence on to | truss bridge in two spans of 120 ft. oach across Owing’s creek, 
Latrobe and Torquay. abore Mockaniest 
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ENGINES OF H.M.S. “TENEDOS ;” SECTION THROUGH CYLINDERS, 
CONSTRUCTED BY MESSRS. JOIN ELDER AND CO., ENGINEERS, GLASGOW 


ee ewerriic! 


her 


boiler being 6M. Gin, long by 10 ft. in diameter, and con- 


taining two fernaces ft. in diameter, 


‘The total beating 


surface exposed ia S754 square feet, and the maximam 
working pressure is GO lb, per square inch. The chimney 
is telescopic, and in addition to the air space surrounding it 
being wsed for ventilating purposes, there is « ventilating 
shaft about 2lin, in. diameter, carrie! up for a distance of 
about 18 ft. 6 in. within the chimney itself, this shaft being 
fitted with a damper at its lower ¢od, as shown by the 

tudinal section through the stokehole. 

fhe total weight of the engines and boilers with water 
in tho Latter and the surdace condensers, and with pipes, 
casiogs, &c., and the regular Admiralty allowance of spare 


gear is but 339 tons, 


Wo recorded recently the very secceasful performance 
of the Temedos during the official trials, but for convenience 
of reference it may be as well that we should repeat the 


particulars here. 


We therefore subjoin them, premising 


that the Temedos ie a wooden-Luilt screw corvette of 1275 


toms Lurthen. 
Paxricuiars 


Draught of reel, 
Daag of veasel, 
Draught of vessel, 
Displacement 
Mean speed of en- 
gies in revolutions 
Freda ger nied ae 
of expansion 
Mean effective pres- 
eure in small cyl, 
Mean effective pree- 


eure in large cyl. 
Coseaylant oteol 


per hour os 
— Sapa 2 
Meon LHP. 
State of weather ... 
State of sea 
Barometer ... 


ee 
We should notice th 


small 


14 ft, 10 in, 
1070) tons 


COAL rer. 
9 tisoes 


700 Ib. 


1.545 th, 
443 LHP. 
fine 


enooth 
29,98 in. 
6? 


Six hours’ 
Sizhours’ trial at full 
triel at power; mean 


kno! 50 
ten-knot — speed 15.01 


Wh. dio. 191. 4 in. 
1éft din. 16 ft. din. 


14 ft. 10 in, 14 f, 10 in, 
1070 tome = 1670 tone 
7é2 rev. G87 rev. 
OG times 6,6 times 
oo 26,2 Ib 
11.28 Ib. 
1106.4 1b, = 4688 IB, 
1.36 Ih. 2.82 Ib. 
Ho; LHP. 2018 LHP. 
fine fine 
smooth moderate 
4004 im, 29.92 in. 


me 


atin all three trials all the boilers 
were at work, and thus at the lower power the hewses by 
radiation and similar caves had a much higher propor- 
tionate eMeet than during the full power ran; in fact, in 
the lowest power run, they more than counterbalasced the 
increased economy due to the expansion. During the 
§-Anot ran, the throttle valve was nearly shet, and dering 
the 10-knet trial it wae also partly closed ; bence, during 
the 8-knot run the initial pressure in the cylinder was much 
below the boiler pressure, and the sumber ef expansions 


During the latter part of the fall power trial the 


steam blower bad to Le weal, and thie caused ae Increase in 
the consumption of fuel It is to be borne in mind, bow- 
ever, that Admiralty engines are mot suppoeed to be at all 
times capable of exerting full power without the aid of the 
steam blast, as it is only under exceptional cirewmstances 
that full power Is resorted to, and Im such cases the con~ 


sumption of fuel becomes a secomdary 0 


t, Altogether, 


the engioes of the Tenedos are thoroughly geod examples 
ef modern marine engineering, and we hope to see many 


such engines supplied to our mavy. 





Omi cers IN Pakit—In the week ending June 24, the 


Parts Omnibus cos btad 


the receipts were 12, 


In the week er | 
sumber of cmnibuses at work was 507, o 
the ourers 


were aa _—_ 
appear to 
y to July fra: . 


1870, 


reviring, 


pe phot gt os cuvenponding 


had 603 omnivuses at work and 


July 15, the 
the receipts 

undertaking would 
revenue of eom- 
, however, a decrease of 
period of 








THE GEOLOGICAL FEATURES OF 
CLEVELAND.* 

Tax author stated that during tho last twenty years, tho 
Cleveland Hills bare rien into national importance, as a 
mining centre, and from them ia raised ore sullicient to pro- 
duce one-third of the manufactured irom in Great Britain. 
Previous to 1850, it was known that ironstone existed, bat it 


was not covaidered valuable enough for working, till the | j 


supply of ironstune from the coal mrasures of Dur had 
fale Ho mentioned that the late Mr. Vaughan discovered 


the “ main seam" of Cleveland in the face of the Eston Hills, | 


the erection of blast furnaces on the 


Dartington to the sen lies through the Triassic series. There 

is a line of fnult between Middlesbrow, 

been proved that the Keuper Marls 

tain ite of walt rock. Messrs, Bolekow, Vaughan, and 

Co. upwards of er. Sek when 
Lo 


of 
maximem wa Bg 3 in bas nearly 14%, in 
thickness, and comtaining from to 39 per cent. of 
irom. Proceeding eastwards at Upleatham, the stome is 
12 ft, in ti 
isa small patch of ironstone. The lromstone bed may be 
ee Oe ey Bees meron 
ningrove it begine to split up, and ¢ ge of irom is 
not eo high. South-west of Ghuinbromgh th sean ie mack 
thinner, and at present the mines at Hutton Low Crees and 
Cod Hill are not worked. At Belmoat and other places, 
south and east of Guistrough, the stone improves in thick- 
nese and quality, and is extensively worked. The principal 
mines in Cleveland are situated in the Eston Hills (which, 
with Ormesby and Normanby, cover an aren of from throe to 
four square miles), and in a tract of country extending about 
six tailes south-east from Upleatham asd Guisbrough, and 
having am average breadth of aboat four miles, Over this 
area t ee Pe taken meg ems 

large royalties are bei out along the sou 
m tn of the district under botiee. Tho beet stone of Cleve~ 
land la now known to corer from 27 to 30 square miles, amd 
at tho present rate of extraction, it is calculated that there is 
in this area nlose aufficsemt store to last the whole of the 
existing bint fernacea pearly 100 years to smelt, Several 
analyses of area were iven, in which it was shown that the 
Eston stone ia the richest, containing 33.62 per cent. of mo- 
fallle iron, whilst the Upleatham had 31.07, and the Nor- 
manby, 3142 per cent. tis an undoubted fnct that there 
are many square miles of ironstone lying beyond the present 
active mining flold, whieh will eventually come into the 
market, but not to ——- extent until the portions nearest 
Geld are exhausted, Near the top 


the enal: of the per Lias 
another seam of iromstone, called the * sa tense Cleve- 
land exists, ‘This is very variable seam, both in extent and 


richness, being in scae parts extremely thin, and in othersit 


opens out into dimensions. Im Cleveland it is 
not worked, but further south it is being developed. The 
character of the stone, too, is not wniform, It is for the 


most part an impure oxide of irom, and yields in 
some places 40 per cent. of metallie iron. At Rose. 


° Abstract of m paper read by Mr. Jobn Jones, at the 
meeting of the Institution of Mechanical Engineers at Mid- 
diesbrough. 
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dalo and Glaisdale, both beyond the limits of Cleveland, 
it is being largely extrncted. At the former place, 
anderlying the top seam, large deposit > 
these are being raj 





tho; 
the undulations of strate cause the main pemayg oy oe pn 
very different levela The main seam attains ite maximums 
developenent towards the north, where aleo it yields 
highest percentage of iron. Passing towards tho south, there 


of metallic irom also gradually falls until the stome becomes 
cnt of metalle 

metallic irom ma: 
metallic 


3 
a 


ona | 
eilitie strata of Noeth Yorkshire costal 
of Keen 00, 3 the Beree of Menace exits or 
richest tract, however, is in 
stone averaging from 30 to 31 


now being raised—to the exten’ 


Hee 


i 


xe 
rT 


: 
j 


z 
E. 


shallow. The stone 
rere After 


4 


plosive 

ve 

reelil 

of Saltburn, a combustible 
utilised 


He then gare « short 
from which at the it 
and coke io i 


for the production of coke of the best qualit: 

of this material it adapted to bear a wy burden in 

the blest Tho li used in furnaces is 

a pone . ev leery 

bees got from the neagt ing, near . 
from near Ferry Hill. 


ual): th is irom-making lealitien Th: 

wsually met wi ing ty 

jon of the blast furnaces are sunbed wane to Mlddions 
rough and Stecktom, om each side of the Tees. 
geological formation that does not yield w 
im the blast furnsces. The ironstone is 
a distance of from 3 to 20 milee; the coal and coke 
tained from the Seuth Durham coalfeld, and 
is brought distances varying from 20 to 40 miles. 
found, rey Pp a and economical to Ls 
works near to river, a® aGurds greater fxcili 
getting away tho manufactured article. 


STEAM ENGINE GOVERNORS. 
On o ei construction of Stea u 
 eimple of _— Engine 


having a close 

ae , SERENA roe ees 

this paper eTnor, a4 OF ly inven! 
James Watt, wns firet described, and shown to be to a certain 
extent linperfeet in ite sctlom, but each ins jon has been 
inetussed by would-be improvers om Watt's invention, 
owing ito « want of thorough comprehension of tho laws 
regulating comical pendulums. These laws were pext fally 
alata , amd a modified governor was described rowes 4 
appraching perfeet action. These reora are attac! 


to all the engines at Mossrs. Fox, veal 
and anewor their purpose perfectly, A bighly-finished mode 
was exhibited, showing the three distinct types of pave, 
namely, Watt's onigreal governor, & common ¢ 
modera governor, with the arms hung from two i 
joints, and which is the worst type of all, and the approxi~ 
mate parabolic governor, which is almost perfect. The 
—_ om aovel very clearly the great relative superiority of 
t . 


stand 
ro 
aro sb. 


rE 


Governor, 
action.® 


Pxvckms _ Curcado—We are once more treated with 


some the marvellous of 

In 1850, the ion, all told, amounted to only 70 

In 1850, it risen to 29,063; and im 1870, it stood at 
906,766, Im 1840, the P 


yermenl y of the 
city was estimated at 303,487 dole; in awe risen to 
tho great suns of 320,000,000 dols, What will be tho great- 
wees of Chicago in 1900? 

~® Abutract of @ paper read before the Institution of Me- 
chanical Engineers at Middlesbrough. 
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NOTES FROM PARIS. 
Pant, July 24, 1871, 
Trak Proapecrs, 

Favotmants synptoma contiane to manifest thommelyes 
om all sides: the abundance of capital shows itself in all 
forens; the Bank of France has reduced the rate of discount 
from 6 to & per cent,, and ite last balance sheet ansounces 
the increase of cash in hand, and the dimioation in the eir- 
culation of bills, 

Iuronta, 

The fiasnce commissiog has taken inte consideration aa 
amendinest which juts in question all that part of the pro 
ject of the Government commrning the taxes on raw 
materiala, By the terms of this amendment the propased 
daty of 20 per cent, om Gret products, will be replaced by « 
fax on the consumption of manufactared articles. The 
commission hope, by this milification, to avotd all inter 
national diticultses, sincy the Anglo-Fremeh treaty of com. 
morce, Hipalates on behalf of the French Govurnment, that 
when a natlonal product is saddled with a duty om com- 
samplion, an equivalept tax shall be laid ew similar iea- 
ported articles 


Traxsronr. 

The want of mins of transport continuss to weigh 
beavy en agriculture, commerce, and industries, The 
Minister of Marine, has decided ups the motion of the 
Minister of Pabilc Works, that to farther public interests the 
State shall come forward to the ald of the rallwaya, end 
nesist as lar a4 possible, with consting vessels, the transport 
of the exormons quastitics of goods avcamulated in the 
sonth anid oettre of France. 3 


Tue Svez Cavan. 

The general meeting ef the Suez Canal Company was 
held ia Paris on the 24th of this mooth. The counsel pro- 
poses a loun of 23,900,000 of franca The canal at the 
prusont time is excavated to a depth of 26 ft. 8 im. along ite 
whole length ; the radimusof the curves haa been increased ; 
im & word the canal Is in a condition for the large devrelop- 
Ment of trafic, but this does not increase eo Quickly as was 
hoped ; it is necessary te wait the conversion of sailing ships 
into stearnshipe, or nf all events, into shipa with an ouxil- 
jary steam power, before the enterprise will show the hoped 
for returns, Inthe drst five months of 1871 the net recelpts 
have risen to more thas 3,000,000 franca against 2,251,000 
fur Ube tame period in 1870, and the number of veewels that 
have crowsed the canal hasbeen H18 agalust 232. It is said 
that there was considerable agitation at the sharehuldera’ 
meeting; the conchusion of the duliberation is adjourned 
for a month. 

CoAL Moses, 

The Freneh coal mines are in full work, the stock on 
hand is small, ond prices coutines firm. The journal of 
matket prices, suspended ly the war, is again om sale; the 
= of meta) also each day imcreases, bot business cant 
enly be re-established with the re-establishment of the 
railways, (ine ecea, indeed, a little slacknoss in business, 
which was so marke! the previoes week, and which must 
be attributed to want of rolling stock. 

You have seen bow the ministry, to check the speca- 
lators tntroducing into France enormous quantities of mer- 
ebaudise threatened with new import duties, bas wbsalned 
from the Natives! Assembly the rapid vote of « first law 
attacking sagnr, coffer, wine, alochul, tokucce, oll, aud 
peéreleum, The other duties increased, and inposte re 
newed, are naturally the object of the neset anxious amtii- 
cipations om the part of manefacturera and merchant, 
It is to be boped that moderation will attend the frst pro- 
jects, The duty of 20 per cent. om raw material is the 
teoat eeasotable. Already o large namber of articles of 
consumption have incrensed their peice, ia view of the taxca 
which will eventually attack them. 

The uncertainty whieh reigns also about the modidcations 
which the legidation for colloeting taxes will bave to 
undergo, hamper also the progres of a@aires, Tut aynin I 
thay report that the inefficieney of railway transport is the 
great ditticulty, Jt ia reckoned that of the 120,000 wagons 
making up the total rolling steck on French railways, that 
about 14,000 have boon destroyed, and 16160 have been 
farmed from their proper business by the exigencies which 
have fellowed the war. 
nble material fa wanting, just at a season when the cessation 
of the long stagnation tems to exceptional activity. 

Suoan Maxrracrtvne. 

The resuufacturers of sugur in Prosce have held a 
general meeting at St. Quentin, to discuss the question of 
the enethod of applying tbe duties on eagar. The increase 
ef the tex was not discussed, only the moethiod of ite asevss- 
ment, Thr sore tbe tox is ralsed the greater the mecessity 
for equitable distribation. The daty is applied to three 
chicas of paw sogar, In the expertation of refined sugar, 
fer the remission of the duty the conversion of raw sujcar 
juto refined suger is valued, amd for this valuation the 
wagars are divided into tive classes, each of whieh is subject 
to special consideration. It appears that the French retiners 
foil in this i@erence of classification of raw sugars for the 
velustion and for the impesition of daties, the means of 
obtaining great quantities of snyur free of all daty. The 
English refiners complnin thay their situation affects greatly 
the sulweation of 1864, which bad for ite olject the 
equalisation of trade facilities, The remadles proposed by 
the coanasittes for the consideration of the administration 
are duties on comtumplion, that isto aay, after the eagar 
leaves the relimery, or a duty on the rich saccharine mailer 
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oe determined by analysis, They think that eithor mefe of 
pecceoding wil suppres all favour, or unfair chance of 
prodt to the relaer or to the manwfucturer, ad will give 
to countries with which France hae large relatwone all 
gaarantes of fair dealing. 


Beetnoor Svaar. 

lurenters contings to work at rariows systems for 
utilising the beetroot pulp. M. Eug. Lebde has in operation 
in a factory at St. Quentin, a press on his system, The 
eylinders of this apparatus are composed each of 19 Jongi- 
tudinal segments each composed by the juxtapasition of abart 
600 thin plates of brass, leaving between them openings af 
about .003 of am inch, and waltet together en the interior. 
The juice flows jute the cylinders through these sal 
interstices which will net pass any fragments of the pulp. 
In case of accidents caased by the introduction inte the 
cylinder wf any foreiyn body, the repair is casily aud 
qalckly make since every facility is given tu replace the 
segenenta, 

Warne Power, 

Tho industrial society at Mulhouse has recently received 
commanicatlens about a project for utilising the fall of tha 
Rhone at Dellegrande. According to the calculations of 
M. Daniel Callatem, of Geneva, this fall, which amounts to 
19 metres could be utillant ia sich a manner ns to produce 
10,000 bores power. Ag American company employed in 
the productles of phosphate of time, proposals to constrnct 
a tonnel for utilising this fall, and eders to Alsacten 
manulectators to construct at Hellegranda eatablichimeyts 
similar to those they poasess at poosest, 


Tue Soctery ov Cir, Excisnens 

The Society of Civil Engincers has recently nominated 
the new members of ite bureau and of its committes. It 
received on thin cecasion & farewell adiress from M_ 
Vuillemin the departing Prealdent, aod an inangaesl apeech 
from M. Yvou-Villarovan the new Prwident. aL. Vuillemin 
particularly recalled the active part which the civil engi- 
neess had takes iy the defence of (he country, anit capecially 
io the resistance of Parla: be enumerated the various 
services which hed bees rendered by thems he dwelt upce 
the patriotism ond the disinterstednees that they had 
shown, and mentioned that their services had been entirely 
gratoiteas, Ta spite of al) tho difficult circumstances, the 
work executed by the commission of the civil enginvers left 
nothing to be dered both as regards geod execution and 
moderate price, He heped that the Government weald 





Thus, theo, a quarter of the avail-| 





carefally guard the remembrance of the wid that had beew 
tendered by dhis bedy, and would restore in the foture a 
great part of that ludusery, now remored im the manofacture 
of armsand appliances of war, 

M. Yvou-Villarceau, whe is a savant rather than an 
engineer, saw, in the election with which hoe has bean 
honoured, a homage paid to theers, He wished to par 
tome tribute to thase engineers who had known how to 
practise and to develop their profession, who hed hero 
always ready ia the hour of danger, who wish Lo costinne 
is the service of thelr country, and to contribute to her 
prosperity, Withowt doubt the engineer ought to cootri- 
bute to the constrnetion of the implements of war, anid of 
military worka, but ther aught ne tess fo held themselves 
to the task of carrying cet public workn They have, in 
general, administrative capacities whicS they are able to 
utilise to the prodt of the country, 

The distrilation of food during the siege of Paris woald 
act bave been performed, with the glaring Blunders all 
were scyuatnted with, had Lt been intrusted to the care of 
those whoee training and whee besines hed taught them 
how to mpaniae, Lastly, engineers kaow, from intercourse 
with workmen, the difficult elements of tho tocial quwesticn, 
whieh, to be Hl eodeestoad by the State, is a constant 
menace to soclety. M. Yvron-Villarcean aleo called the 
attention of civil engineers to two branches which aught to 
be conoected datimately with their profession—the con- 
struction of philosophical apparatus nocemary to the stady 
of the sciences, and the exevution of great peodetical 
optrations, which invalre tle ime of trignometrical surrey- 
ing, and the determination of the true tigure of the earth. 

Asxtat Rarway Compastes’ Mentrxcs, 

Tho companies of the various railways are holding thelr 
general sonual meetings, and the administrators are giving 
to the shareholders the statements of eves suffered by the 
war, and the diminution of trafic receipia. Dividends are, 
of course, fixed far below their uanal ogure, and the prive 
of stock exhibits a marked fall. The Western Hailway 


Company eatimater at 1,000,000 of franca the coat of) 


necessary repairs: the trate of 1870, which was lnereaslog 
during the past year almost up to the close of September, 
decteased greatly during the four following months, and 


‘rave a total of receipts of 74,170,000 francs agalust 


4,259,000 for 1869, 


WORKING RAILWAY INCLINES, 
Dieseviption of the Brake Frame, and the Mode of Workiag 
them af the faglehy Tacling om the Sstedete Branch af the 

North-Eestern Hatleey.e Hy Mr. Jomy Haswets- 

Tule Ingleby incline is asad for the conveyance of ironstone 
freon the minns mear Rosedale Abtey, being a portion of the 
line. It is nearly a mile in length with a gradient of 1 in 5}, 
the steepest being Lin 5, Loaded trainedosrend the incline, 
drawiog up at the same time the empty trains, a possiog 








* Abeteact of paper read before the Institution of Me- 
chanical Engineers at Mikileebrough, 





Place for the two traima being mnde ia the middle of the 
length of the incline, by a short double line, and the rest is 
only baid with three rails, the cenire one being common to 
both ap and dows trains. The incline ia worked in the aeaal 
manner of steep mineral inclines by mrane of « pair of brake 
ilrome Kewed upes a hotieontal ebaft, ned siewated at the 
top of the imvlize. The descending train of loaded wagons 
pulls off the rope from one of the drums and winds up that 
on the other, thi drawing the return train of empty 
wagons up the incline. Speed is controlled by powerful 
aa, as upon the drums, controlled by a hand winch. The 
ep ped of the brakes is the use ot cart irom, The drum 

earrels ary 15 ft, diameter, and 4 ft, Him. long, miade of east 
tron 14 in. thick, aed put together in four segments, which 
are bolted together. Calpping pleres are east into the face 
af the Ganges, and the seyments are fitted eas to form tho 
circazoference of the winding barrel with complet acosracy- 

Tho wrought-iron brnke strape extend roand cach ithe 
drum. They are lined with eust-iren brake blocks, and mite 


bored nut to 8 the corresponding turned biccks on the im ~ 


of the drem, The two brake drums weigh together (% tons, 
ace the shaft, carriage, and brake sagoents about 26 tone. 
The ropes are made of steel wirw, ench 1650 yards long no 
Sin. in circumference, weighing B tons. ‘Ihe ope exil ta 
taken thragh o hole in the side of the drum barrel, and 
wourd two or thre times round the shaft, nod secured by a 
loop keeé. A tail chain 12 yards long is attacked to the 
other end, with riding chain 2A. Jong, for tae purpose of 
disconnecting the rope aud tall chain when the rope is tight. 
At the top of the incline are 8 series of pairs of inclined 
laters! chorks, fixed at intervals between the eentre of the 
tails of the loaded wagon lise; these chorke are pressed out- 
wards agnical the wheels of the wagons, to check the epeed of 
the loaded wagoms uatil the deus rope ia attached to thea, 
The average loaded train weighs 42 tons, and the upload dose 
not exceed 25 tons, Each run om the incline oveupics three 
mingtes, ao that the sped of tho train is 2() miles an hour. 
Tn ordinary working 201 wagoes are run dowa per day of 
twelve hours, conveying 1100 tons of irmnstone, brake 
drums hare new been at work about ten months, and 
superseded two emaller drume of 14 ft. diameter, whieh hare 
twon working about ten years, The amaller drama were 
fitted with brakes of wrought len and elm wood. These 
required renewal every five weeks, at « cost of ., and thas 
a saving of 2007, per annum is effected by introduction of the 
cast-iron surface to the drum and brake, 





Mr, Haswell (hen mentioned several improvemonta which 
hed been found nocresary, and elferted in the working of the 
brake. After being at work three months the wesring part 
wes scarcely perceptible, although it worked twelve hours 
per day, and a train paseed over the incline every five 
minutes. Thin cortbed of using cast irum was an experiinent. 
The saving eifectod by eubetiCution of cast iron was equa) to 
200. per annum. It was aleo found thet the large drums 
could be stopped more easily than the emellkee coe, No lubri- 
entor wae used; simply a cast-iron journal, 

The chairman, ne « practical man, was scapewhat surprii 
hy what be hal heart, as to the beake dropper workisg dry 
upos the drums Ho would like to hear the opinion of 
members upon the point, whether the experisnent been 
tried cleewbere, atul the results, 

Mr. Heswell explained that the use of dry cast iron did 
pot originate with this brake. It was drst introduced by Mr. 
teem paca, engineer upon the Ponlop and Jarrow Rallwey, ia 
the colliery district. ‘They first tried 1 upem the small broke 
os x0 experiment, and then applied it to the other, where it 
was foun! to work perfectly entisfactory. Alter the brake 
had teen freely used, the beuting was only arsell; in fact, 
- finger could be laid upon it without feeling any great 

at. 

Mr. Lee inquired bow Jong it had been in operation at 
one time, If ho understood rightly, the pa seid that 
the brake did mat wear; he should have thought it would. 

Mz, Haswell replied that the train mn at tho rate of 
twenty miles per hour for throe minutes, and then rested 
two minutes. 

Mr, W. Cochrane mid he bad found cast aed wrought iron 
lo wear very rnueh, bat in this case it seomed to be east iron 
working agains? east iron. 

Mr. Siemens stated that if this was tho result of the ex- 
periment, it opposed nll their preconceived notlona of force 
and heat. They unilerstocd that a diminttion of furee was 
deweloped ia the shape of heat in the brake; therufure it 
followed that if thie brake did not beat, there mast be ver: 
little foren to be absorbed inthe brake, and the lerets 
as nbeorbed a large amount of for, Perhaps Mr. Haswell 
could give them u little more infermation, whether the brake 
did not abeorb a certain amount of beat. He could wpders 
stand that two similar metals, like cast iron, might lulriente 
thonsseclecs to a curtain extent 

Anothor member thought the slicration due to an in- 
erensed friction surface, and asked Mr, Haswell to state the 
relative area. 

Mr. Haswell explained that the cast irom did absceb a Inge 
quantity of hent, and us nearas be could caloulate, there 
war about SOT. more satface wpom the larger than on the 
omallerdrus, 

‘The chalemat considered the disoussioa went to show that 
the dynamic thoory of beat remained intact. It wns quite 
clear that the cast-iron strap went a long way towards carry~ 
ing off a large amoant of the heat, and the ition of in. 
crenecd Poor weald seoount for thy rest, ite Proposed 
thanks ta Mir. Haswell for the paper. 

Me. Glikes mentioned thet upon the Darlington section of 
tho North-Eastern Eailwey, cast-iron brakes for wagons 
were introduced with ootuplete success, being mory econcmi- 
eal, avd of greater relative power, 











Tnow TeLeorarn Por.ee,—lron poles are being introduced 
upon the Prussian telegraph lines, In Switzerland also thay 
have beem trinl with satisfactory tewalte, and are expected 
io be largely weed in future in the United States. 
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COMPANY EPIDEMICS, : 
Scancecy had the suspense caused by the recent 
Continental etruggle ceased, and the clouds of 
amoke and the smell of powder cleared away from 
Paris, before the apirit of speculation, checked by 
the unwonted events which for a while arrested 
energy, and turned the strenm of commerce almost 


entirely into military channels, awoke with an | the 


energy and vitality surpassing all that we have 
seen for the past eight or ten years, The ovi- 
denee of this unexpected change has been visible 
in almost every daily journal that is published in 
this metropolis for many weeks past, and it is pro- 
bable that though it will be checked for a short 
time during the coming season of idleness, with the 
recommencement of earnest business in the winter, 
it will be continued until it haa run its course, and 
died ni a like ane thrown into fertile 
ground it will die away, only to spring up again 
with a fruitful crop of consequences, ql ar evil, 
and which will assuredly affect favourably or un- 
favourably trade and progress for another ten 
years, Numerous asthe limited liability companies 
are which have during the Inst two montha been 
brought before the public, they are, we take it, bat 
the advanced guard of the main body of speculations 
which will open their winter campaign when the 
holidays are over. The public are recovering from 
the panic of 1966, money is in abundance, promising 
nvestmenta close to home, or far afield are more 
plentifal than they have ever been before, and the 
old story will be repeated of rash confidences, of 
brilliant anticipations, disappointment, ruin, panic, 
and stagnation. Through this orbit the commer. 
cial world revolves in periods of about ten years 
with brigkt sunshine and twilight half the time, 
and through darkness during the remainder, It is 
too much to hope that the season just about com- 
mencing will prove exeeptional to thase gone before. 

It is curious to note how, in the main, each of these 
periods ia a reproduction of ite predecessor; how 
the intense caution and senseless fear which suc- 
ceeda every collapse, checks business, makes it im. 


possible to promote profitable undertakings, 
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creates a genoral season of stagnation, antil aud- 
denly all past experiences, all past losses, are for- 
gotten, and the public fall freely again into the same 
meshes, bat attracted by novel inducements to 
become again victlina to losses, and a prey to fear, 
The last great flood of speculation, it will be re- 
membered, was crowded with railways brought in 
by hundreds, all sound and floating and posing 
fair, together with a shoal of minor craft, each wit 
hope at the tiller, Nine-tenths of these last were 
swamped when the great storm came, and stranded 
the large ships, and were heard of no more, while 
many imposing wrecks were left as warnings to the 
public to use more caution for the future in trusting 
to the limited liability tide that leads to misfortune. 
The taste is altered now, and railways are 
to administer to the public, unless they are far 
away, and more than a thousand miles in length— 
indications that such will before long come into 
favour are not wanting—and inclination leans to 
tramways, and especially to mining ventures. ‘The 
mineral richea which have lately been brought to 
light in the mountains near the Salt Lake, form an 
especial attraction just now in the English market. 
The favour with which they are received has 
afforded also a ood opportunity for owners further 
weet to advertase mines on terms so captivating, 
that a few months since they would have been re- 
garded with the greatest suspicion had they been 
made public. Such enonnous profits are guaran. 
teed in return for such minute investments, that 
one naturally wonders if, in this sceptical age, there 
exists one believer in the profuse liberality of those 
western owners of El Dorado, Day by day fresh 


“lechemes are advertised, the share lista are duly 


and quickly closed, and for a time we are 
abut out from further glimpecs of the golden 
region into which the faithful have been ad- 
mitted . As we stated Inst week, the tramway 
epidemic has taken the place of the railway manin 
ot eight years since, and just as surely aa coatl 
railways then were in vogue, and were built to the 
subsequent diamay and confusion of sharcholders, 
80 now the same story will be repeated with tram- 
ways. They will be made, costing much and 
earning comparatively little, wherever the pro- 
jectors and the engineers think fit, and can obtain 
Government sanction at home or abroad, ‘Ihe 
American inatitation, 80 long rejected here, will 
now be naturalised upon a most costly scale, and 
nothing until the reaction sets in will stop [its 


progress. : 

‘Together with the two specialities that mark the 
present company epidemic, arc a host of miscclla- 
neous projects, some of which are unmistakably 
post. others far more than doubtful. But good and 

apparently meet with an equally favourable 
ton. 

We cannot but regard this condition of things as 
commencement of a crisis which in due time will 
work much evil, Itcan hardly be otherwise, and 
until the public learn some judgment, and are taught 
to avoid the equally dangerous extremes of un- 
due apprehension and of unlimited confidence, the 
same sequence of events will take place. 

There is, however, consolation in the thought 
that in all the evils attendant upon the speculation 
fever, which is‘now gaining ground, there is a share 
of good, ‘There is no scheme, however idle, or how- 
ever unprofitable, that indirectly does not bring ite 
ndvantages, Work is created and money ia ercu- 
lated ; whilst few undertakings arc 80 utterly de- 
void of merit that they do not confer real and sub- 
stantial public benefita, even though shareholders 
realise nothing. 

Generalising for a moment on the probable re. 
sults of the prevent tendency to invest largely in 
the money ventures of Utah and the Western 
States, it is obvious that while some few of the 
projecta will, if aT realize Jarge 

rolite, all will contribute in their degree, towards 
eho se down the barriers which at present exist in 
the way of universal co-operation. No work can be 
developed without waste of power, and in this 
work money is the power that must be wasted. 


Hel pieas o all are to resist or largely to direct the | aff 


force of the waves of apeculation that break over 
us from time to time, there is at least a satisfaction 
in secing that cach one advances ua nearer and 
nearer to the desired end, 


EXPERIMENTS AT SHOEBURYNESS. 


NorwititstaxpinG the atate of perfection to which 
our projectilea have been brought within the last 


and ‘few years, that perfection is at present only relative, 
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Our manufacturers and others have therefore been 
endeavouring to render it absolute, and the War 
Othee authorities have promoted, as far aa they 
can, the discovery of the best metal for shot, In 
this interest mainly, our national experimental 
artillery ground at Shocburynesas was again the 
scene of some interesting trials, which were carried 
out on this day week. The objecta were to test 
the value of some new Q-inch chilled shot, supplied 
by Mr. Unger, of the Fingepoug Works, Sweden ; 
to try some 9-inch etcel abell eupplied by Messra. 
Firth, of Shetfield, and some 1]-ineh Palliser shell. 
‘To these was also added the trial of a new picric 

wiler for shells, which ia the invention of Pro- 
esaor Abel, of Woolwich, ‘The experiments eom- 
menced with the Fingspong—or as = are play- 
fully called at Shoeburynesa, the * fish-pond "—~ 
shot, fired from the 9-inch muzale-londing gun, 
with charges of 43 1b, of R.LG,. powder at 200 
yarda range. The gun was laid against the thin 
portion of the 48 ft. target, described by us last 
week in our article upon the previous series of ex- 
perimenta. ‘This, it will be remembered, consists 
of an 8-inch plate, backed by 1Sin. of teak, anda 
Jin. skin. The peculiarity of the Fingapong pro- 
jectiles consista in their being made from am 
which is so soft that, a the head is cast ina 
chill, it can readily be turned afterwards, It would 
appear to be working out on a large scale the old 
experiment of shooting a candle through a deal 
board, for the theory of these projectiles is that 
they shall effect complete penetration without 
breaking up, ‘This, we were informed by an im- 
partial observer, they have done over and over 
sae - hay bears Le par and 9-inch — 

ving alike ily penetrated passed —- 
an $-inch armour plate, coming out whole in the 
rear, This, however, they certainly did not do at 
Shoeburyness on Friday lnat. 

The first round was fired with one of these solid 


y | chilled shot weighing 253 1b, It entered the rt 


at an —_ of 45° to the face of the plate, striking 
it 7 ft. Gin. from the proper right end, and 15 in, 
from the bottom, being 4 ft, from the line of aim. 
The shot, which had missed both of the velocity 
screens, broke up, the bead remaining in the hole, 
‘The rear of the target sustained little or no damage. 
The erratic course of this shot was attributed par- 
tially to the gun being cold, no sealing charge 
having been fired, and partially to the softness of 
the studs, Round No. 2 was therefore a repeat of 
No. 1, the projectile striking the target at a point 
Sft. Lin. from the right proper end, and Sin. from 
the top of the lower shin being a deviation of 
2ft.7 in. from the point aimed at. ‘The shot effected 
total penetration, in which it was assisted by a 
previous shot hole, passing out in the rear through 
a amiths’ ehopa—which was, of course, empty—and 
breaking up. The point and several large frag- 
monte were found on the tramway some $0 yards 
tothe rear of the target, A -inch Firth’s stecl 
shell, weighing 2411b., and filled with a bursting 
charge of 7} lb. of powder, was then fired from the 
Anne = an projectile baag Neve cleared the 
target ‘ther, passing over the top, and bury- 
ing itself in the earth roof of a a conemnne 
several yards to the rear, without exploding. ‘This 
result rendered it apparent that either the shot did 
not centre in the gun, or that the platform was an- 
steady, and that the deviations of the Fingspong 
projectiles were due more to defects in the pieoe or 
platform than to softness in the metal of the studs, 
At this stage the proceedings were yaried 

Colonel Milward, who directed the trial of the picric 
powder to be made, This powder is of a bright 
gh colour, and ia prepared from carbolic acid, 

fr, Abu! places it, as regards explosive effect, balf 
way between gunpowder and gun-cotton, He 
statea that it does not act injurionsly on the metal 
of a gun when fired from it, and although not at 
present fitted for that use, a modification may here- 
after be found which will anawer the The 
firat round, No. 4, in the conseenutive order, was 
with a ?-inch lange core Palliser shot, having a 
bursting charge of 4 lb. of 


gun charge was 44 1b, of ILL.G, powder as before, 
and the range 200 yards, the gun being laid against 
the thick portion of the , which is of 


an 8-inch plate, Gin, of 1 & S-inch plate, Gin, of 
teak, and a l}in. skin. ‘The shot struck the 
lower plate 12 in. from the bottom and 4 ft. from 
the proper left end, — penctration of 18.2 in, 


and bursting in the hole. ‘The rear part of the shell 
waa blown to the front, some of the fi nts of 
the base flying back nearly to the gun. e@ next 
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round was fired under preciscly similar conditions 
last, with the exception that the bursting 
of the shell was 4 Ib, of aps powder. The 
resulta alao were very similar, the shot striking the 
same plate $ ft, 4 in. from the proper left, and 2 ft. 
4 in. from the base. ‘The head remained in the hole, 
effecting a total penetration of 17,5 in., the rear of 
the projectile some of the picric powder bein 
blown to the front, No conclusion could be arriv 
at from these two shota as to the relative values of 
picric powder and wer, aa the shota did not 
penetente auificiently far into the target for the 
charges to have any Interal effect upon the atrne- 
ture. It ia probable that the charges were too 
senaitive, and burst a little too soon, thereby 
venting further penetration of the shot, No doubt 
by retarding explosion, the ene would have 
a better penetration and the burst would take 
pluce at right moment with hetter effect. Be 
thix aa it may, we have at present no data whereon 
to base an estimate of the value of picric powder ax 
a charge for «hella. 

‘The order of the programme was then resumed, 
and round No. 6 was repeat of No, 3, rendered 
necessary by Firth’s hell in the former round fly- 
ing over the target. In the present case the shot 
grazed the ground 18 ft. from the face of the tanget, 
ricochetting on to the plate, there making an indent 
164 in, long by 9 in, wide, ancl $in, deep, and break- 
ing up. This result rendered another repeat necee- 
rary, and the projectile in No. 7-round atruck the 
wpper plate of the thin part of the target 12 ft. 7 in. 
from the proper right end, and 2£t, Sin, from the 
bottom of the plate. The abell burst in the wood 
hacking, the point of the head projecting several 
inches through the rear skin, Although a consider- 
able amount of damage was done to the rear, it ja 
certain that that damage wonkd have been much 
greater had the explosion been slightly retarded. 
A return was them made to the Fin mg metal, & 
corel—or rather a bored—shet being directed 
ogninst the thin portion of the target. It struck 
the upper plate 11 ft. Qin. from the proper right 
end, near abe 5 r edge of the plate, and 2 ft. Fin, 
from the line re, entering at an upward angly of 
about 45°, <A penetration of about 12in, was 
effected, the point remaining intact, but rebounding, 
with n large portion of the body attached to it, 6 ft, 
tothe front. ‘The projectile—eo much aa remained 
of it in one piece —waa much cracked longitudinally, 
and was afterwards broken up by about a dozen blown 
from a heavy sledge hammer, This round decided 
the fate of the Fingspong projectiles, which, although 
made of splendid metal, did not in ¢ sumples 
reach the standard of the chilled projectiles at 
present turned ont at Woolwich. The ninth round 
was With a Q-inch Firth» steel shell, carrying a 
borsting charge of 7ib, Gaz of powder in two 
bage. ‘The shell struck the thin portion of the 
target 1 ft. Tin. from the proper left of the apper 
plate, and 1 ft. Sin. from the top, bursting im the 
wool backing, which it set on fire, and doing con- 
tiderable damage to the rear portion of the struc. 
ture, A heavy piece of the shell was thrown to the 
rear of the tarvet, which bore witness to the great 
destructive effects of the projectile, the teak back- 
ing having o large hole one upwarda above the 
point of explosion, opening to the top of the works. 
In the last few rownda with the 9-inch gun, the 
shots were delivered well on to the points of aim, so 
that the gun appeared to have warmed to ita work, 
although the earlier shota were mach more wild 
than, under the cirewmetances, they ought to have 
bern. ‘The fouling of the gun probably aided in 
insuring the correctness of the lnter resulta, 

The splendid 11-inch Woolwich gun waa then 
bronght into play with a Palliser shell filled with a 
harsting charge of #1b. of powder, ‘The gun waa 
laid to the thick portion of the target at 200 yarde 
range, nod waa fired with a charge of 86 1b. of 
pebble powder. ‘The projectile had a velocity of 
1262 f¢., and atruck the lower plate 12 in, from the 
top edge, and 4 ft. Gin. from the proper right end. 
It passed clean through, bursting splendidly in the 
wood hacking, and yet the base plug and portions 
of the shell were driven throngh far to the rear, 
In the eleventh and final round, the gun charge 
was reduced to 75th. of pebble powder, and a 
Palliser cored shot charged with 6)b, of powder, 
The velocity was 1187 ft., and the projectile struck 
the upper plate of the thick portion of the tanget 
16.5 in. from the bottom edge, and 16 ft, from the 
pore left end of the sane The shell went clean 

rough the target, arating apparently in ita 

through the akin. © reeulta were emi- 
nently patisfactory, and fully maintained tho 
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character of this excellent weapon and of the 


— 
® resulta of the day's proceedings served to 
entablish threethings mainly, Firstly, the inferiority 
of the Fingspong a turned out at 
Woolwich; secondly, the exceptionally fine character 
of the Firth steel ahella; and thirdly, the eubjection 
of the targets to the guns once more. ‘There is one 
thing to sald for the ]]-inch gun, and that is 
that it is properly mounted on an iron carriage and 
slide, which ite @-inch — ia not. ‘This may 
in some measure account for the wild ahooting of 
the latter of firet. But, however thia may be, it 
ia to be hoped that steps may be taken to insure a 
ahead mount for every experimental gun, no that 
air and accurate results may be obtained. It isa 
carious fact that the 1}-inch gun has been greatly 
decriod in the past, no one appeared to havo any 
confidence in it, notwithstanding that a number of 
Blakely guns of thatcalibre were made years since, 
and have done good servicein Peru. But now that 
the lf-ineh gin has asserted ita position, it im ve 
probable that a strong tide of military opinion will 
set in, in its favour. 


THE ALEXANDRA PALACE. 
Sircvarep on the highest point of land in the 
centre of some of our finest suburban scenery, and 
commanding a wide ranje of pleasant preepest. 
stands the Alexandra Palace, the Phornix of the 
Great Exhibition of 1462. That building will be 
memorable as the lust great work with which the 
Prince Consort was actively connected, but which 
he never lived to see completed. Upon the demoli- 
tion of the more temporary portion, the materials 
were transferred from South Kensington to Mus- 
well-hill, where they were re-erected in a substan- 
tin] and tasteful manner, The Munwell-hill estate 
had been purchased for that purpose, and for the 
formation of a park apd public recreation 
‘The grounds are undulating, and upon the crownin: 
point the palace was built, and it conmanda on 
sides extensive and varied views of the surround- 
ing country, The palace was erected in 1964, but 
owing to various circwnstances into which it is un- 
necemary here to enter, it has never yet been con- 
secrated to public use, nor rendered beneficial to 
enterprise, although eminentiy ealeulated to aueceed 
in both respects, Now, however, a renction haa set 
in, @ tontine sesuciation haa been organised, the 
object of which is to complete the purchase of the 
estate, and improve the ropert?. and to provide 
grand inetitution of bealthfal 
vating instruction for all classes, It in proposed to 
combine the solid adyantagea of the South Ken- 


isington Maseum and Schools of Art with the, 


lighter pleasures and pastimes of the Crystal 
Palace, In furtherance of these viewa a series of 
exbibitions, art unions, and distributions are pro- 
posed. The park is to be enlarged and Jaid out an 
pleasure grounds, with the exception of some land 
on the border which will be reserved for building 
purposes, The park aurrounds the palace, and 
comprises about 400 acres within a ring fence, 
The importance of such an imatitution to the 
public generally, and to the inhabitanta of the 
northern and eastern portions of the metropolis in 
particular, cannot be over-estinated, and by it the 
interests of art and science cannot fail to be pro- 
,moted, In these interests we recently paid a visit 
to the Alexandra Palace, and, seving that the 
| scheme we have shadowed forth ix about to be en- 
duced with vitality, i¢ will probably be interesting 
to our readers to learn the particulars of a building 
which has had but Jitthe attention paid to it for a 
long time past. The general plan of the oe 
consista of a nave, G00ft. long and S5ft. wide; o 
centee transept, 430 ft. long, and of the sume width 
ae the wave; and two shorter transepts, each 
820 ft. long, and of the same width ax the last, ‘The 
centre of building is covered by a dome, 170 ft, in 
dinmeter, and 220 ft. high im the interior, At the 
intersections of the ahorter transept with the sare 
there are pendontive mn etpolas, supported on 
slender columna, and lighted by windows in the 
sides, The ends of the nave and three transepta 
are terminated with large rose windows, decorated 
with atained glasa. On cach aide of the nave and 
transept are buildings about 50 ft. wide, and two 
storiea high, baying brick external walla, with 
arcaded openings and windows, and forming ex- 
tensive eries next the nave and tran The 
— joor on the south aide in arran for re- 
ent and dining » Whilst in other 
porta there are to bea library, museums, picture. 





recreation and ele. | 
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galleries, writing-rooms, &, A grand organ, now 
nearly completed, forme the centre of an orchestra 
for mualeal performances on an extended scale. The 
interior is tlegantly decorated throughout in 
coloured ornamentation, and will be filled with 
objects of beauty and interest, arranged in spaces 
4o an not to interfere with the grand avenues for 
promenade. A number of articles for this purpose 
were purchased at the Paris Great Exhibition, and 
are on the isos awaiting arrangement. 

Turning to the external portion of the building, we 
find the end of the nave and transepts presenting 
cight grand f, flanked by supporting turreta, 
containing the whudowa and entrances. Thene 
fagades are united by the walls of the lower build- 
ings, two stories im height, awd by the clerestory 
walla and roof of the nave and transepta. The 
whole is terminated by bald cornices and orna- 
—— Above the roofs in the centre of 
the building risea a bold tambour plerced with 
windows, from which springs the great dome, ter- 
tinated at the top by a simple baluetraded parapet 
and « standard mast SO ft, high. The dome as well 
#4 the octagon cupolas at the smaller intersections 
alremiy referred to, are decorated with moulded 
riba aml panelling in bok relief. The general 
character of the architecture of the exterior is 
Italian, anid consists principally of brickwork io 
colours with stone dressings and ornamentations, 
Surrounding the building on all sides are spacious 
terraces flanked by ornamental slopes. The terrace 
on the north-western side of the building will be 
1000 ft. lony and 1HOft, deep, carried on the Italian 
areades, Under this terrace it is intended to form 
a —s station from which direct access will be 
had to the building at the ends of the three tran- 
Be It ia proposed ultimately to bring all the 
railways of London to this station. 

Both the interior and exterior of the building are 
each marked by a special feature. That in the inte- 
rior is the grand organ, which will be one of the most 
powerful and complete in England ; whilet that on 
the exterior is the racecourse, The organ stands 
in the north transept, and ia now in course of 
completion by Mr, Heary Willis, the builder of the 
instruments at the Albert Hall and St. George's 
Hall, Liverpool, It possesses five elaviers, four 
for the handa and one for the feet, There are 





‘The pedal organ 
;containa four stopa of 32 ft., three A which are 
| open. The largest pipe in the front of the organ, 
and which js not yet in place, is 40 ft. high and 
|2 ft. in diameter, It is the metal representative 
of CO CC, and, with the exception of a pipe of 
similar dimensions at the Albert Hall, we believe 
it ia the only metal pipe of that note near London, 
At present wind is supplied to the organ by a 
Mirtable engine placed in the basement, snd remote 
from the instrument itaelf. When complete, how- 
jever, it is intended te blow it with two engines 
similar to thom: at the Albert Hall, and which we 
understand are now in course of construction, 
| The apecial feature by which the exterior and 
j Sarronndings of the palace ia marked is a racecourse 
jand grand stand, ‘The course ia laid out on slightly 
undulating ground, and has been well drained and 
levelled throughout, the tarf having been taken up 
and carcfully relaid on a bed of ballast, to improve 
its elasticity. The grand stand is situated on the 
edge of the rising ground in front of the palace, 
‘The general character of the architecture of the ex. 
terior is Italian, with a bold frontage of steps from 
the lawn to within the whole length and breadth of 
the building, I comprises an entrance hall 40 ft, 
by 18 ft., adjoining which ara two towers contain- 
jog the stairs leading to the grand stand room and 
a lead fiat, This room measures 130 ft. by 25 ft, 
and is divided into private boxes and ateward’s 
compartment. The remainder of the building and 
ita adjancta are arranged for refreshment rooma, 
jockeys’ rooms, aud the various neceasary offices, 
ere, then, we bave an admirabl i property 
ready to hand, only awaiting the ic touch of 
capital and en ive to endow it with life and 
activity. It ia irably adapted for the purposes 
in view to which we have referred, and the under- 
taking has our beet wishes for its auccesa, 
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MECHANICAL REFINEMENTS. 
No, VIL. 
To THe Eprror or Exoreerrma. 

Sim,—The engineer or machine builder who bolts 
all that it is possible of the different a of his 
work together in the foundry, takes some risks and 
avoids many others, If in casting, any part is bad 
the whole ia lost, and if agp construction of 
the machine or afterward, either by accident or 
weakness a part is broken, the whole atructare may 
be lost, or unusual expense incurred to repair 
damages, atill these risks are far more than counter. 
balanced by the advantages ed in ‘ bolting the 
parts together in the " It not only coats 
monty to make joints and bolts, drill, and ta) 
holes, &c., but joints, however well made, are liable 
to get loose, and it is this getting loose of some part 
that causes more wear and breakdowns than any 
other one thing—or perhaps I might safely say 


Fic, | 





than all other things put together, (Constructing the 


work eo that it may be conveniently repaired is not 
a Very new, nor as yet an extinct theory in machine 
building, but is it the true one? Is it better to 
make a machine that can be conveniently repaired, 
with the chances that it will be constantly requiring 
it, than to make one that cannot be, with the 
chances in its favour that it will never need it? It 
is but a question lel with another, whether 
boxes and slides that can be adjuated with the 
danger of their getting loose or being by the un- 
skilled rator set too tight, is better than solid 
work liable to but one fate, that of wearing out. 
By faith in the latter of these comparative theories 
and an eye for simplicity in mg the builder of 
the key-seat cutting machine shown in Figs 1, 
2, 3, and 4, bas been governed, While I have 
shown what appears to me a better way than keys 
for securing w the extensive use of ratchets 
and clutches, particularly in harvesting machinery, 
would, even if acrewing on wheels was universal, 
render some kind of a key or feather way cutting 
machine « desirable if not an indispensable tool. 

It will be seen by referring to drawings that 
the sbaft pa i the tight and loose pulleys 
at ite other en 
having « slot cast in it, within which the wrist pin 


l factories it has given the best 


has} 
asmall pinion gearing into a wheel) THE INSTITUTION OF MECHANICAL 
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makes several, By acrewing down the free- 
screw cap, B, at pe stroke of the machine, 


C, which gauges the 
spring forces back 
Different sized 
and amall work by changing the bash in the 

ie and ing the holes in the crosshead, The 
belt shifter, which is a self-locking one, is applied 
to the machine in a manner convenient, The 
a a which ety dea nook 
main frame by a * grip fit” 0 
tos ban, than ty ocelot tha grip screw the fork 
may be turned around — accommodate 
itaelf to the belt, regardless of the direction from 
which the power is derived. It will be seen that 
the machine is complete in itself, and that it would 
be difficult to dispense with a single piece. Where 
it has been 
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antinfaction, 
Of all the methods or processes 
of working and finishing steel, 





used about which therejis #0 little known by me- 
chanica in general as that of the * friction wheel,” 
and this lack of knowledge has no doubt kept ite 
use confined within the bounde of almost a single 
class of work, It in generally known that the 
amooth edge of a soft steel, or iron wheel, when 
run at a high speed, will cut tempered steel, soft 
steel, iron, and other substances very rapidly, but 
with it a tho belief that steel so cut is practically 
ruined for all useful pa This is trae only 
to a certain extent, and is entirely avoidable by a 
proper speed of the friction wheel and a skilful 
operator, A smooth stecl wheel running with a 
periphery speed of from two to three miles per 
minute, will cut eteel at a rapid rate and without 
heating it to such an extent as to even change the 
colour, the cutting wheel, too, retaining its form for 
a great length of time without being re-turned. 
Not only the spiral sides of augers and auger-bits 
are amoothed out and finished friction wheels, 
but the fine screw points of the same are wholly 
formed by the sharp edge of « soft steel plate run 
at the frightful of 14,000 ations a 
minute. The freedom from heating or burning the 
work, aa well as the accu and beauty with 
which it is done, is unquestionably in a t mea- 
eure due to the skill a! npc pry nab still this skill 
may be matched by the skill of inventors, and the 
friction wheel applied to hundreds of purposes yet 
unthonght of. 
I am, yours truly, 

An Exouisat Exotnten 1 Awenica. 
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is secured, forming an adjustable crank, the throw! Tue annual meeting of the Inatitution of Me- 


variable from 2 to Sin.; a simple cast-iron con- | chanical 
crosshead 


necting rod communicates to the 
ihn, the working mantel 
. working maz 
pom in the pss Be 
be adjusted vertically. 


or tool holder is se- 


mechanical fit without _—. 


! two set screws, and may| and objects of 
The only invention claimed | it is in the heart of the Cleveland district, Middles- 


Engineers has been held, during the 
current week, at Middlesbrough, and no place, pro- 
could have been chosen affording greater 
ties for the inspection by the members of works 


professional interest, Situated as 


is the peculiar construction and method of operat-)brough not only itself contains numerous works, 


ing the tool, clearly shown in Fig. 4, which 
sents the upper of the mandril, the tool ; 


simply a square bar formed in the segment of 
es ihe of the proper diameter turned in a 


where the latest and best iron-making practice may 


, is | be studied, but it is in the immediate neighboar- 
a) hood of other places of almost equal i 
abounding 


oe 
with large engineering establishments, 



















in large mowing machine mann- 
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which have been most vor Braet open for ex- 
amination, and which inel a t variety of 
practice. When it is added to that a wari 
welcome haa been accorded to the Institution by 
the engincers and ironmaatera of the district, and 
that the local committee and its honorary secretaries, 
Mr. Jeremiah Head and Mr. Gilbert Gilkes, have 
done ¢ ing that could be done to promote the 
comfort of their visitors, it is not surprising that 
the meeting has been, so far, at least, a complete 
success, 

The meeting commenced on ‘Tuesday lant, at the 
Odd Fellows’ Hall, Middlesbrough, under the pre- 
sidency of Mr. John Ramabottom, and after some 
preliminary routine business had been di 
a was read “On the Manufacture Hema- 
: esi te Mr. bape prs: pe — _ 

urness, ‘This _w much practi- 
eal value, we gn sca os in abstract on notes 
page, and we need, therefore, only remark here 
that it was followed by a brief discussion, in the 
course of which it was pointed out by Mr, I. 
Lowthian Bell that the argumenta used in favour of 
the employment of furnaces of very large capacity 
for the reduction of Cleveland ore cid not apply to 
furnaces employed for «melting hematite, and that 

robably the furnaces now in general uae in the 
Pematite district were probably of about the best 
size for the cular work they had to perform. 
Mr, Bell's views were generally agreed to by the 
other speakers, and the discussion was brought 
t© a close without eliciting any facta of special 
interest, Next came a very able paper by Mr. 
I. Lowthian Bell, “On the Preliminary ‘Treat- 
ment of the materials used in the manufacture of Pig 
Iron in the Cleveland District,” and this paper, 
which we also — in abstract in the present 
number, was followed by a brief discussion, in the 
course of which Mr. Charlea Cochrane expressed 
his dissent from some of the conclusions arrived 
at by Mr. Bell concerning the practical inutility 
of reducing or partially reducing the ore before 
its entering the furnace, while Mr. Siemens in. 
formed the meeting that he was now erecting 
some coke ovens somewhat on the Appolt plan, but 
in which regeneratora have boen added to equalise 
the heat maintained throughout the proceea. After 
some remarks from Mr, Ord, Mr, Williams, Mr. 
Edwin Jones, and Mr. Marley, Mr, Bell replied to 
the discussion, and in #0 doting controverted Mr. 
Cochrane's views, and expressed hia opinion that 
the defects of flue coke ovens were not such as were 


blowing engines at the Lackenby Iron Works, Mid- 
diesbrough,” by Mr. Alfred C. Hill. The engines 
referred to in kage pod were illustrated by ua in 
our last number, we p », therefore, instead 
of publishing the paper iteelf, to abstract from it 
some nlars con the engines, additional 
to those which we have already given. The water 
at imap cf being drawn from the m strata, 
is very , and to avoid the inconvenience reeult- 
ing from its employment in boilers, the new engines 
have, as we explained last weck, been fitted witha 
surface condenser, while to promote economy, they 
are constructed on the compound system, and are 
to be worked with steam at §5 lb. pressure, supplied 
by Howard's boilers, heated by the gases from two 
blast furnaces. The steam cylinders are, as we 
have stated, respectively 32 in, and 60 in. in din- 
meter, while the blowing cylinders arc S0in, in 
diameter, moves 8 stroke is hh dlagee = os: 
pressure cylinder is steam-jacket! the valves 
of both cylinders equilibrated on Dawes's i 
already described in our ‘1, ‘The cranks, in- 
atead of being situated at right anglea to each other, 
as is usual in coupled blowing engines, are placed 
directly opposite, so that the moving parts of the 
two engines balance each other, and the steam 
passes ¢ from each end of the high-pressure 
cylinder to the a end of the low-pres- 
sure cylinder. Provision is also made for working 
either cylinder independently, the connecting pipes 
being fitted with valves for shutting off the com- 
munication between the cylinders, and relief valves 
being provided on the valve-chests of the large cy- 
linder to prevent steam of an undue pressure from 
pw dear to > — Rabmoiraige _ 

28 mtly, it ia p to throttle 
the prestige Aor to the upper valve-chest, and 
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thus, by reducing the pressure of stead supplied to 
the upper end of the cylinder, approxuustely 
balance the moving parts. 

The surface condenser containg 104 tubes 3 in, 
tn diameter exposing 1087 square feet of surface. 
The condenser ia also fitted with an injection pipe 
having o rose directly opposed to the mouth of the 
exhatat pipe, the inpeetion pipe being intended ta 
be ordinaniy used for admitting the awall quantity 
of water required to make up losses by leakage, &e. 
The air and circulating pumps which are worked by 
levern from the crosshend of the low-preseure engine 
as explained by us last week, are respectively 14 in, 
and 2tin.in diameter, the stroke being in both 
cases 2ft, Sin, The food pumps, of which there 
are two, have 34 in. plungers, also with a stroke of 
27 in. The valves of the blowing cylinders are of 
leather and are arranged in the ciapner abown by 
our illustration last week, the agyregate area of the 
inlet valves for each end being $60 square inches, 
and that of the outlet valves 400 aquare inches 
The clearance between the blowing pistons aud the 
eylinder covers is but jin. and the capacity of the 
total clearance space at cach end but 6 cule feet. 
Tho engines are, we nnderatand, to sapply blast at 
& pressure of from 4 to 44 Lb, per aquarineh, Un- 
fortunately the engines although almost completed 
could not be got to work in time for the melting, 
and under these cireumstances the discusion on 
Mr. Hill's paper was adjoumed, the author pro- 
meng to lay particulars of the performance of 
the engine before the members at a auceceding 
meeting, : 

Tucaday afternoon was devoted to visiting the | 
various andl numerous works at Middlesbrough, | 
thrown open to inspection, and on Wednesday 
morning the reading of papers was resumed, the 
firat being an iuteresting and timely communica- 
tion “On the general Geologival Features of 
the Cleveland Mining District,” by Mr, John 
Jones. Of this very interesting papor we give 
an abstract on another paige, and we newl not, 
therefore, say more concerning It here, Noxt 
came a “ Deseription of the brake drums and the 
mode of working at the Ingleby incline on the 
Toacdale branch of the North-Eastern Railway,” by 
Mr. John A. Haswell, of Gateshead. ‘This paper 
we also publish in abstract on another page, to- 

ether with the discussion upon it. The jeadiny 

eaturo in these brakea consiste in the rubbing 
surfaces being of caat iron working on cast 
iron without any lubrication, and it sppears to 

us that their success ia to be attributed to the 

small pressure roquired per unit of rubbing sur- 

face, and to the ahort period during which the 
brakes are continuously in action. How small a 
pressure actually reqaired on the brake surface 
reolly ia waa not polated out either in the course of 
the paper or during the discussion, and it may, 
therefore, perhaps be as well that we should apenk 
of it here. On referring to the paper it will be 
scen that the difference in weight of the neual as- 
cending and descending loadeis 27 tons, amd when 
the loaded train is on the steepest part of tho in- 
cline, namely } in 5, (the unloaded train being on a 
flatter gradient) the retarding force required will 
probably ba abont 64 tons. The brake drums with 
their attachments, however, weigh $4 tons, aud to 
keep thix mass in motion and overcome friction a 
pall of about half aton would be required at the 
circumference of the drum, while further resistance 
of about the same amount may be taken a8 due to; 
the aggregate train resistances, ‘The total amount | 
of retarding force to be exercised by the breaks ia | 
thus reduced to 44 tons, and if we take the to- | 
efficient of friction between the drums and straps | 
ns J, of the preaaure we shail have the presaure re- i 
quired at 4} x 14=63 tons, "The diameter of thase | 
portions of the brake drums clipped by the straps 
18, however. about 20 ft., while the four straps are 
each Gin, wide, ao that the aggregate rubbing sur. 
face amounts to 1584 equare fect, and the pressure 
hetween the aurfaces would thus be bot one-third 
of a ton persquare foot, or but very little over 3 Ib, 
per square inch, a pressure which wo need scarcely 
say, is exeocdingly sanall, Moreover, although the 
trains are three minutes descending the incline, the 
brake is not applied during the whole time, and 
probably even hen tho traine are being ron at five 
minute intervals, quite three minutes elapes betwoen 
the successive applications of the brink Under 
thease cirenmatanees, and when the fanniog action 
of the revolving drums is taken into conniderntion, 
it la not surprixing that but exceedingly littl heat. 
ing should be meticeable. 
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The next papers read were one: “ On a simple 
construction of Steam Engine Governor, having a 
close approximation to perfect action,” by Mr. 
Jeremiah Head, and one “ On steam boilers with 
amall water spscea, aud Root's Tube Boiler” by Mer. 
Charles Cochrane, ‘The former of these papers we 
publish in abatract elsewhere in the preaent sumber 
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accuding ateain pipe, this pipe condacting the steam 
ten main pipe which exteads from end to ond of 
the range of furnaces beneath the floor line. ‘This 
iniin pipe, however, is not laid in a continuons 
length, but ia divided into three equal parts united 
by forked pipes so.n5 to permit ‘of expansion amd 
contraction, From these pipes steam ix taken to 


Mr. Head's paper was one of an exceedingly uscful | the various engines and steam hammers, all the pipes 
kind, ita object. being to show that by constructing | being laid beneath the floor line in brick culverta, 


governors with the peodulam arma crossing the 
spindle to points of suspension situated at the 
opposite side of the apindle to that at which the balls 
t which they reapectively refer hang, an almost 
emer action can be obtained, while this action may 
ne still further improved by the addition of a 
spring #0 mounted on the spindle aa to tend to 
assist in closing the balls, The advautayea of 
cromend-arm governors are far from being so geue- 
rally appreciated as they deserve to be, aad we are 
glad, therefore, ta see attention ao ably directed to 
them by Mr. Ulead. During the week we have had an 
opportunity of examining Mr. Head's governors in 
ase at tha Newport Holling Mills, and at the 
Britannia Leon Company's Works, and we can testify 
to their sensiliveness and exceedingly prompt action, 
Mr. Cochrane's paper was also of a thoroughly 
practical ebaracter, and elicited an iateresting dis. 
cussion, ‘This we shall publish next week, 

Owing to want of time, Mr. Mdward Fletcher's 
yaper *On the Breakage of Axles under Railway 
Kotling Steck,” which had been announest, was not 
rem, and the adjourned discussion on Mr. Marshall's 
paper “On the principal constructions of breech- 
loading mechanism for amall arts, and their relative 
mechauical advantages,” waa also postponed until 
the next meeting, Wednewlay afternoon, like that of 
‘Tucaday, was spent in visiting the Middlrshrongh 
works, while yesterday an oxcorsion was to 
inade to Stockton to inspect the worka there, this 
being followed by a visit to the works at Keston 
Junction and to the Lackenby Works, the day being 
concluded by a dinner at the Zetland Hotel. Salt. 
barn, given by the members of the Cleveland Iron 
and Engincering tryutes, Of the various works 
visited, owe space will not permit ua to give com- 
plete descriptions, but we subjoin brief accounts of 
afew of them, and we hope next week to have 
more to aay concerning them. 


Tue Berraxsta Tron Wonxs. 

The new works, which are the property of 
Mesers. B. Samuelson and Co,, are now in a very 
advanced state, and they will, in fact, probably be 
in regular work in leaa than a week's time, They 
are intended solely for the production of rails, with 
their fish-plates, or similar accessories, and they 
will, when completed, undoubtedly form one of the 
finest rail-manudacturing establishinenta in the 
kingdom. The arrangement of the works is ad- 
mizable, and it is evideut that in the sclection of 
the plant nothing has been rejected eimply beeanse 
it waa new, but that rather every effort es been 
made to turn to accotnt the results of the Intest 
practic, ‘The coal and pig iren are brought to the 
worka by a branch from the North-Eastern Ruil- 
way, and—with the exception of the can) used in 
the Sicmens furnsces--are carried in the wagons 
along aalightly-rateed embankmeut extending along 
one side of the works, and ace discharged into a 
suitable range of bunkers, Parallel with these 
bunkers are four ranges of panidling furnaces, $0 
furnaces in each row, or 120 in all, the shop con- 
tnining this vast pumber of furnaces being 540 ft, in 
length. Detwoen the first and second, and the third 
and fourth rows there ia formed a subway, in which 
is laid a narrow-gauge line, on which enn run the 
amall wagons or * boyrica™’ for reeviving the ashes 
and cimfer from the furnaces, these being discharged 
into the wagons standing in the subway through 
conveniently arranged ehoots, “The «mall wagons. 
on arriving at the onter end of the subway, will 
be lifted by a anitable hydrantic lift, and discharged 
into the larger railway wagons, by which the mate- 
riala will be conveyed slong. Dy thisarrangement, 
which is exeeedh conreniont, the nvisane¢ 
of having: wage moving about amongst the 
pudding furnaces is entirely got rid ef, The two 
central rows of puddling furnaces are provided with 
boilers hented by the escaping guses, these boilers 
being enlarged at their upper ends to give an in- 
creased water surface, ami to enable them to be 
more readily entered for examination, ‘The beaters 
form a seriva of —— of four cach, the four boilers 
forming each group being connected’ by branches 
(each provided with n stop valve) to a single de- 
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covered by loose cast-iron plates, Bo that although 
quite out of the way, the pipes are yet very readily 
acecassible. The Ro are to be clothed throughiont 
with a non-eondueting composition, and stent 
traps are provided at nuitable intervals to throw off 
the water arising from condensation, 

fo front of the ranges of pudding furnaces are 
two complete forge teaing, these trains, which are 
in exact duplicate, each being driven by its own 
etigine, and each having three @-ton single acting 
steam banners, made by Messrs, Thwaites and 
Corbutt, working in connexion with it. ‘The en- 
gines of the two trains are of the horizontal mon. 
condensing type, and ave placed side by side at the 
ecntre of the range. They cons each a $6 in, evlinder 
with 4 ft. 6 in. stroke, and drive the rolls direct, 
the #peal being at present about $5 revolations per 
minute. This speed is, however, we understand, 
to be reduced to abont 15 revolutions per minute. 
These engines, a6 also those in the rail qill, of 
which we ehall apeak presently, were made by 
Mesars, Martin Sanuelson and Co,, of Hull, and 
they are fitted with Mr, Heai'y governor, of whieh 
we have already apoken. The tly-wheels of thease 
engines are a particularly fine job, the rim of each 
wheel being cast ina single piece. The wheels are 
22 ft. in diameter, and each weighs 34 tone, Te 
front of each forge train is a pair of shears for 
cutting hot bars, while a powerful shearing machine 
for cutting cold iron & alao provided. 

The portion of the works we have already de- 
sented ia the only part yet in regrlar use, one of 
the forge trains being at work producing puddled 
bar; but ¢he rail mill and other parta are, as we 
have stated, in an advanced state, ‘The rail mill 
containa twelre—and will ultimately contain six- 
teen —Slemens furnaces for heating the piles, these 
furnaces being supplied with gua by thirty-two proe 
ducers dispored ip eight groups of four cach, Clone 
to thease formaces is being erected one of While’s 
continuous blooming mills, with an engine for driv- 
ing it; while » rail mill, constructed on Mr, brown's 
plan, has just beer put op. In thia mill there ore 
two sete of rolla, one behind the other, the two sets 
rinning in opposite directions, ‘The working 
grooves in each act of these rolls arc alternated 
with larger grooves, through which the bloom ar 
rail can pass without being acted upon, the arrange~ 
ment bemg such that the large grooves of one sect 
of rolls come opposite the working groores of the 
other. It foliows from this arrangement that the 
bloom or rail can be parsed backwards and for. 
wards—being acted on the two seta of rolls alter- 
aately—without any reversing beiag required, seul 
much time will thusbesaved. Mr. Tbrown’s till has 
hitherto only been employed for very staal! sections, 
and its adoption for rail rolling at the Britannia 
Works la therefore to same extent an experinent ; 
but it is uncoubtedly one of ouch promise. ‘Via mull, 
we may add, is driven by a horizontal non-condens- 
ing engine, with S6in. cylinder and $ft, stroke. 
Close to this iuill are being erectedl the cireular 
anws for cutting off the rails, and the straightening 
presaca, The enwing arrangement conelata of two 
sawa inounted on one spindly, driven by a belt from 
a countershaft overhead, this countershaft being in 
its turn driven by a bete from a small independent 
engine, The saw epindle ia carried by bearings 
mounted on a slide or carnage, which is moved for. 
ward, so as te bring the sawa up to their work, by 
asteam evlinder, the motion being contreiled hy 
regulating the flew of water from one tnd to the 
other of an hydraulic cylinder containing: a piston 
attached to a prolongation of the main piston rod. 
‘The arrangement is a very neat one. Adjoir 
the rail mill is 6 small engineers’ shop and aon 
shop, the former contnining s lathe for turing rr 

We have now given a general ontline of the 
Britannia Iron Works, which will, we trast, eerve 
to show their extent, while at come future time we 
hope to describe them completely, Mennwhile we 
inny remark that their arrangement reflects the 
grentest credit upon Myr, 4. J, Thoinag awl My, 
Richard Uowson, wader whem it has been carried 
ont. In concluaion, we showld atate that the 
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Tar Newport Bias Forxacrs, 

This establishment is also the property of Messrs, 
B, Samuelaon and Co., and it may be considered as 
consisting of two distinct parts, the older part com- 
prising five, and the mow two furnaces, It is of 
thia latter portion only—illustrating aa it does 
Messrs, Samuclson’s latest practice—that we pro- 

wo to k here. The two faurnacea are cach 
Bs ft. high and 28 ft, in diameter at the boubea,‘each 
furnace being blown with four tuyeres with Gin, 
nozzles, anc the blast being supplied at a pressure 
of about 5lb., while the temperature at the time 
of our visit was 1]00°, ‘The farnaces are, of course, 
close-toupped, the gas being taken off in the manner 
regularly adopted In the Cleveland district, and 
sullicing to beat the blast stoves and all the boilers. 
‘The materials are raised to the top of the furnaces 
by a steam hoist, consisting of a pair of enges con- 
nected to the opposite enda of two wire ropes, 
which pasa over a drum, 13 ft. in diameter, pro- 
vided with two grooves. ‘The grooves are tarned 
to fit the ropes, and the requisite grip ie obtained 
simply a the ropes passing over, or half round, the 
drum. The hodat ia driven by a pair of engines, 
with cylimbers Sin, in diameter sud 12 in. stroke, 
these engines being situated at the blaxt furnace 
top, and the steam being led up to them. Tho 
crank shaft of the engines carrics two pinions, one 
at cach end, these pinions gearing into a pair of 
spur wheels on an Intermediate shaft, and this shaft 
again carrying a pinion, which geara into teeth on 
the main winding dram, Judging from present 
experiences, thia plan of hoist appears to answer 
well, the ropes, which are of atecl wire, showing no 
signs of wear, 

cach furnace is provided with nino heating stoves, 
of which elyht are in use at once, these stoves havin 
cast-iron pipes of the stralyht form, with an interna 
petition now generally used in the Cleveland dis- 
trict. Blast is supplied by four vertical blowing 
engines conpled, in paira, each pair having its two 
cranks st right angles, Messrs. Samuelson work 
their engines with a much higher degree of expan- 
sion than is usaalin the district, the steam being 
cut of at one-fourth the stroke, and the alide valves 
being provided with adjustable expansion valvea at 
the back, ‘The steam cylinders are $2 in. and the 
blowing cylinders 46 in. in diameter, while the stroke 
is 4 ft,, and the pressure of steam used ia about 
55 Ib. per equare inch, The blagt pressure is 
5 lb, per square inch. The valves of the blowing 
cylinders are hanging flap valves, those of one pair 
of engines being. of leather, and those of the other of 
india-rabber, ‘Tho engines are supplied with ateam 
by eight boilers, af which seven are in use at one 
tame, these boilers, being each 35 ft. long by 5 ft. 
6 in. in diameter, with a 2 ft. Pin. flue. Anwobave 
said, the boilers are alt heated by gas, the latter 
being first led through the fines and thon caused to 
retura under the bottoms of the boilers, 

The calcining kilua are five in namber, and are 
cach 22 ft. in diameter by 40 ft. high, The wagons 
containing the ore are raised to the rag these kilos 
by a direct acting steam hoist, the cage being 
attached direct to the rod of a piston $4 in. in 
diameter, moving in an overhead cylinder of suffi- 
cient length for the etroke of 407, To lift the 
load, which averages about 16 tons, the steam ix 
aimitted to the lower end of the cylinder, while 
during the down stroke it is allowed to cacape from 
the hettom to the top of the cylinder to be forced 
out through a loaded relief valve, during the suc- 
cecling up stroke. This method of working b 
<r oe the pong full of steam saves mud 
cooling, and the plan ia found to anawer most 
satisfactorily. In conclusion we may state that the 
furnaces, of which we have been speaking, are 
making foamdry iron, and are each running on an 
arerage 470 tons por week, 


Toe Arresour Inox Works. 

Amongst the numerons works thrown open to 
inspection in Middlesbrough, the Ayresome Tron 
Works, belonging to Mesra, Gjera, Mills, and Co., 
deserve — notice, My, Gjers is well known 
to have had a lange expericnce a8 an engineer of 
iron works, and the Ayreaome Works, which hare 
only been a few months in operation, have heen #0 
planned by him that they form s model eatablish- 
ment illastrating the latest and beat Cleveland! 
practice. The wagons containing coke or ironstone 
are on arriving at the works raised about 34 ft. by 
a pneomatic lift, and thus brought on a level with 
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the topa of the calefning kilns. ‘These kilns are of 
the same pattern as those erected by Mr. Gjers at 
the Linthorpe and Teea-side works, and illustrated 
in an carly volume of Ewoixtenmse ; but they are 
of somewhat larger size than the latter. 

The hoist by which the wagons are raised is also 
an improved copy of those erected by Mr. Gjers at 
the Linthorpe Works, the Weat Yorkshire Works, 
and other places, It is capable of raising, easily, a 
load of 19 tons, anc consists of a pair of cylinders, 
or hollow columns, 4 ft. in diameter, placed one at 
each side of the platform to be raised, and carrying 
at Uheir upper ends large rope pulleys, over which 
there four wire ropes connecting the corners 
of the platform to a pair of heavy pistons, these 
— working in the cylinders, and forming, 

ids, a counterbalance for the weight of the 
ee and load raised. The platform iw raised 
ry partially exhausting the air from beneath the 
pietona, thus causing them to descend in their tubes, 
while, on the other band, the descent of the piat- 
form is caused by forcing nie into cylinders beneath 
the pistona, the latter being somewhat heavier than 
the platform when the latter is light, 

‘The works include at present two blast furnaces, 
each 85 it. high by 25 ft. in diameter at the bushes, 
and two other furnaces of similar dimensions are in 
come of erection, ‘The farnacce are not at present 
being worked up to their fall capacity, but each is 
runing On an average 400 tone per week. The 
materinis are rnised to the topa of the furnaces by 
a pneucatic lift conatructed on the same principle 
aa that waed in connexion with the calcining kilna, 
bot having one central cylinder 3 ft, in diameter in 
— of two ¢ylinders as in the former case. The 

Jaat is supplied at a pressure of from 44 to 4} Ib., 
by blowing engines the same pattern as those 
constructed from Mr, Gjers's designs for the West 
Yorkshire Works, and illustrated by us about aixteen 
montha ago, There are two of these engines at the 
Ayresoine Worka, but one only is in use at one time. 
They have each 45 io. steam cylinders, aud 
96 in. blowing cylinders, while the stroke is 
4 ft,, and the engines are run at a speed of about 
30 revolutions per minute. Steam is supplied by 
aix boilers, of which four are worked at one time, 
these boilers, which are worked at 50 lb. per square 
inch, being each 60 ft. long by 4 ft. 6 in, in diameter. 
They are eet with flash flocs, and, as well as the 
blast beating storea, are all heated by the gases 
from the blast furnaces. The blast is heated to 
about 1250°. We are compelled, by the demands 
upon our space, to give a very brief botice of these 
works thia week, but we cannot conclude without 
remarking wpon the great taste, aa well as engi- 
neering skill, which haa been displayed in design- 
ing their details, 

‘The remaining works visited by us, we shall have 
to leave for notice in a futare number. 


THE 35-TON GUN, 

Ts splendidly-constructed, hut at present utterly use- 
less weapon, hangs heavily on the hands of the Admiralty. 
What will they do with it?” bs che question constantly 
ased, but weve aad yet anewered, To make a guod gon 
of St would be to proportiom the length to the bore by add- 
ing about 24 calibres to its longth. But it bas been built 
to Admiralty ordera, and to the restricted dimensions neres- 
sary for a turret. No blame, of conrae, attaches te Colonel 
Campbell's department, but we should like to have set 
the pan tarned out some 24 in. longer, and then have been 
handed aver to the Adesiralty te cat down to their dimen- 
sles. But of course the gum fuctory bad to work to spect. 
fleations acd drawings, aud they are tot reeponsible if the 
fault of the gen lies im iis shortuens, which we believe it 
doe, A short time since there was a talk of lengthening 
the pleee, but then it would be useless for the very puryawe 
for which it was built, So now it is to be re-bored from 
the present callire of Lithim to ome of 12 in, with riding 
of the same twist as at present, ‘This, of course, will re- 
deen the lengih of the powder charge, and if the Admiralty 
will only iguite the cartridge centrally, they may probably 
sneueet in burning all the powder, and reedering the gun 
useful. We sincerely trust they will, butif they do not 
we confess our inability to segweat any other aliernative 
than the lengthening of the piece anid applying it to another 
perrpeee than that of armieg a tucret ebip. Te in however, 
a patchy way of settling the question after all, and the 
worst of it is that there are a bumber of theese same gans 
in a like predicament, 


Wetstsaroy Parnsr Sire Comraxt—A company formed 
in Wellingtec has purchased the materials for a patent alip 
sent out by Messre, Kenmard to the Provincial Gerernment 
of Wellington (New Zealand), anil ia about to erect the slip 
in Evans's Bay. The company hes been registered wader the 
Jolat Stock Companies Act, 1561), 
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1300 to 1500 tons of rails per week when in full 





THE HARVEY TORPEDO. 

The crews of such ships as happened to be in the Yar- 
mouth Roads last Satordny afternood, either under exit or 
at anchor, were considerably astoolshed by thelr veasei¢ 
belug made the subject of attack by « small steanver armed 
with «me of Captale Harvey's soa torpedoes, The romults 
were of cotre harmless, as the torpedo was mot charget, 
although it was fiited with the exploding apparatus, The 
object of the excursion was to test the capability of tho 
erew of an ontinary merchant vee to maneurre the 
torpeds, and farther to test the towing gear, and the err- 
tainty of aesion of the weapon when in wee A small 
paddle-wheel steamer—the Andrew Wedebouse—of the 
ordinary clam, anil ef about @0 tone burthen, was engaged 
upon the occasion, The maste? and crew of the veerel 
worked the torpedo wtuler the personal direction of Captaly 
Harvey. Tho torpedo waa one of a large sumber now 
being manefactared by the Londen Ordnance Works. I 
measerod ft, Bin, in length, by 1 ft, Sin. in depth, anil 
Sio. in breadth, weighing, when charged, about 14 ewe, 
Oe the present occasion, water was weed to bring it to the 
service weight. Theaslings and buoy rope were of bemp, 
the towing rope being of 4 in. diameter iron wire, controlled 
by a small irom brake acting on the side of the dram on 
which the rope was collet. As o temporary towlng-yarit, 
a spar Was rigged across the quarter davite af the steamer 
om the port side, a leading bleck being lashed on for the 
tow tope to teeve dhroegh, For detailed particulars of the 
torpedo and towing apparatus we nvust refer cur readers to 
pant 35 of our Inst veduene, whore they are fally described 
with iNustrations 

Thes equipped, the-Andrew Wodehouse started on her 
eruise, towing the torpedo well out from her side at an 
atiglt of 45°, with from 20 to $9 fathorns of tow Une. The 
eutwater of the torpedo wae at all times eufficiently visible 
to those om board the vessel to permit its steacdinges and 
uprighties, to be oheerved. The first attack was made 
against a brig coming on under full anil, ‘The brig yawedt, 
bat the torpedo was snccesafully dipped ander ber keel with 
abvat §) fathoms of line out. The second attack was 
aycainat a brig at anchor, with 30 fathoms of tow Jine wat, 
The terpeto was again successfeliy dippel under her 
betiom, both the Gring levers Leing driven home, pdercing 
tbe detonating capsule, Succeeding attacks were made 
with similar and invariable secoes upon other veasels both 
under sail and at asecbor, the torpedo being well mananmrred, 
and always planted effectually against the object of attach. 
The toalexperlment was made with the steamer ronuing 
at the highest possible speed, in order to test the strength: 
end reliability of all the towing gear. It was aleo desired 
to keew how much of the wire rope could be effectually 
veered out from the temporary towing apar, which was 
abet 15 sbove the water. The steamer attained ¢ apord 
of 11 knots, and the teepedo waa well out from ber side ot 
45°, with over 66 fathoms of tow line Only a very few 
tinates were occupbed io each attack, the time of striking 
being bat a few seconds The experiments were satie- 
factory, and went to show that if newssary our steam 
tiercantile marine could, with biathe delay, and at 8 cm- 
paratively small cost, be transformed into a highly efficient 
offensive power. Although the enemy's gues, if ready, 
might be heomeht to bear on the torpedo eraft, the latter 
has chances of escaping, as was proved by the experiments 
with tho Camel tng agsinel the Buyal Sovereign, which 
took place at Spithead mone mouths since, and which were 
reported by wa at tiie time, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
Mipuresnaccen, Wednesday. 
The Cleveland Irom Market. — Yesterday the uaual weekly 
meeting of the iran market was held in the Hoyal Exchange, 
Middleehrough, bat in comsequence of the mercting in evn. 
teoston with the vlsit of the mechanical eagincers being held 
at the samse time, tha attendance was exenedingly limited 
and scarcely any business whatever was tranancted, Prices 
of coarse were unchanged, 


The Finished Iron Trade.—Beyond the fact thet all ihe 
works im the North of England are as busy as possibde, thins 
is nothing worth reporting in thia branch of industry. Hails 
are in good request, and there is an exellent trade being 
dowe ia shipbuilding irom. 


Tie Nine Hours’ Movewent.—The failare to tring about 
& conferences between masters and men at Newcastle Last 
week with a view to terminating tho strike seetma to have 
doneharm. Both parties seem os determined as ever to hold 
out. The teem beh & mass meeting on Haturday, and ro- 
swlred to adders to their resclutions previously passed bind- 
ing thom not torgume work except on the nine hours’ 
exysters, 


Tie Wayes of tha Iron Workers —Mr, Haghes, MLP., who 
ap the arbiter for the Board of Arbitration in the North of 
England Lron Trade waa waited upee in Londen on Monday 
by a deputation from the Hoard, has sinep derided to 
send a Loadon accountant down to the north to verify the 
statements of the masters respecting anexeeuted conteacts 
previoms to giving his award, 





Usios Pactrte Ratrnaan.-The net earnings of this on- 
dertaking to May 31 this yoar amounted to 1,271,516 dota, 
as compared with 730,720 dub im the corresponding period 
of LE71, 
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CLEVELAND IRON MAKING. 
On the Preliminary Treatment of the Materials wsed im the 
Manufacture of Pig Irom in the Clevelond District.® 
By Mx. L. Lowrmuas Bert. 
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comparison between two 
urnaces, 


— as that resultin, 
ic oxide of D0 ewt, of average quality of coke burnt 
aie maated se ne ed oor” Faker, ot tere might be 
1 the apper part jarhace, 
must bear in mind there os be sh dlepasal thde geneity 
more or less at the tuyeres. The result of the 
action of the oxygen of the binst was carbonic oxide, which 
was the substance that might be egaried directly or in- 
asexclusively affecting the reduction of the ore, and 
it might be added supplying @ carbon found in the pig 
iron. After discussing the os whether there would be 
any sdvantage in relieving blast furnace of this portion 
of rere UF lntroduclag the ore in whieh the iron is com- 
tained ly im a dooxidised state, Mr. Bell stated that 
there was no doubt that the application of any process which 
would remove from the binst furmace every trace of carbonic 
acid would cause the process to be less t upon the 
pahee of te sources of the heat than was the ense at present, 
t were 


adoption advisable, tnaseauch as the 
in of saving, by avoiding the prosence of carbonic acid 
on furnace, is compressed within li owt. of coke per ten 
of iron when the blast is heated to abowt 1400 deg, con 
elusiog, Mr. Bell was of opiaion that thare was little ceonomy 
of fuel to be coal, or by wsing 


hoped for by the use of raw 
the ironstone amd limestone calcined instead of raw. 


THE “ ANNALES INDUSTRIELLES,” 
To tum Eprrom or Exoinznartsa. 

Sta—The Asnales Indwatrielies, whose publication has 
been interrupted during recent eventa, will reappear on the 
Ist of August following. In the difficult situation in whieh 
aGairs hare placed us, to mutilate two volumes togetber has 
seemed to ws an arran a4 unfortunate for our readers 
as for the publication | We bave thes thought it better 
to comsult interests so cleely united, by deciding on a re 
simple course, ond penn if the monthly parts for 1471 in 
teu of those which did mot ao im the correspomding 

of 1470. We shall thus avoid all chance of i y 
in the service of distribution, and shall, we hope, cause as 
little comfusion as possible. 

But the number == of Aujust a 

@ year since—will « with its date, 
aoe of which would render ineuplicabie areze articles it 
contains ; the subsequent sumbers 1 be dated 1871, 

ours 

Paris, July 25, 1871. A. ChmaomRR 

* Abstract of paper read before the Institution of Me- 
chanical Engineers at Middlesbrough. 





ROBINSON’S BAND SAW. 


WTITIITINTINIE ee eters inti | 


Wr andes an illustration of » band saw exhibited by Messrs. 
Thomas Robinson and Sona, of Rochdale, at the recent show 
at Wolverhampton, and briefly referred to by us last week. 
This saw dees not include any particularly novel eonstruc- 


weighted lever acting on the top 


sane ile the tabl ananglo motion both ways for 
cutting. 


————— 
TRAMWAYS, 
To rae Eprror or Kxoixennino. 

Ste,—It wae with great pleasure that I read your able 
article on tramways last woek, considering that the subjoct 
is ome which is every day rising into a 

After considerable ition the Edi — mway Bill 
has passed, and s are to be pr with at onoe, 
Now as is well knows several of the principal thoroughfares 
of the city have gradionts of 1 in 8 and even steeper in some 
places, and ss tho traffic isto be worked by horses, with euch 

vdiemts, the sumber can be vory little reduced from what 
it is with the present ommibuses, for though the rolling 
resistance may be less with the tramwny cars, the resistance 
to gravity remains the same; this coupled with the emur- 
mows first cost, something about 7000/. per mile, will pat 
the company in such * position that they will not be able to 


convey | ay =~ under the existing rates, What, then, are 
the om to , to balance all inconvenience caused 
ip streets Kat the 
weetson i 
he very way you advocate, viz, 


Fegne ae nae bem ramelng Gos Beiaiags to Pestehilio 
pod nag pened t pmrsprh sen city a atearn 


success, 
and if so on ordinary or macadam roads, how much 
agar a it te co asphalie or some kindred substance ? 
is evidently the future of strowt railways. 
Tam, Sir, yours truly, 
Tuly 25, 1871. IR. 
Our correspondent is mistaken in stating that we advo- 
the general em of steam propelled cars with~ 
out « tramway, —Ep. 


Sao: 
Isrzncotostat Rarzwat.—Seetion No. 24 from Amberet 


way. Throe- 
be laid lth salle new if they were 
eretaete tre tr ing. No, 4 section, 27 miles im extent, is the 





TREDGOLD'S ELEMENTARY PRINCIPLES 
OF CARPENTRY. 
To rite Evitos or Exoinnenrna. 


a eet ee 
ori edition o "ea G > 
now 22 out Tus G 
legal right 
fires ts 
ite of what 
the proceed- 
ing, it is very general and 
is perfectly fair and 
Mr. Hurst's book is » revision of the original edition of 1420, 
it containe « great deal of new matter as well as the results 
of many sew experiments iecluding some i Mr. 
i jy, and some from private sources, in fact the revision 
has been so complete that it is “more the work of Mr. Hurst 
than rt Mr. . eri bbe hare rh y= ghee d 
possible way, by a the sine, and binding, to pre- 
vent any po from poo» Bo he it with Mr. Barlow's edition, 
gp Poe ty eral br 
Apologising for thus ing you, 

= ‘We ane, Sie, youss chelion on 
48, Charing-eros, July 25, 1871. 


Inpias Coan—M Bonus, B.E,, bas expremed a 
favourable opinion of Nerbuddacoal. In «recent t 
made with it, 0} tons carried a train wei 459 tons 194 
the Oreat Lotinn Pesiovule faitony, Chick rune ot vo grect 
the Great Indian Pen way, © Tune at Bo 
distance from the Nerbedda ita, Coal has been dis- 
covered at Condeconda in the Nizam’s dominions. 


Tax Naxtroto axp Biatsa laow Wonks Comrasr.—A 
is in course of formation for the purchase of tho 
and Beaufort Iron and Coal Works, as well as the 


. N, Brow, 
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FISKEN’S STEAM PLOUGHING TACKLE AT THE WOLVERHAMPTON SHOW. 
CONSTRUCTED BY THD RAVENSTHORPE ENGINEERING COMPANY, MIRFIELD. 





Fia. 1. 





Fro. 3, 


ial Bock 's Show at Wi contained 

in our last sumber, Fig. | of illustrations 
shows one of the z the fast- 
rope; Fig. 2 shows the tension » by the aid 

tight ea Figs -t yy! at the Secioal of 
meee, Bi . ows ane t porters, 
tleo one of the anchor Paley, round which that rope 


paved 0h tho sisauan ol al peat cae 


ROOFING TILES. 
Masens, Wave axp Cuxery, of Hornsea, Hull, exhibited 
at the late Wolverbampton Show, a very neat system of 


ed 


o) 2) 


interlocking tikes, which are locked tegether in such « 
manner as to render displacement by wind impossible, and 
are not dependent wpon pointing. Messrs, Wade and Cherry 
manufacture these tiles by thelr patent brick and tile press, 
which is also exhibited, and which forms a very compact 
and effective litte machine. The sketch, which we annex, 
will explain the form of these tiles more clearly. 





TasMaxtaw Maty Line Rattwar—No 
to have been a4 made with the 
‘Taemeanien main 


talista who bad in hand require some 
con ao that st present there 
is « hiteh in the whole affair. 


whlch toy, perhaps, be sd 9 bogia and ond with SE de 
—which me: to and end wit 
Sera eee a the last fow months 
with sundry su works ; oo 2 
minimam 
considered to be 


ment Se tote ef the aun 


RECENT PATENTS. 


Tue following rpecifications of completed 
dated within the year 1870; and that year be given 
in thom, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 2186, Is.) Jan Wonzniakowskl, of St. Petersburg, 
patents an iageniows automatic boiler feeding apparates, the 
details of which we could not explain clearly without the 
aid of drawings. 

(No. 2145, 10d.) William Alfred Gibba, of Gilwell 
Park, Essex, patents improvements in his grain drying 

atus already described in our =e 

(No. 2149, 44.) Thomss Carr, of Bristol, patents the 
manafacture of Gour, by subjecting the grain to the action 
of any suitable comtiouously acting beaters travelling at a 
odiatle epet and striking the wheat while the latter ba 
camappeatel. We doubt — this mode of preducing 


liver it wpon any object with which it may be brought 
in pom de within oak made of some suitable texile or 
other fabric.” We see nothing mew in this idea. 

(No, 2162, 4d.) George Brown, of Sheffield, patenta a 
mede of manufacturing an artificial substitate for spiegel- 
elsen. This plan consists in charging a capola with man- 
gantee anid iron mixed with more or bess coke, charcoal, 
or other carbonaceous matter, the manganese being placed 
between the carbowsceous fwel and the iron, so that tho 
latter in melting rich in carbon throagh the man- 
ganeea, the effect stated to be that the metal becomes 
gradually and pobre. by wneerde with the manganese 
anid issues from the furmace having the appearance and 

ig the qualities of spiegeleisen. 

(No. 2168, 102.) George Warsop, of 9, Barton-streat, 
Nottinghans, Pateoia & condensing arrangement applicable 
to steam engines or to engines worked with a mixture of 
steam aod sir. According te these plans, to place of a con- 
denser and air pump being employed as usual, the exhanst 
steam is led isto » lange condensing cylinder im which a 
plston works, this piston having o slight lead om the 
steam piston ia the mhin cylinder, hen the stroke 
of the comdenser piston ia nearly complete, an injection 
valve on the side of the cylinder opens and admits water 
isto the latter, this water together with that ing from 
the condensation of the steam rep dee Aasche oche 
be presest, being expelled from the cylinder suitable 
valves at the return stroke of the piston. It will be seen 
that this arrangement is really simply an inferior kind of 
compound engine in which the condensation of the steam 
is effected within the larger pina, te fu of heat to 
which the latter cylinder is thus subjected more than 
compensating for any advantage derived from the gettin, 
rid of a separate alr pump, When an engine is w 
with a moisture of air and steam, the effect of this lees of 
heat, however, will mot beso great as in the case of an 
engine worked by steam alone, and there may, therefore, 


be curtain casee in which the arrangement of which we 





Max Eyth, of the Steam Plough 
effective 


_ orka, Leeds, the ‘simple = a 
— —_—— 2 gear, illustrated described by us on 
page 267 of our volume. : 


PAP. 2187, 84.) George — Hick, of Leeda, paten: 
methods of constructing screws for cork, grain, rhe with 
- aes a rotating or oscillating motion imparted to 


ss 2196, 8d.) Robert Morton, ef Stockton-on-Tees, 
patents one of the arrangementa of refrigerator for cooling 
wort, &c., illustrated by us om page S21 of our tenth 
voku 


me, 
oon 2197, 84) John Edgar Lowe, of 2, Laurence 
tmey Hill, _— forms of cast-iron railway 
is in whlek the rail instead of resting directly upon the 
sleeper is supported on wronght-irom bridge pieces, or 
pieces of plate irom, the ends of which are secured in the 
sleeper during the process of casting. The annexed aketch 





aon & transverse section of one form of sleeper constracted 


on this plan. aS employing the bridge pirces is 
to give to the rail « slightly elastic bearin, F. 

fe. 2212, Is. 6d.) Jobn Henry Jobnsom, of 47, 
Lincoln’s-inn-felda, patents, as the ageat of Jean Francois 
Call, of Paris, an arrangement of machinery for extracting 
the juice from sugar-cane, According to this plan, the 
cane is passed through several pairs of creabing rella, and 
is during its course moistened with a regulated quantity of 
water, while, finelly, after leaving the last pair of rolla it 
pases on to an endless travelling apron by which it is 
carried eff, being prevented from rising during its a 


— rollers above, Metheds of applyin, 
rat te ordinary three-roll mills are also inch in the the 


mite. 2217, 84.) George Huntriss, John Swinburn, and 
James Wilson, of Barnsley, pateat a method of supplying 
iNuminating gas to mines or other places situated mech 
below the lerel of the gasholder, According to thee 
plans, the gas ia forced dowm a pipe leading to the mine, 
| &c., by the action of a steam jet, the steam being subse- 
quently separated from the gas by condensation. We sce 
no reason why the plan should not work well, and it has 


the advan of being exeoedingly simple. 
(No. 2219, 8d.) Osborne Reynolds, M.A., of De 
near Woodbridge, patents the very simple and usefal ma 


machine which was exhibited by Mesra, Wood, 
Cocksedge, and Warner, at the recent Wolverhamptoa 
Show, and which we noticed im our last number, 

(No, 2220, 24, 24.) Martin Macdermott and Arther 
David Wiliama, of Scott’s-chambers, Pudding-lane, patent 
some well-arranged machinery for twisting metal bars for 
forming augers, &c. We may perhaps illustrate this 
machinery in a futere number. 

(No, 2224, Is. 2d.) Nicholas Demetrius Spartall, of 
Liverpool, patents some curious arrangements of air com- 
pressing machinery, the advanteges of which we have 
failed to discover. Mr. Spartali appears to consider that 
some great good ia to be gained by forming his discharge 
pipes with alternate contractions and enlargements, We 
dow't. 

(Ne. 2226, Ia 24.) Woodford Pilkington, of Balham, 

tents various forma of elastic wheels for traction engines, 
Ke. these including amongst others that described and 
Wustrated by us on page 119 of owr last volume. 
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PEAT FUEL 
To te Evrrom or Exoineenina. 


Bre,—It bs satisfactory and useful to find that the corre- 
spondence in your colusnns between Mr, Pinchbock and my- 


wolf, has led to such a resumé of the whole aubjoct as wo | ©. 


have been favoured with in the communication of Mr, 
Leatitt, of Boston, U.S., published in a recent issue. Fy 
gentleman is the originator in the United States of the 
system that bears his name, and it isthe one which thore 
as attracted most notice by its practical resulta, I shall 
assume that thie communication fron Mr. Leavitt sufficient! 
di of the washing” system os a commercial i 
* for the strictures Mr, Leavitt upon Mr. 

"s letter of the 10th of May Inst, that geatlomas 
maust be himself responsible. masing thus far, a fow 
remarks ceenr to te ae called for by some portion of Mr. 
Leavitt's letter, for which I trust you will kindly find — 
as the subject now presents iteclf in your columme in a shape 
really calculated to advance the interests of man 
ita 


peat u~ 
wpon the only rational principles yut developed for 
ction as ® Tegitizoate business. 
my letter of the 12th of sey ek, page OS of 


ee 5 Sone ee Leavitt machine 
America ns one of the that gives extensive practical 
results from the ing out of the process of teacera- 
tion of the pest; ana in rolerenee no doubt to my remarks 
illustrative of this maceration, Mr. Leavitt says: “ All those 
mothods that involve ing. rolling, kneading, cutting, 
and stirring, tend to by up the cells and tubes of the raw 
pest referred to, and of course diecharge tho air in some 
measare, but no mere pugging will effectually accomplish 
this, nor ly fic it for the subsequent stages of trent~ 
ment.” Now, as I aj im the correspondenes referred 
to as the advocate, as far as in my powor, the exponent 


of the and macerating it may be inforred 
from ue aka remarks that t advooated A more than 
a” mero Pugging’ of the raw peat, and that thence arose 
the necessity for his more extended development of what 
was necessary in the preperation of the raw material. 
take the liberty of reprodweing what I wrote, and perhaps 
repeated, in my letters in my wish to place the matter as 
unmistakably plain as in my power before your readers: 

“The object of the process is, not amalgamation, but the 
tearing asander, the Ervaking up, the mecerating of the 
whole mass of the peat for the twofold parpose of be ye mie. 
the escape of the water contained in it, and the reducing 
tee | to os — Leb ap they are mani ue- 
rourable te shrinkage of t ug” 

I do not aco how an oxposition Legly on by me could 
be construed into a mere pugging proress—the more par- 
tiewlariy as im the corres oe ne one wi ae an 
advocate for imple pagging When I refi: to the ap- 
paratua generally used, 1 styled it a switable pug mill are 
rangement, as it is upen that principle mainly that the 
German “ Torfpressen” of Sehlickeyren are constrected, 

I may give you the words used hereon by an able writer 
in the Jolyfeckmiechee Cenfrafbtatt, August, 1805, pa 
60. Referring to this macerating mode of treatment, 
mays: Von den inten Vorriehtum, darfte der 

lickeyeem'sebe ‘Aneider ia den measten Fillen den 
Vorsug rerdienen.” 

te will, therefore, be seen that upon the principle of the 
maceration of the raw pent, Mr. Leavitt and myself are en- 
tirely j and if that gentiesnan or any of your readers can 
conveniently turs to the report of De. Dullo—* Tort-rerwer- 
thumgen im St Gustay Bosselmann, 1841— 

2 and 3, before referred to by me, and to his descripti 
of Weber's system at Stalteck in Bavaria, Sto 14 of 
er ismeandiee ta tast said far back as 1400 the 

4 submittin mw peat to a macerating process 
was being realised i adam, tnd tia eaaiaaie ool cae 
eet appreciated 


there 
Semeeratnes. Sf mantles Sor She puree soon 
agod the attention of C. ikaytea, of 


” i paring peat 
fuel is now generally known by his name upon the Continent. 
Of course, all this dies net detract froea the re 


independent workin of tho Lan ofl mal he 
working out same principle a 
i acd ® mach im arran, Se ie 
Tasvion ba Aveerion'n aad afer your 1 
Evory well-wisher of realisation must hail the Leavitt 
machine as an i testimon: on a neg 5 cone, 
and « practical scale, to the valve and worth of the macerat~ 
ime we should not overiok 


ing process, but at the same time 


upon Sehii = 
omteniien, It remains for me to hope that Mr. Lenvitys 
communication and this letter will, through the ubiquity of 
Soon an yore kindness, moet the eyes of Mr. 
Sehlickeysen or some of his friends in Germany, 
will favour your resders with some aceount of peat 
manufacture, from ite prowent stand-point in that and meigh- 
tomas countries of the Contisest. 
In England the principle is best represented by Mr. Dan- 
ebell, and we shall hope that he, too, will in dwe ties add 
his experioners and resulte to what I say now better call 
@ peat conference, than a peat disewssion, fn your columns 
and not the least of its utilities will be euch a sammeariation 


Your obedient Serrant, 
J, M. C, Meapowa, 
Modubeagh, Athy, July 17, 1871. 
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To 77, erzn or ——— Py 
Sea—l havo re great interest o 
wdmisabie letter in a recent sumber from Boston, Massa~ 


statement fully developed that — properly 
lected roperly manufactured by powerful machinery, 
will nce F fuel, whi uu cnmamealy 


more advantagoour 
r that 


i beneficial for steam product Gage cont, OF ang 
This ciher known fuel now in cotill ox generat use 


Fie deni this {net, pareait_moe to state that T hare 
personally devoted eeariy twenty years of time and. consid 
able thought and practice! treatment af pent eonterehon into 
a commercial fuel, and after comsiderabin expense in examin - 
ing and investigating this important sebject, L have arrived 
at n practical conclusion, borne Oat by practical experiments 
and results, that it uires good selection of peat of an 
available quantity combined with proper meelines to pro- 
dweo a dense waterial in the best form or shape (whieh I 
consider best in a ball form or sphere) divested of water amd 
air, os a fuel which shall act as an auxiliary, if not entirely 
supersede the present uso of coal, &c. as steam 

That the time for ite application has arrived, is proved by the 
ee so and — for ita commnerent supply te 
steara et companies, railways, manufacturing purposes, 
governmental uses in tho pers dockyards, y vit Le unfor- 
tunately there isino real encouragement given, or even offered 
to any practical inventor (like myself) to mature and advance 
the actual bor wp. pod conversion of peat into a fuel, exeept 
it is by promises of patronage and aid whes it la mot wanted, 
that is, when the inventor cas produce and supply the fuel 
rendy for the great market which is awaiting its produce at 
his own cost and outlay. 

Capital is abundant, but there is eo muck reserve of it in 
oust maeeta nd netiien 
ication it may be cons to ung, manure rotti 
irre! in the farm« 

Sure! 


been so cle shown by Mr. Leavitt, that and 
qe ep a 


bogs into farm lands, and supplying 
« splendid fuel in the shape of condensed peat. Trusting my 
appeal may not remain unnotieed fur aid of liberal capitalists 
helpers in this cause, 
I am, Sie, yours respectfully, 
W. Averm, CLE. 
17, Bristol-terrace, Bermondsey Park, July 18, 1871. 





THE EMPLOYMENT OF SURVEYORS, 
To tue Enrror ov Exotsexntso. 

Sta,—The Committee oe by the Council of the 
Royal Institution of British Architeets to consider the ques 
tion of the Employment of Burteyors in acourdance with the 
resolution of the General Conference of i 1871, 
having autherised us to collect from all available sources 
reli information respecting the appointment and em- 
os of earreyors in tulerence to building works, we 

jesire to wail ourselves of the publicity of your columns to 
javite the attention of i builders, measuring sur~ 
veyors, and all others interested in this important queetion to 
the inquiry now being condected, and to ask from them the 
immed Nate communication of detailed information as regards 
general principles on their own special practi 

e 


pri den. 
We shall fol obliged any commeanien! on this eub- 
fect being to i 2, pals peas Rage aw. 
are, 
Astuen Cares and T. M. Ricewax. 
July 2, 1871, 


TITANIUM AND IRON. 
To rmx Ev:ron oF Exorxenatyo. 
from * E, ~ 





detect any titanic acid whatever in them. The compounds 
of titaniam found in the hearths of furnaces (in Cumberland) 
ls accounted for by using Irish ores which generally contain 
2 of 8 per cont of titanic acid.” 
Tam nots seal chemoist, and cansot say that I have 
ow looked vay — titanic acid in ——e = ; 
ut I ean say that the iece (several t 
of what wns then called Cashion I have ever coon was 
t 10 out of the bearth of a furnace at the Cleator 
Tron where as now, no Irish ores are 
foot Big Big Meo highest class of Cumberland ore chiefly 


Tam, Sir, your most obedient Servani 
Whitehaven, J uly Te 1e71. Sorasre, 





Tue Sr. Lawenwcn,—lIt is stated that the United States 
bas appointed Sftoen to survey the 
ten and oo. A steamer 
boas been chartered at Morris for the use of the engineers. 


_ Metaovaxn Warre Works —Colonel Sankey bas arrited 
in Victoria from India for the of ing wpos the 
Melbourne Water Works. gallant Colonel baving 
visited the Malmesbury reserroir, the Black Creck syphon, 
and other portions of the works belonging to what ‘is taows 
as the Coliban schene, has sent in a report in which he has 
suggested the ed ption of measares to secure the works at 
the Malessbary reservoir agrinet further damage during the 
coming winter. Colonel Bankey bas approved of a pro- 
position to brick-line or, rather, to shoath the outlet tunnel, 
aod for this purpose a shaft is now being sunk; he ales re- 
comssends some further repairs to the byewnshes. These 
recommendations hare been adopted by the Colonial Go- 
wammvat, ont the necessary works are being vigorously 
prosecuted. 


[Juuy 28, 1871. 


oer FORGED | SCREWS. ak 
in im tim! ich the thread 
ustced of being tried at Lloyd's public toat 
These re the patent of Sisue, Henry P.Bopd an 
sores @ . 

Low Walker- 


thread measures ¢in., amd the intermal fin. The face of 
thread is pynare to body of screw, the edge ene A 
ie 


back berplled, ‘The screw in this test was 
the Uimter, and 12 in. of screw gives 10 turns of the thread. 
tangent and 


Taking piteh cireumference and slope as radius, 
th, R146 pies 6. and final 
i. theoretical 


secant wo bave 1jth minus }th, 
tecant 2.925, which plus ti: equala 3.335 


‘iral, mean | of thread 40 lato mals 7.5 square 
a elpmrg oy pe Pl adi ides 


was working at only about ¥,th of its ultimate strength. 
~ "We bave next to see how the timber is enabled to hold the 
agninat 22 tons; the hole is 1 in. diameter bored 12 in. 
waits oy two mes with 


aa er actiog on « equared 5 of timber in 
pany On & 8a laps = 


timber bebind the threads. At 22 tons pressure 
1280 Ib. per square inch, which amounts to only 
the shearing strength of teak. It may be remarked that the 

eut screw has « close thread which disintegrates the 


co 

In comelusion it only hes to be noted that the advantage 
of Pm } without a nut can only be bed from screws forged 
f. fon, = eee 
of the thread, that it can be kept of wide pitch, w the 
wood is noé crushed to the same extent as by ordinary cut 














scrows, 
Armour Plate Porged Screwe Manufactured to 23 ia, 
Diameter and Upwards. ; 
i] 
is ii | 
i | 
ba Drandof | Timber | Strain 
i H (ree used, put om. Remarka. 
A i ae ee 
3 1) BBH |Green heart 19} wos 1 ditesowr 
2 «| Bowling | Teak (32 ., [2 nck recdeoed 
‘ to ¢ diameter, 
screw broke 
2] drawn ont; 


Asneet- 
| oj L WOBB {a5 aed He wood found 
| Ls faulty, 
Railway-Chair Screws Tested in Comparison sith 
inary Twisted Spikes. 











| | \ 
a ; | 

i | 

‘| H Miron.” | Tisuber sed. Cur'ou., Memarke. 
ie ! 

| PE SS | S| ee 
4 44+4 > | f Retined fron) American oak 3 cacrww broke, 
6 - be ” Yellow pine » | drawn cat. 
6 44+a [8 a American elm) 4}, 05 
ee ly . Yellow pine | 7 |, | a 

j cee [tS pepe |S 

| * ee A ” drew out 
10.1 square i ow Yellow pine = { wiers 
| @rawn cat 
nu? 18 | — 


. 4 ” 
| 
aa ” c on jAmerican olm 2} tome out. 
i 
Note.—The one $m, sere (im No. ©), weighing ¢ th, sustained 
8 wtrnin three to four times greater than the two (& No. 13) 
weighing 2} Ih. yellow pine being used in both enees. 


Tue Nosta Grasas Liorp.—The North German Loyd 
Steamship Company has ordered the construction of two 
firet-claes steamers, One of the new steamers is to be om- 
ployed on the New Orleans line, and is to be M0 ft. larger 
than the Koln; the second will be devoted to the New York 
lino, and will be 20 ft. larger than the Rhein. The company’s 
direct service to New Orleans will be resumed by the end of 
September, 


Aucust 4, 1871.] 
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M. Gueamur, maker of clcetsical apparatus in Marie, has 
just produced a machine which transforms motion into a 
continwens indectlon current. This investion is important, 
both from a practical and a theoretical point of view. 
Hitherto there had only been obtained induction currents of 
a very short duration, and eectro-magnets comprised ia 
gtneral of parts more or lees complicated commutators to 
imverse the half of these currents, wheee intensity varies, 
and give little continuity or constancy, Such are the ap- 
paratas of Pixii and of Clarke, such are also the magneto- 
electric machines of Henler, of Siemens, of Ladd, em- 
ployed on telegraphs, and of the Nellet machine, known 
under the name of the Alliance Company's machine, and | 
to-day the most generally used to Pace the electric light. 

To explain the prisciple of the invention of M. Gramme, 
we will allude, first, to the ordiaary modes of producing io- | 
duced currents, Given « metallic coiled thread: if a magnet 
be introduced into the interior, it will preduce in the eirewit | 
a current which can be made apparent by the aid of a gal- | 
vanometer. ‘The current commences when the magmet is— 
sufficiently near the circuit; it has an futensity more great 
as the magnet i+ introduced more rapidly inte the coil, it 
erases when the magnet has arrived in its place in the coil, 
If the magnet then be withdrawn, a reverse current mani- 
fests itself under the same condition of deration and In. 
tensity, 

Ths eneha phenomena are produced if a bar of soft iron 
being placed in the coil a magnet is approached or with- 
drawn, which excites the Lar. Let us suppose mow that the 
coil and the soft irom inside hare » great length ; if maguet 
be moved with « comstant speed along thin electro-magnet, 
the indeced current will Inst during the whole time of 
the movement, and will preserve a constant intensity, If 
we give now to the electro-magnet a circfar form, 
and cause the eleetre-maguet to turn in sech « manner that 
ene ef Its poles follows the circumference of the annular 
coil, we shall realise the continuity of the ieduced current, 
Tt will be the same thing if, the magnet remaining fixed, | 
we make the annular electro-magnet turn rousd on ite axis, | 
Swech is the theory of the new machine we illustrate above. 
The sedt iron has the form of # plate, with its corners 
rounded, amd rolled im the form of a ring. It is serrounded 
with 200 metres of copper wire of 2m. m. im diameter, 
wrapped in silk. There are three horse-shoe magnets, as 
shown, in juxtaposition, whose poles carry the two concave 
armatores, 7, embracing, with two diametrically opposed 
ares, the cylindrical surface of the annular electro-magnet, 
ad. (One of these armatures develops in the circuit a cur- 
rent of a certain intensity, whilst the other armature pro- 
duces in the opposite part of the sanve circult & reverse cur- 
rent of the same intensity. All that is necessary to collect 
this current is to place in the meatral points of the surface 
the middle of the two armatures two rubbing pieces in 
metallic comtact with the coil; they will take, the one 
the pesitive electricity, the other the negative, and will 
form the two poles of the electric generator, If the circuit 
enveloping the soft irom ring were formed of a single layer 
of copper wire, it would be sufficient to coi) it om a thin 
circular plate, and to bring the rubbers on this cireum- 
ference; but as there are several thicknesses of wire on the 
ring, it is mecesnary to resort to expediests to collect the 
electricity produced. 

Lat us seppoee the circamference of the are divided into 
two equal parts. One of the arcs thus divided is covered 
with copper wire to the desired thickwess; them without | 
entting the wirc, it ls rolled up on the next are until it has 
received « sufficient number of Inyers; then the third, but | 


nT 
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MAGNETO-ELECTRIC MACHINE. 


‘ 
WN 


always withoet breaking the wire, and go 08. The wire is 
stripped at each of the from one arc to the next, 
and there ls attached to it n large brass wire, which follows 
® radius towards the arbor of the instrument. Each of 
these wires is bent at a right angle slong the surface of 
this arbor, and following its axis, and, isolated one from 
the other, form, as it were, a sheath around the arbor, 
turning with the coil, and it is om this sheath which the 
two metallic wheels rub agains, acd which collects the 
electricity set free, and transmits it through thelr bearings 
to the two points, 4 ¢, shows in the figures, 

Instead of permanent magnets, the inventors prefer 
electro magnets. There remains always in the ime of 
these electro - magnets a little reskduary magnetism 
suflicient to produce an induced curreet in the anmular ceil 
when the apparatus is putin motion. It ls ensy to sce 
that the motion produces in its tarn an induction earrent 
in the clresi¢ of the electro-magnets in such a manner that 
these become excited more and more as the speed of the 
motion Increases. When the apparatus assumes its normal 
condition of working, the electro magnets have acquired all 
their power, and continue to operate as magnets. So soon 
as the apparates is put in motion, even at the moet triflin; 
speed, it produces a current visible by the least sensitive 
galvanometer, When the speed increases, the effects be- 
come nore marked ; the maximum appears to correspond 
to a speed of from 700 to $00 revolutions «minute, which is 
easily attained when the apparatas is driven by mechanical 
means 

We have seen, whem the machine was driven by two 
men, platinum wize 19} is, leng aed pearly .0999 in. in 
diameter, heated to incaudescence. Water can also be 
decomposed in a voltameter, Amongst other things there 
can be obtained by the machine all thet can be produced 
with the battery. According t the special requirements, 
a short cireuit of Large wire, or a lomg circuit of fine wire, 
is employed. 

We cannot judge at present of the practical qualities of 
the apparatus; bat we believe from the simplicity of the 
apparatus, and the correctness of the prisciple, that it will 
play a very important part in the many branches of applied 
electricity. 





Betortaw Coat.—The exports of coal from Belgium are 
reviving. [t April they amounted to 238,742 tons, agsinst 
802,781 toms in April, 1870. The aggregate ex to April 
50, this year, were 776,802 tons, against 1,144,965 tons in 
the four ing moethsof 1870, Account saust, of 
course, be taken of the exceptional circumstances which 
have prevailed. 





Tae Scrz Canat.—The recei of this canal Inst year 
amounted in round lo 256,000, The balance retmain- 
ing on band om capital account al the chee of last year was 
= 0007., so that 


and it is expected that the revenue for the w of is7l 
will be about 400,000, but the expenditure of the year on 
74 so That's debe jot S4QG00K. Is probable, “The 
f © that a it Ly 

‘detheite for 1870 and 1871 will thus armount together to 
50,0007, and to cover them M. de Losseps is endeavouring 
to my ae a loan of 800,0001 In 1872 of 1873, he hopes 
that the ennal will become self-supporting. 
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THE BRITISH ASSOCIATION, 
Fortr-rinst MEETING, 
Eotsevrcu, Wednesday. 
Tu forty-firet meeting of the British Ansociation is now 
being held in this city. The meeting of the General Com~ 
mittee was held at one o'clock, in one of the class-rooma of 
the University, Professor Huxley, F.R.5,, the outgoing 
President, in the chair, After the transaction of the 
statutory business, reading reportn, 4c, extending over 
about an hour, the meeting terminated, and most of the 
members adjourmed to the rooms set apart for the meetings 
of the various sections, inorder to appoint their respective 
committees and errange the order of business for to- 


morrow, 

It should be mentioned that the meetings of all the 
sections will be held in the class-roomsa of the College, a 
very convenient arrangement, and one which it is scarcely 
possible to get in any other than a University town. The 
Parliament House in High-stroet is set apart as the recep~ 
tion rooma, and certainly it affords the most ample and 
complete accommodation for all the purposes required. 
Together with the members present at the meeting of the 
General Committee, a glance throagh these rooms enables 
an old frequenter of these British Association meetings to 
form a sort of estimate of the prospective success of this 
year's meeting; that is to say, if numbers of well-known 
acientife men are to be any criterion to judge by. It 
certainly bide fair to be a good meeting. 

The English lectures are to be beld in the Music Hall, 
ani there will also be a conversazione in the University, tho 
invitations to which are given by the Principal aad pro- 
fessors. Great preparations are being made to insure that 
there shall be abundant facilities provided for the pleasure, 
instruction, and social intercourse of the members of the 
Aassocietion. The excursions which are ree arranged for 
will be beld om Thareday, 10th August, afier the proper 
business of the Association meeting is over, The botanists 
will go to Ben Ledi, beyond Callander, ander the con- 
dlectorahip of Professor Balfour; Professor Wyville Thom- 
sou will soperintend a dredging excursion is the Firth of 
Forth; while the geologists, under the guidance of Pro- 
fessor Geikie, will make a raid into East Lothian and 
Berwickshire. Other excursions will be made to Melrose, 
Drybargh, and Abbotsford, and to Roslin and Penicuick, the 
last-named place being the bead-quarters of the paper. 
making trade, which is of wast extemt in the valley of the 
E-k, aod within a short distance of Edinburgh. A eon- 
siderable number of manufacturing and industrial establish~ 
menta are to be thrown open to the members, Includlug 
several large printing cetablishments, Mesere, Miller amd 
Richant’s tepe foandry, Messrs, John Gillon and Co.'s pre- 
served provision factory, the Caledonian distillery and two 
lroweries, Henry's gun-making works, engineering aud ship- 
building works, glass works, Bonnington steam mills, 
fc, &e. Altogether, a very atrengous effort seems to have 
been made to give the British Association members a good 
reception, 

Some good work will doubtless be dome in the sections, 
as there ure several reports to be read which will havea 
lasting interest on accoent of the reaalte to which they will 
give rise. Subjoimed we give the report of the Council. 


rt af the Council for the gear 1870.71, presented fo 
General Committee at Edinburgh, on Werisentay, 


August 2, 1871. 
At each of their meetings during the past year, the Council 
bave as unusl received a report from the general treasurer, as 


68 





ENGINEERING. 


well os ome from the Kew committee, A résward of these re-] Londen, The Asiatic Society bas, in consideration of a a 


will be Inid tefure the general comasitter this day, 

The Council hare had ander thelr conskderation the several 
teeolutions, five ia nusnber, referred to them by the general 
committee at Liverpool. They beg to report as follows upon 
the action they have taken in each came )— 

First Resotwtion—'* That the discontinuance of the maintenance 
having been deter- 
orised to commnnni- 


in LATS be placed at the isposal of the Royal Society, im case the 
Fora! Scclety shoulit devire it, undber the sate conditions as thoes 
builting® aro at present belt by the Deithh Association.” 

A copy of this reeolution was forwarded by direction of yoor 
Ceanch to the President act Couneil of the Regal Socery. 
The tllowleg is the reply which ene of your general s ereturies 
has received from Dr. Sharper, secretary of the Ihiyal Sectety t= 

“The Royal Society, Harlington House, 
Jely 4, 1871. 
© Deas Da, Witet,—In rerly to your letter of the 10th Docem- 
& resolution of the General Com- 


Woods, &e, viz,; “during the une AD the coeditions 
teusl on sack cceasions,—that no walle shell be troken thir 

aod no alerations as affect the staldiity of the treiid- 
ing, and alter ite external appearance, without the previews rane- 
tion of the Board of Works, IL have further to i ro you that 
the President and Counrtl have appointed a Branding Committers 
of Fellows of the Bogal Society for the mai meens of she Kew 
with the terms of the Cassot Trast, 


Kaward 
liswomde, Sir Charles Wheat- 
e of the Gaselot Fond bes 

that Committen lo meet the ex: 


5” 


Throng the manificence of Mr. Garsiet, therefore, the As- 
tociation can, withoet detriment to sieges, gite up esi 
of the Kew Observatory at ence instead of in 1472, a9 was ori- 
ginally contemplated, Your Council accordingly recomaend 
that (ioverneent should be informed without turther delay of 
the desire of the Association to see the direction and mainte 
nance of the Kew Observatory transferred to the Royal Society, 

Second Resolation.“That the Council be en: red 40 ch 
operate with the azi Royal Astrowoiwical es, in the 
erent of a new application beleg made te Gerernment, to ald In 
the oteervation of the solar eellpee of Decomber, L470," 

(ie the ath of November a jomt committee of the Royal and 
Royal Astronomical Societies decaded to make a srcond Spylice, 
tien; on the Sth of Neresnber your Council selected a few of 
their bedy to accompany the new deputation to Government 
which the abowo two societies had revolred to rend, The ne- 
tesaity for any such deputation was subseqeentiy obviated 
through the intervention of private indivigdas! ae ia well 
known, aid was promptly Wrerally granted by Government 
to the Felipe Expedition. 

‘Third Resobetion —* That the Council] be requested to take sack 
wleps a8 they det wisest, in order to urge epon Government the 
Lemay ‘of introdectng scientific tmetruction into the ele 
mentary schools throughout the country.” 

A commnttes of your Comneil hating considered the snbject, 
Trostiamended the appowtment of n deputathoa to wait upon the 


Lord President of the Conncil in order to arge upon him the | M 


desirability of including elementary natural pcience ammonget 
the subjects for wbich payments are made by the authority of 
Ube revined code. The It aeceedingly formed th wes 
inte « deputation, and co the 13th of December, 1870, had an 
interview with the Right Hon, W. E. Forster, M.P., Vice-Dre- 
sident of the Committee of Couscil on Education, who was 
plewsed to expreed his euncusrence with the objects of the 
deputation, and his willingwess to carry out those objects so fax 
as cireumstances would permit. 

Foerth Resolutiea.—"That the Council of the British Associa- 
thon be authorised. if It should appear to be deefratdc, to urge 
upon Her Majesty’ Government the expediency of w 
the Legislature a secesure w Loeure the (ntrodection of the metre 
fyetess of welghts aod myessares for international parposes,” 

The Couscil deemed is expodient ty petpoue the considera - 
tion of this resolntion. 

Filth Resotetion..<* That it le inexpodtiens that new bnsthations, 
such an the propowd engineering college fur Ludia, aboskd be 
evtaMixhed by Government, until the Ioral Commission now 
holding an legeicy beto the relatice of the Stat: ta eeientific in- 
strection ahall have lesued their report, That the Comeeci! of the 
British Association be usted t consider this opinion, aud, 
should they eee ft, te marge it upon the atteption of Fler Majesty's 

Gorernmoent,” 

Tee committee appointed withoat loa of time to consider 
ond report of this resolution were leformed at thelr thest meet~ 
jeg that the arrangements for the establishanent of the college 
bad been virtually completed. Your presid:nt, however, in 
accordance with the wishes of this cominittee, catered ito un- 
official ecenmuniation with the authorities at the India (ter, 
relative to the peoposed examination fur entrance iato the new 
Engineering College, and succeeded thereby in gaining for 
natsral science, as compared with classics, a recognition, in the 
form of allected marke, which it previously did not posse. 

Your Couneil has given cosaiderable attention to the im- 
portant question (raised at the last meeting) of a revision of the 
Tequlations relating to the proceedings of the several sections at 
the annual meetings of the Awocmation., Hitherto, it haa ben 
justly urged, thee proceedings, fram not having been suffi- 
cently pre-arranged, have frequently been of teo deultory and 

, mined a character. It is hoped that by proper obecrvance of 
the rewwsed regulations which are this day to be submitted to 
the georr Leconmittee for approval, and by incrensed vigilance 
om the part of the sectional commitiees, much of this may be 

obviated, and that greater peominesce may be given to, and a 

fuller discussion eeoared for, the really important cemmunica- 

tin whieh ore shanally made bed ie aay oniiany. mi 

he Coun porasure in informing the general committee 
that the Aassoclathon at length porsceses a central office in 





rent of 1002, granted to the Association pee 
four of their roams at 22, Albesnarle-street, and the use of an- 
other room for meetings ed the Council and Committees. Your 
Council, moreover, acting usder the power given to them by 
the fal committee at Li |, have engaged Mr. Askham 
aa clork at a salary of 1204 n year. He is in attendance 

and ibere transacts much of the business which was f iy 
done at the e@fce of Messrs. Taylor and Frencis, the printers 
to the Association, With the exception of certain works of 
reference, the wtole of the books and MSS. formerly deposited 
at Kew, have beew transferred to 22, Albemnarle-street, and are 
pas Penge 9 and rendered avuilable for referezce by 
mein’ of the Association. One of the fear rooms sot at 
revert itt use, has been subJet io the London Mathematical 


jety. 

The Council having been informed by Dr. Elirst of his desire 
at the chose of the present meeting to resign his office as jrint 
general secretary of the Association, appoe % Cotmrttee, 
consisting of the general officers amd former general sreretaries, 
te select a successor, This commitgee unanimously recom- 
mended the appointment of Captain Donglas Galton, ©,., 
F.B.S, The Council, entirely agreeing with the committee xe 
to the high qualitheations of ain Galtes for the afficr, 
cordially recommend his election by the general committee at 
their meeting oa Mondey next, 

The Council cannot allow this occasion to pass without ex- 
pressing their sense of the great services red to the Asso- 
ciation by Dy. Hirst; bat they abstaia from saying meer, as 
they are wowilling to avticipste @ inore mature expression on 
the part of the general cuminittes. 

The Council tive wided the following sames of gentlemen 


° 


Preeent st the last — 
curresponding members: —I'rofessor Van Braden, De. Crafts, 
Dr. Anton Dohrn, Gorernor Gilpie, Colorado, H. IL the Rajab 
of Kolepore, M. Phsteaw, and Professor Tebeboclief. 

The greeral committeo will remember that Brighton has 
already been selected ns the place of meeting next year, Tovi- 
tarlons for wubsequent meetings have bees reeeived by your 
Connell, from Bradford, Bellast, Glasgow. 

The Council, tastly, recommend that the name of Professor 
Balfour be added to the list of vice-presidents of the preset 
teeing. 


Avpness or Sex Witttas Tuomsos, Ext, LL.D, P28, 
Pessprst. 

For the third time of its forty years’ history the British 
Association is assembled in tho metropolis of Seotland, The 
origin of the Assoration is connected with ae & 
undyleg memory through the honowred names of Ro x 
Brewster, Forbes, and Johnston. 

In this place, from thie chair, twenty-one years ngo, Sir 
David Brewster said: On the return ef the British As 
sociation to the metropolis of Scotland I am naturally re- 
talsded of the small band of pilgrims who carried the sends 
of this Institution inte the more genial sell of our sister lend." 
. « + + Sir dohs Rotison, I'refeassor Johnston, and Pro- 
feesor J.D. Forbes were the carliest friends and promoters 
of (be British Association. They went to York ¢o assist in 
its establishment, and they found there the very men who 
were qualified to foster amd organise it. The Rev. Mr. 
Vernon > whose name cannot be mentioned bere 
without gratitude, Red ided laws for its government, 
and, along with Mr. Phillips, the oldest and moet valuable 
of our bearers, had made all those arrangements 
which ita success was insured. Headel by Sir Roderi 
urchisom, ome of the very enriest and most actlee advocates 
of the Association, there assembled at York about 200 of the 
friends of science.” 

The «tatement I have real contains no allusion to the 
real origin of the British Assovintion, This blank in ne: 
predecessor's historical skeich I am able to fill in froin words 
written by hisneolf twenty years earker. Through 
kindness of Professor Philips 1 ant enabled to read to you 

riot a better to him at York, written = David Brewster 

rom Alierly by Melrose, on the 23rd of February, 1431; 

© Dear Sir-I have taken the liberty of writing you om a 
subject of considerable importance. 44 fs prey to ewtab- 
lish a British Association of mem of stence similar to that 
which bas existed fur eight years in Germany, and which is 
now patromised by the most powerful Sorercigns of that 
partof Ewrope. The arrangements for the first meeting are 
Ju progress; and it is comtempleted that it shall be bell in 
York, asthe most cemtral city for the theee Kingdoma. My 
object in writing you at ent is to beg that you would as- 
cerlain if York will fernish the ation necessary for 
* Law a mecting (which may perhaps consist of mbure 100 
indiveduals), if the Philosophscal Soriety would enter zea- 
lously into the plan, and if the Mayor and influential per- 
sons in the town and in the vicinity would be likely to 

ite objecta. ‘The principal cbject of the oaety 
would be to make the cultivators of science acquainted wi 
each other, to stimulate one another to new exertions, and 
to bring the objects of science more befure the public eye, 
and to take mensures for advancing ite intervasts aud accele- 
rating its progross.” 

Of the little band of four pilgrims from Seotland to York, 
not ome now survives. Of the seven first associates ome more 
has gone over to the majority since the Areociation last met. 
Vermon Harcourt is mo longer with ue; but his laflacnce 
remonins, & benoeficeet and surely, therefore, never dyin 
influence. He was a geologist anil chemist, a large-heart 
lover of sclenee, and an unwearied worker for ite advance- 
ment. Brewster was the founder of the British Assoriation ; 
Vernon Harcourt wos its Inw-girer, His code remains to 
this day the law of the Association. 

(On the 11th of May last Sir Johe Hersebel died in the 
Sith year of his age. The same of Herschel iss houshold 
word throughout Great Britain and Irelond—yes, ond 
through the whole civilised world. We of this generation 
hare, from our lessons of childhood upwards, learned to see 
in Herschel, father and som a preesidicn ef dulce deeus of 
the precious treasure of British sclentitie fame. When geo- 
gvaphy, astromumy, and the use of tho globes were still 


of the Association to the list of | pres 
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taught, to and itabl 
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pel to “reading, writing, and " us 
id mot revere the of Sir William Herschel 
— of the ue ranloss . the Bg t cers learn —_ 
a oe indirectly fron 

Sir Sohn I's book, about the ua end tinigeee and 
the ery tornadoes ay over his surface, and about the 
yr and Jupiter's belts, and Saturn's rings, end the 





xed stars with their motions, and the bbe stars, 
and coloured stars, and the nebula discovered by the grent 
telescope? Of Str Johm Herschel it may indeed be anid, nif 


fetigit quod 20s ornavit, 

A monument to Faraday and a monument to Herschel, 
Britain must have. The nation will net be satisfied with 
any thing, however splendid, dene by private subecription. 
A national monument, the more busnble im point of expense 
the better, ia required to aatiafy that henourable pride with 
which o high-spirited nation cherishes the memory of ite 
ed men, But for the glory of Faraday or the glory of 

erschel, is a monument wanted? Nol 

What seeds my Shakespeare for his honoured bones 
The labour of an age in piled stones? 
—- hallowed re! ann an be id 
jer a star-ypointing pyramid 
Dear son of Pee el. ae beir of fame, 
What oved'st thow woak witnoss of thy name! 
Thou, in our wonder and astonishment, 
Hast buile thyoell live-logg maomument. 


= I — _ = | wad forward, most oe 

and profitably to hi ers, the general theory of periodicit: 

in dyeacalen, and has angel the practical utilising of in, 

especially in meteorology, by the harmonic analysie It is 
of this principle 

ih Association's Committee on Tides 


ago by Thomas berg kn the following words; 
ittle deabt that if we were provided 
oler- 


whieh are the more immediate objects 
practical natromomer.” 

Sir Jobn Herechel's discovery of a ri 
asyuimetes in the outward form of erystals, 
" in their inner molecular stroctary possess 
qoédal rotational in reference to the plane of podari- 
sstion of light, is one of the notable points of meeting be- 
tween Nateral Hi aod Naterel Phileophy. His 
observations on " 1 " gave Stokes the clue 
by whick be waa led to his great discovery of the change of 
periodic time experienced by light in falling om certain sub- 
stances and being di ively: selected foum. thew. In 
respect to pure mathesoatics, Sir John Herschel did more, L 
believe, than amy other man to introdece into Britnin the 
powerfal methods asd the valuable notation of modern 
analyse. A remarkable mode of symbolism had freshly 
appeared, I believe, in the works of Laplace, and possibly of 


other French mathematicians; it certainly » in 
Fourier, but whether before or after Herecbet's work I cannot 


or left-handed 


followera, especially Sylvester and G: (competitors 
with Green in the Cambevdge Mathematical Tripos ttroggle 
of 1437), and Boole and Cayley. This method wae greatly 
adramcedeby Gregory, who firet gare to ite working 
neecure and philosophical foundation, and so 
way for the ky emg — it a - i bape : Boole, 
Sylvester, and Cayley, according to which symbols of opern- 
i become the subjects not m of algebenie combination, 
bat of differentiations and integrations, aa if they were 
symbols expressing valores of wae quantities, An even 
more suarvolions duvelopment of this same idea of the sepa~ 
ration of symbols —= which G ted the 
—— signs + and — from other symbols or quantities 
to be characterised by them, and dealt with them according 
to the laws of algebraic combination) received from Hamilton 
a most astonishing generalisation, by the invention actually 
of new lows of combination, and him to his famous 
* Quaternions,” of which he gure his carliest ition to 
the Mathematios] and Physical Section of this intion 
at its meeting in Cambridge, in the year 1645. Talt bea 
taken up the subject of qasternions — asd zealously, and 
has carried it into physical science with a faith, shared by 
mano of the most ghtful mathematical naturalists of the 
a oe it is — ——— on plat cade 
to unimagined power fer intestigating and 2 

results in Natwral Fiaoaphe. OF jgantic w 
in artronomical observation | need aay nothing. Doubtless 
a careful account of it will be given ia the “ Proceedings of 
the Hoyal Society of London” for the next anniversary 
meeting. 

In the past yoar another representative man of Hritish 
science is gone, 


a bi prized reposi’ 
ba ees tngeinel waist that thle.” Te 
not believe it is Ines valucble now; and if itis less valued, 
may this not be because it ts too good for examination pur- 


* Young's: written in 1823 for the Supplement to the 
* Eoeyelopaedia Britannica.” 
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and because the modern student, Isbouring to win 
in the struggle for existence, mest sot suffer himself 
beguiled from: the stern path of duty by any attractive 
jo subject of bie study F 
most valuable services to science which the 
British Association has ed hes been the establish- 
ment, and the twenty-nine years’ maintenance, of ita ob- 
eervatory. The Royal Meteorological Observatory of Kew 
was baile ori i for semegn & ae who was a 
estronomy. used contin 
ally to repair to it when any eclestial omenon of peculiar 
interest was to be seen; and a manuscript book still existe 


filled with observations written into it by his own hand. After | the 


the building had been many years unused, it was granted, 
in the year 1842, by the Commissioners of Her — 
Woods and Forests, on application of Sir Edward Sabine, 
the purpose of continuing obeerestions (from which be had 
already deduced important reeulte) regarding the oe 
ofa alum in variods gies, atid for the pul a - 
pe sega wed observations in all peaitts of tbe world. The 
Government granted only the building—ee funds for earry- 
fegon the work to be dome init. ‘The Hoyal Society was 
unable to undertake the inaintenanee of rock am observatory; 
bat, happily for scivoce, the real of individual Fellows of the 
hh iety and members of the Uritteh Assockatlon gare 
the initial ispalee, supplied the necessary initial funds, and 
recommended their new institetion succesfully to the feater- 
ing care of the British Association. The work of the Kew 
oO wR has, from the commencement, been conducted 
under the dircetion of a committee of the Uritish Ammcin- 
tion ; and annwal grants from the funde of the Association 
bate been made towards deiraying ite expenses up to the 
Present time. To the initial object of peodulum research 
was added contiauows cheervation of the phemomena of me. 
teorology and terrestia! magnetion, and the oonstrection and 
verification of thermometers, berometers, and magnetometers 
for aceurste measurement. Tee nificerst eer 
vices which it bas rendered to eclemee are ao well known that 
any statement of them whieh I could attempt on the present 
corasion would eeperfvous, Their value is due in a 
great measure to the indefatigable xe), and the grest ability, 
ef two Seotehmen, both frosn Edinburgh, who successively 
held the office of Superintendent of the Observatory of the 
British Astccintion—Mr, Welsh for nine years, until bis 
death in 1858, and Dr. Balfour Stewart from then until the 
present time. Fruits of their laboure are to be found 
all through our volumes of Keporta for theen twenty-one 


The institution now emterson a new singe of lta existence. 
The noble liberality of a benefactor, one who has 
laboured for its we! with self-secrificing devotion unin- 
termittingly from within a few years of ite ereation, has 
given it & permanent i ot, under the general 
management of a committee of the Hoyal Society. Mr. Gas- 
siot's gift of 10,000. secures the continuance at Kew of the 
regular operation of the self-recording instruments for ob- 
serving the phenomena of terrestiel magnetism and meteor- 
wR, without the necessity for farther support frem the 
British Association. 


tages which must secrue from such estabtishenents, we cannot 
bat feol that experimental research ought to be made with 
us ap object of national concern, and mot left, as hitherto, 
exclusively to the private enterprise of eelf-sacrifeing ama- 
teurs, and the necessarily ineonsecutive action of our present 
Goveremental deportments and of casual menmitters, The 
Council of the Royal Society of Edinburgh has moved for 
this object ia a memorial presented by them to the Royal 
Commuassion on scientific education and the advancement of 
scienor, The Continent of Europe is referred te for an ex~ 
arsple to be followed with advantage in this country, in the 
fol ming werde : 

“ the Contleent there exist certain institutions, fitted 
with instruments, apparatus, chemicals, and other ap- 
pliances, which ore meant to be, and whieh are made, arail- 
able to men of eciemce, to enable therm, at # moderate cost, to 
pursue original y 
aan aneowe is fally corroborated by infermathon, on 

authorut 
effect that in sein “ every Gnitersity, every technical 
academy, every industrial school ( Realechule ea aceete 











, Which 1 have received from Germany, to the — 
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schence ex) 
volantoers 
as at prevent is carried on. s 

The whole of Andrews's splendid work in dege, 
Dati, Des bees dome under rs ais a Sr 
tay at great personal ea : ap prewot 
tee thom is not a student's physical laboratory in any ome of 

Queen's Col in Ireland—a want which sasely 
ought net to remain unsupplied. Each of these institutions 
(the four Seotch Universities, the three Queen's Colleges, 
aged Owens ee Manchester), requires two of 
natural phi y—one who shall be reepensible for the 
teaching, the other for the advancemest of scienos e2- 
perimest. Tho University of Oxford has already dstablished 
a physical laboratory. munifleence of ita chancellor is 
abet te onenty te University of Cambridge with a eplendid 
laboratory, to be eomstructed under the eye of Professor Clerk 
Maxwell, On this subject I shall any no more at present, but 
ines reed a senterco which waa am © Lord Milton 
in the first presidential address to British Assockation, 
when it met at York im the year 163i: “In addition to 
other more direct Lag 4 Oy my meotings {of the British 
Association), I hope, will be the means of i 
Government the conviction, that the love of scientific pur- 
suite, and the means of ning theen, are uns conhsed te 
tho metropolis; and I hope that wben the Government ia 
Selly tngeeened with the knowledge of the great desire enter- 
tai Ly 
will sce the necessity of affording it due encouragement, 
of giving every proper stimalus to its advancement.” 

fesisiee abstracts of papers read, and discussions held, be- 
fore the sections, the annual ro; of the British Associa- 
tion contain « large mass of valuable matter of another class. 
It waa an early practice of Association, a practice that 
might well be further developed, to call oecasionally for » 
special on ome jeular branch of science from » 
man eminently qualiGed for the task. The reports reewived 
in compliance with these invitations bave all dome good 
service im their time, and —_ remain perinacently useful as 
landmarks in the history of science. Some of them have 
led to vast practical reeulta; others of a more abstract 
character are valuable to this day as powerful and instruc. 
tive condemsatians and expositions of the bramebts of scence 
to which they relate. I caneet better Mastrate the two 
kinds of efliviency realised in this departuxeatof the Assovin. 
tioe’s work than by referring to Cayley's Report on Abstract 
Preemie and Sabene’s Report om Terrestrial’ isan 
(1838). 

To tho great value of tho former, personal experience of 
benedt seaboal enables me, and gratitude impels me to 
teetify. Ina few pages full of precious matter, the grme 
ralised deemieal equations of Lagrange, the prest pei Aphe 
evolved from Maupertuis’ “least action” by Hamilton, and 
the later developments snd applications of the Hamiltonian 
princsple by other authors are deseribed by Cayley eo sug- 
geetively that the reading of thousands of quarto pages of 

pers scattered through the Transactions of the varions 

seeletics of Earope is rendered superflaous for any 
one who desires oaly the esmemee of these investigations, 
with #0 mere of datail than is messseary for & thorough and 
practical understanding of the subject. 

Sabino's t of 1835 comeludes with the following een- 
tence : “ Viewed in iterlf and its various relationa, the - 
netiom of the earth cannot be counted les than ome of 


work 


Queen's Col 
ned 


most im it branches of the physical bistory of the planct 
wo inhabst; and we feet wien that the cou 
tion of our knowledge of its distribution on the surfs of the 


earth would bo regarded by our contemporaries and bh 

posterity ns a Gttlng enterprise of « maritime peoplo, and 4 
worthy achievement of a nation which bas erer sought to 
rank foremost in every arduows amd honourable under. 
taking.” An immediate reeult of this report was that the 
enterprise which it pro was recommended (> the 
Government by a joint committee of the Britieh Association 
and the Royal Soviety with such success, that Captain James 
Koss was sent in es the Erebus and a to make 
& magnothe survey ntaretic regions, and to plant on 
his ing three magnetical and metrorological shrvanemen, 
at St. Helema, the Cape, and Van Diemen's Land. A vast 
mars of precious otwervations, made chielly on bound 


were brought home from this expedition, To pay 


desired rewalte from them, it was necessary to eliminate the 
disturtance prodwced by the ship's magortism ; and Sabine 


sehule), soost of the grammar schools, in a word, seeaty all ssked his friend Archibald Smith to work out from Polesoe's 


the schools superior in rank to the elementary schools 
common people, are supplied with ehemical laboratories, 
acollection of philosophical instruments and apparatus, ee. 
cree to which ia most liberally granted by the directors of 
those schools, or the terebers of the respective disciplines, to 
apy person qualiged, fer mientife experiments. In eonse- 
wence, though there exist no particular institutions like 
those mentioned in the memorial, there will ecarcely be found 
& town exeording in number 000 ishabétante bat offers the 
bility of scientific explorations at Be other cost than re- 
imbursement of the expense for the materials wasted im the 
experiments.” 

Further, with reference to a remark in the memorial to the 
effect that, in = to the promotion of science, the British 
Government confines ite action almost exetusively to seien- 
tific instruction, amd fatally neglects the advancement of 
science, my informant tells hs Tt, in Germany, “ prafos- 
fore, and teachers of secondary schools aro on- 

on account of their skilfulness in teaching; but pro- 

of wuiversities are never engaged unless they have 
reper patton by their own investigations, that they are to 
be }upon for the advancement of science. fore 
avery shilling spent for instruction in universities is at the 
tome time profitable to the advancement of science.” 


he | mathematical theory, then the only available guide, the 
fad foe me required for the "parpese. Tha solectary task 
eu 


Senlth exeouted skilfully a eccasfully. It was the be- 
ginning of  weries of Inboure carried on with meat remark. 
able practical tact, with thervugh analytical skill, asd with 
5 soe extreme of Fay pn nna, i. the intervals = an 
ardeour fession, for the purpose of perfecting amd s' i. 
iin the correcta of rh gee ara d coms) : * problem 
w had become one of vital im oe for navigation, om 
sccoust of the introduction of tron shops. Edition after 
edition of the “ Adsuiralty Compass Manual" hns been pro- 
duced by the able superintendent ef the Compass t 
ment, Captain Evans, containing chapters of mathematical 
investigation and formealm by Smith,on whick depend wholly 
the practioa] analysis of cotmyp tions, 

the safe uso of the compass in narigation. # ‘tray believe 


a 


+ Pe ee ata 


* Report om the “ Hecent Progress.of) Theoretical Diy» 
seonslen, ad A. Cayley (Report of the British Assogintion, 
857, pe 1). ts + 

+ ine tton the “Variations of the Magnetic Intensity 
abse at different points of the Earth's Sarface,”. Major 
Sabine, P.RS, (forming part of the 7th Report of ritieh 
Astocintion). we. thi 


impressing on the M 


Promote science is every part of the empire, at 


end rules for 
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that it is to the thoroughly scientific method thus edupted 








the shag Irene de ber cad is at peomad bene 
ssiam, German, ‘ot F i 
trasalated into Fret.” Briti ti be 
tified to know that the possitality ay fronelad 
Gee chige with safety depends on application of scientifle 
iples given to the world ty three mathematicians, 
isoon, Airy, and Archibald Sai 
(Tw be continsed.) 





TREDGOLD'S CARPENTRY. 
tia,—Ws do oot wilkogly rest unter. the imputation of 
a,—We it willin, res! ii 
misstatement, We are, interes, astounded at Mevera. yes 
statement that the edition of  Tredgold" ward by Mr. Hares 


they say that the 1620 edition was out of copyright twenty- 
two years, when itis notorious that cop: rans for forty- 
two vents. This dove not affect the wad 
As to Messrs. Spon's statement that “the proceeding ba 
generally practised in the publishing trade, and pl A which 
we presume they mean is recognised as) “ fair OLOMRT > 
able," we refer you to the fret that your comtem: , the 
| Pubiiaker’s Cirenlar, which may be eu te know some- 
thing of the waages of the trada, extracts, in ite imwe of tho 


Ist instant, a portion of our letter from your colamne, evi- 
dent!y regarding the transaction as an unusual and remark- 
ablo ome in the legitimate publishing trade. We do not 
deny that there is = elese the trade who adept these 
practices, and of course Mosurs. Spon are quite at liberty to 
enrol themaetves in its ranks. 2 

It is ridiculous in Mesers, ly weed ago of unfairly 
confounding their book with «'s edition, when it is 
obviously and expromly our eedesvour to caution the public 
against ao confounding them. 

If, ns Messrs. Spon acknowledge, their book is “ more the 
work of Mr, Hurst than of Mr.” a why do they per- 
vist in ——— jag and entittiog it“ Tredgold’s Principles of 
Carpentry" 


7, Stationers’ Hall-court, August 2, 1471. ; 
[Wo can sdmit no further correspondence om this sub- 
jeot.—Ep, E.) 


———**_*=*_="===—=—== 
FRENCH SCIENTIFIC PERIODICALS, 
Nonrelles Aumales de la Construction. 
Portefemille Kevnomiyue des Machines. 
To rez Enitoz oF Exainuxnixa. 

Sin,—May Tack for space in your journal to make the an- 
notneesnent that the danales de (a Comstruction and tho 
Po ite des Machines hare been coxn| and published 
for the years 1870 and 1873, in spite of the war snd the two 
siegos of Paris. The numbers of these journals published 
during this period contain, amongst other matters, the 
peng tached oe mom a the — Guard in 
Maria, the posta loons employ urn, © siege, com 
lete studies on the Cline im, 00 Sho brorehieadiag 
eld gun, the Gatling gua, t Enriatopher and Montigny 

French mitrailleeses, the mills erected in Paris for the 
supply durieg the investment, the stables and depéts of 
Grenelle, the great wegen ambulance, besides « t 


namber of other interesting «u such asthe new Paris 
opera tural and comvict colanies, house 
lilte, &e. Lam, dear Sir, yours very tral 


y. 
CA, Orrnumaxs. 


Biawtsowad Tzamwara—ibe proepretus of the Bir~ 
mingbam and Distriet Tramways Company i anounced, 
with «capital of 130,000/,, with the object of constructing 
various lines in and about Birmingham. 








Socixrr ov Exarvawes—Arrargements hare been made 
for « visit of the members and associates of thia yer A to 
the Pumping Station, Abbey Mills, West Ham, Stratford; 
te the Tere ‘orks, North Woolwich ; and to the Lodge 


raph W 
arm, ~ on Monday the Teh gf August, Ins71, Mem» 
bers and 
oebock a.ns. 


assocuaics to meet at Bow Hailway Station, at 11 

Bur.en’s Stowt Carsoxs—In the course of an article 
upes stone cilseoms, published a fow weeks since, we stated 
that the caissons mazufectured by Mr. Frederick Ronscane, 
usder Mr. Butler's patent, and inspected recently by n party 
of engineers at the Ransome Stone Works, Liteeowick, wero 
about to be employed in the construction of the Hermitage 
Wharf. Since the date of writing that article the ey lieders 
in question have been pla position wi 
The cutting ea? of the kettons rings by 
tron shoes, such as would be saree when the ground 
through which. they were foreed would reader such protec- 
tien ~ ‘The depth to which these cylinders havo 
erp wy LL aioe the tn thesis tka taht 
that the points betwern the fi remain lcetly tight 
teliable. ar far then all that 3a have po sere in favour of 
this mew application of a new material has been sore than 
torus eu bey panies i and with care in construction and 
subsequent sisking we believe that there is a very large field 
for their application, © ‘ 


Fo 
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KIRK'S REFRIGERATING MACHINE, 


CONSTRUCTED BY MESSRS. JOHN NORMAN AND CO., ENGINEERS, GLASGOW. 
(For Description, see opposite Page.) 
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FORMING BLOCKS 
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OF DUST COAL. 


CONSTRUCTED BY MESSRS. HENRY CLAYTON, SON, AND HOWLETT, ENGINEERS, LONDON, 


c 


ews es 


Taces of our readers who are farniliar with collieries and 
will be well aware that as invariable feature in 
each and all of them is the largo beapa of small coal si 
which in that state are hardly worth the cost of cartage. 
the employment of suitable machinery and by proper Sainte 
i, this débria may be economically converted into 
ks of regular dimensions, aed uniform weeght, which 
commands at once a fair market value. In 
may mention that immense quantities of 
present exported fromm various parts of En, 
quarters of the globe. 14 is valued for its excellent beatin 
propertics, for the facility with which it may be handled an: 
stored, end for its moderate price as compared with onlinary 
cecal. To produce the necessary adbesion of the icles @ 
lutisous medium is employed for admixture with the coal 
st, end a vast number of patents bave been obtained for 
certain compositions morv oF lees efectual for this portion of 
the manufacture. Coal, tar, pitch, starch, clays, Ae, im 
many cases combined with various chemical compounds, are 
commonly ne im practice, and the fuel so manu- 
factured has earned # satisfactory reputation, It is much 
used abroad, principally in France, Maly, and Indin, for 
generating steam in engine boilers, as well as for domestic 


machinery specially applicable to the manufacture of 
this class of anital fo cine of ime Lory ® 
paratus, firet, for screening the coal and os mixing the 
coussteney faible hr yoossing,” Tate mearhioeey varies 
& con) suite! ¥ ma ea 
in its capesteiion according to fe nature of the medium 
known. materials 


engraving wo illustrate an a tus fer this yr Lage 4 
has recently been intred its designers jo mapufee- 
turers, Messrs. Claytom, Son, nnd Howlett, of the Atlas 
Works, Woodfeld-read, Harrow-road, This machi: 
of which Pig. 1 laa side, and Fig. 2 a front eleration—eon- 
siste of two cast-iron side frames, betwoen which is fixed a 
horizontal bed in which are formed the pressing moulds, 
A, A, which are the size of the blocks intended to be pro 
duced. Upon this bed there works a reci ting measure 
feeder, F, capable of containing a su i 
material for each of the moulds, 


oe both at top and bottesn of the blocks, B 
situated beneath the moulds and driven 


is a wrought 
gearing. It is constructed with cams, 
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upon the lower ing-pistons of the 
tremity of thia lower is affixed « 
ate connected to an overhead cross- 
reds, The crosshead works 


5 


that, the moukl being 
i descend into the mould at the same 
pistons in their revolution commence an 
. The top a now rise and the lower 
= so as to bring _ blocks nag bo 
» when are pashed from their tien by t 
der, F, which apy with a Keah charge of 
r power Bs sop are ee arr acted upon 
, reversely arranged to the pressing cams P, 
are caused to descend so as to aes the moulds 
ro for pone oe material i bensaes by the fara 
engi z is quite eutficient to drive this 
oki Pat 10,000 blocks of about 6 Ib. weight 


joa but a small amount of space, its 
by 6 ft, bigh, It may be 
the machine is, that tho 


F 


PEE 
Ri 


i 


“ b. The under pistons ero constructed with » chamber 
packed with wool, which is charged with cil, ro that in thelr 
and down they lubricate the moulda, 





A Mowsten Awearcax Rarzwar Derit.—The Union 
Railroad Depdt of the New York Central Hiver, the New York 
and Hazlem, and tho New York and New Haren Hail- 

ne completed in New York city, covers am immense 
i pred extending from Forty -reced - street to 

‘orty-Gth-street; and it is GP2 ft. Jong and 240 ft. wide. 

i constructed in Renaissance style, and 
reyes es ee ee ee ee 
white. The contre of the facade in Forty-second-street, or on 


; high iron arches for ep 
of trains. Tho building, which as 40 ft. deep on ench ot for 
the offices and waiting rooms, is three stories high In the 
interior is n central space 600 it, by 200 {t., covered with 
roof formed of glass and corrugated bron, and supported 
hs as do semi-circular iron trusses 4 {t. wide and 1 [1 
ek. 
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KIRK'S REFRIGERATING MACHINE, 


Anovr five and a balf years ago (erde pages 62 and 124 
of our firet volume) we published in this al an account 





of an ice-making machine, designed by Mr. Alexander C. 
Kirk, of Glasgow, in which the desired ing effect 
was obtained by com) air, cooling it when in a state 
of compression, and then allowing it to when it, 


of course, absorbed heat from the surfaces with which it wae 
in comtact. The success of this apparatus led to Mr, Kirk 
receiving frequent inquiries from brewers regarding the 
application of bis ateaospheric ice-making machine to the 
purpese of coollng water withowt making ice, and con- 
sidering it unnecessarily elaborate for that purpose he com- 
meneced a series of experiments about two years ago with the 
view of producing a simpler machine than is required for 
fee making, but still using atmoepheric air as the cooling 
mediam. These experiments have resulted im the manuface 
turv of a large machine capable of cooling 45 barrels of water 
15 deg. per hour, and of this machine we glve engravings 
on the ite page, 

As in the ice-making machine, the principle is that a 
certain quantity of sir comtained in the ine is alter- 
nately expasded aed compressed, the compression amd ex- 
pansion being performed in separate chambers, and the air, 
while being transferred from one to the other, being passed 
through » regenerator, Instead, however, of the heat being 
removed from the ale during compression Bj a metallic 
surface kept cool by a current of water, being im- 

roid to it during expansion by a similar surface, warmed 

y a current of the fluid to be cooled, the water employed to 
remove the heat ef compression, and that which is to be 
cooled by expansion are injected as a shower into the 
hot and cold chambers among the compressed and expanded 
air, and allowed to flow out through « simple arrangement 
of valves, Thus it is net mecessary to use dry alr, which 
is also « simplification. As in the ice-making machine the 
“ working air” may be above the atmospheric density, and 
in the machine shown the ratio of is from about 
35 Ub. per square inch to 17 Ib. The machine we iWustrate 
is dowblescting, and it will thus suffice te confine oar 
attention to the operations carried on at one end of each 
eylinder, 

The part of the machine which forms the cooling appara- 
tes consists of the cylinders, A and B, with their connec- 
tions, and the motive power consists of two steams cylinders 
with their usual connecting rods, crank shaft, and fly- 
wheel. In the engraving ordinary non-condensing engines 
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are shown; bat these a now being gr — 
by compound exgines lace comdenser, the latter 
exabling clean water for washing, &e., to be heated by the 
exhaust steam, 

The cylinders A and B are each closed at each end, and 
conmected by the large square passages, R, It, which are 
filled by a great wumber of thin brass plates placed « small 
distance apart, between whieh there iy thus a free commu- 
a fro from ome cylinder to 

io other, 

At the middle of each cylinder is an air tight packing, 

which works a dowble-acting plunger, attached to 
the piston rods, connecting rods, and crunks, by the position 
f which. shown in a teparate ae the relative motive 
ef the plungers is governed. TTT 1 are traps containing 
each a copper float and valve, by which the outflow of the 
water ls regulated; ap, ap,, bp, bp,, are double acting 
pumps, pumping water into the four ends of the two ¢ylin- 
dora, nh ay 7 falls in a shower from the perforated pipes, 
dd; cis a pump for forcing » small quantity of air inte 
the cylinders, A and B, to mekn up loa by leakage, &c. 

From the position of the cranks, it will be seen that the 
air contained at the back of cylinder A is Bret compressed 
while the planger at the back end of Di ls nearly stationary, 
that as the crank moves roand, and the planger of B begins 
to recede, while that of A moves on, the alr ls transferred 
from A to B, and when the plunger of A is nearly stationary 
on ita centre at the back ead, the plunger of B moving on 
the air contained in B, is now allowed to expand. When 
both plungers begin again to move, the expanded air is 
transferred to cylinder A, agaln compressed, again trana- 
ferred to B, agnin expanded, and po on. 

The alr bn passing from A to B, and vice verad, traverses 
the spaces between the plates of the regenerator, which 
completely prevent beat being carried by the alr from the 
compressing, or hot cylinder, A, to the expanding, or cold 
cylinder, B. The air also om each aide of the regenerator 
traverses « shower of water kept constantly Sowing by the 
pumps, p, up Pa that on the bot wide belog heated by the 
comspi ;and that on the coli side cooled by the ex- 
panding air. 


The water pumps are thus arranged: a, p draws the 
water required to cool the alr from the well, and pompe inte 
back of cylinder, A, at d,, from which {ts escape is regulated 
by trap a,. Pump, ap, draws from trap, a, and pompe 
inte frent of cylinder, A, at d, from wi it escapes by 
trap, a, being twice warmed. Similarly pomp, &{ p, draws 
from the well the water to be cooled and forces it Into cy- 
linder, B, at d,, from which it escapes by trap, 6,. Pump, 
6 p, draws from trap, },, and forces Into cylinder, B at d, from 
which it escapes by trap, 4, being: twice cooled. This ar- 
rangement was adopted, as it was found that the alr acted 
more perfectly when the full current of water was exposed 
to it than if—as when first tried—one half was pumped into 
each end of the cylinders, 

The smoothness of motion of the machine is remarkable, it 
working without poise or jar, and this bs fully aceownted 
for, as each plunger works in an elastic coahion of sir, and 
there are ne moving parts such os valves. Indoed, inside 
the cooling part of the machine the only moving parts are 
the large pluagers. The packing of the plungers being an 
hydraulic leather packing, shows no signe of wear, and 
Tequires ne attention, 

Fig. 6 shows two diagrama—one from cylinder A and 
ene from ¢ylinder By the difference of these & the power 
spent. Jo conclusion we showld state that this machine, 
which is distinzuished alike by its sieplicity and ingonwity, 
is being comstructed, according to Mr. Kirk's designs, by 
Mesrs. John Norman and Cu., of Glasgow. 


SSS 
THE ST. CHARLES BRIDGE. 
We illesteate om page 74, a railway bridge recently con- 
aver the Missouri Rirer, for the accom: tiom of 
the North Missouri allway, hy the St. Charles Bridge Com- 
pany, by which it has boen Fensod to the railroad company at 
anannual rental of (00,000 dols. The cost of the bridge has 
been 1,400,000 dole, of nearly denble the original estimate, 
this excess area» from the difficaltios emeountered in com- 
structing the toundationa. 
Its construction has 


nearly throe years, havin, 
been commenced in a 968, and practice ily craspletod 
en the 20rd of May, 1871. Ib ia the lon iron by in 


the United States, of three “through spans" on 
the Fink plas, four “ Fink suspension" + anid the iron 
viaduct opproachos, making a total length of irom bridge of 


6533 ft. The seven river spans vary in length frow 205 ft. to 
S21 tt. There were eight teen Sundstinns—enosh ef them 
Presenting now and extracrdinary difficulties in construction 
w~varying from 54 to 70 ft. im depth, the enissous for which 
hed to be carried down through alternate strata of quicksand, 
large boulders. and tangled massa of drift fogs. Add to these 
subaque “we dificalties the facts that nt the bridge site the 
Missouri River rises and falls 40 ft. ; that its tood » ie 
nine asd one-half miles per hour; and that drift islands 
drawing 20 ft. of wnter, and which are more than 900 ft. in 
diameter, are not unfrequently carried past in the heavier 
freehets, and an adequate ides may be forined of the character 
of the work. 

erg by pro, of the work, owing fo an unuswal 
fresbet, the generel direction of tho current was ewddenly 
changed. Four thousand feet above the site of the bridgen 
diversion ofthe esrrent ourried away 1400 ft. of the south 
bank, and, carving outward and returning im the form of an 
s. beg ite abrubding force dirretly spon the south abut- 
meet. this ome , when the entire demolition of the 
abutment was Gentest the engineer constructed « groyne 
which so diverted the current as to reclaim a lange tract from 
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the river bed and confine the channel. The south abutme®t 
ie now surrounded by dry land. This groyno projects 710 [t. 
fren the south shore, and extending above shore some 
400 ft. Out from the south shore » “ pile wall" was driven, 
from which coarse riprap was thrown in, and an embankment 
made w it, pedcsiog. an eddy im below. In 
this » material could be da; t 

wash, ao the work was forward in an irregular 
line, guided by the alack-water which 
its progress down stream. This was continued until a space 
700 x 400 ft, more or lesa, was enclosed by the wall mening 
tho shore below the b line, After being pro rly pack 
and from this imanense coffer-dam, for such 
out, heaving the former uncertain 


il now Wee, was 
land spon which the 


pumped 

bed of the river comparatively az 
pier could be erceted without interference from the 
enemy, the river carrent. It was afterward built to such 
height and 20 strengthened that ite outer walls now form the 
south bank of the river at thet point, thus effectually and 
permanently napaoe her} current to keep toward the north 
shore and to be confined within fixed limits. Although the 
cross section of the river is necessarily narrowed, it does not 
effect ee vere. of the current, 

The 
bottom, although more permanent in position, by their bulky 
ond unylwlding nature meade the passage of the foundations 
through them very dificult. To drive a pile through them 
required an average of 8000 blows of a 5! ib hammer, and, 
in seane cases, over GOOO blows were required to sink the pile 
to the bed rock. Sycamore piles alone were found capable of 
standing the continued batter of the pile hammer, pile 
basis was used only when the pile was entirely protected from 


soour, 

Piers No, 1 and 2 developed few norelties in their con- 
struction. Pier No. 2 was sunk Oft. into the solid rock, 
waking its boro ae stable as—and, indeed, a part of—the 
stratum in which it rests. 

Pier No. &—This foundation ia in 23 ft of water, at ordi- 
and the bottom iy 


pam: 

out; but, before the bed wns lnid bare, the rock bottom = 
wp revenling the fact that the caission rested on an imperfect 
letge of limestone, below which was a decom eenm. 
The bettors was then excavated by dirors ustil solid reek 
was reached. erater was filled with concreto and two 
courses of stome laid upom it. The fowndation was then 
ready for pumping out, bat at thie junctaro the river rose 
2% f, amd, althourh another section was added to the 
caisson, the water finally drove the drift-men from their 
work, and the drift aceumalated to such an extent that the 
caisson waa completely crushed amd piled in a mass of wree! 
over the foundation. Om the subsidence of the river the 
wreck wae cleared away.'and the foundation proving wn- 
injured, the pier was built in a ealson boat and sunk om the 


Pior No. 4.—At this point the rock lay G4 ft. below ordi- 
water stage and there wasn ing depth of sand and 
houllers of from 11 ft. to BO ft. At the time of the flood of 
1800 all the piles were driven for the breakwater, and these 
sonn colloctod a masa of drift cororing more thas an sere, 
and drawing from 25 to 30 ft, of water. This caused a deep 
bole to be scoured, and into it the boulders, moving with the 
sand wave, rolled, and, failing to mount the slope of the 
further side, they remained in the excavation and were soon 
afterwards covered with the pilot wreek—the whole of which 
having been crashed down flat on the boulder-bed by the 
pressure of the drift. When the drift was released tho sooar 
stopped, and the crater was filled with gravel by the action 
of the river. 

It was through this tangled mass of drift and boulders 
that the foundation was afterwards earried. A double- 
walled caisson, with the inters between the walls filled 
with stone, woe sunk by dredging to the solid rock. The 
work was tedious and difficult; four heavy water jets were 
kept running day end night, and all small boulders and 
at were fed to ~ deelgess bs = rr, pee La 

ulders were too large, or to tightly re the 
were mored with crowbars by the divers, and if of more than 
halfa ton in weight, were hoisted out by the derricks. When 
the rock waa finally reached, it was cleared off, and 12 ft. of 
concrete laid, thes two courses of stone, asd then the pier 
was lowered to its place by means of scrows. 

Pier No 6.—Here the rock was 08 ft. from the surface, 
and the rico aed fall of thesand wave, 32 ft. The compre 
ale pon was used in the sinking, combined'with the “ Eade 
sond pomp" and « peculiar boulder shaft, designed for this 
pier, One air leek was of the usual character, but placed at 
the foot of - a, and through this = all the suppl 

ipod, ae well ne the persoms engaged in cassion, passed. 
The other, or boulder lock. was aleo at the foot of the shaft, 
but was 10 ft. deep, asd the alr was eo arranged that the 
changes were mado too rapidly to be endured by the human 
frame, and, consequently, workincn wero mol permitted to 
pars through it, Two lange doors opened iato the chamber 
from this Jock, amd the irom boulder cars were pushed in 
through them, the deors closed, the nir change made, the 
trap in the shaft denpped, and tho care were Tifed out by the 
steam derrick overhead, and the boulders swung out over a 
barge, where the corewere tipped and emptled. This entire 
operation occupied Jess than three minutes. 

Piera 6,7, aod Sare all alike in the character of their 
foundations, First « circle of “tub piles” was driven, inside 
of these a caleson waa sank some 30 ft, by dredging, and the 
Cirewlur crater outside of the tub-pilea was filled with steno 
petra ay This process pt be aby Lo stone from 

crater began {to appear in. © buckets, showing 
to pass beseath the tub~ 


that the ring of ome had 
took place dredges were removed 
piles were driven down (o the rock, cut off at the level of the 


piles, Whon this 


ncipal | euch 


of boulders found immediately below tho shifting | 


'| of these spans. 


sed (0% CE, asd Mr’ Leonard B 
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of the enimom, and the was lowered on to the 

heads by means of screws. cainson was then filled 
with stone and the work waa complete. Thess piers are 
151 fi. from the hase of the piles to the to of the masonry. 
Hoan ten heey of tho pie 0. 5 to the of the tras is 


The superstructure is of the Fink and trellis or double 
form, the latter modified by tke omiasion of tho usual 
counter ties, The counter strains are taken by compression 
ties, extending » few panels on ench side of the cootre, and 
comsletings 6 two parallel plates stiffened by short dingonal 
braces of wrought irom rivetiod to the side plates and at the 
centres. The wrought-iron efrut columes are recured 
to the ehord by wrought-iron suspension joints, ao that they 
are equally available for tensile strains at pointe where 
vizains occur, thes dispensing with the centre tle-rod 
usually found in this form of tras. The substitution of 
the peculiar tles at the centro for counter ties constitutes tho 
essential diference between thie truss and the one used at 


Kansas City. 
The details show many im; t features of novelty. A 
been to construct the bridge 


leading iden of the engineer 
of as ne ible. For instance, the upper chord 
gio cast-iron tube. Tho structure is 
ghout by pin joints, The cross ties are placed 
directly upon rolled iron girders between the chords 
proper, thus throwing all lag strains upon parts not 
wu to either tension or compression, dispensing with the 
ordinary stringers and avviding the bulky depth of flooring 
beams aca dpe 

Tho Fink deck spans are proportioned to carry 2250 Ib. per 
foot, the chord is 2 ft, im diameter, and the main post 21 in, 

The tross itself isa “double triangular girder,” with in- 
clined end posts, and 60 connezion between tho systems. 
The counter brace action is secured Ly stiffening the middle 
thes nud giving the braces a tensile connexion, The tloor 
beams are composed of 12-in. channel iran, sandwiched with 
and forming part of the lower chord, the cross ties being 
laid directly on these, without the interposition of a stringer. 

These girders are io im the same manner as in 
the Fink trusses, but to a working load of 2400 Ih. per foot. 
The weight of each Pink span is 680,000 Ib. ; of each trollis 


span 788,000 Ib. 

Probably the most dan work of all was the orecilon 
<sosee “Rp bad work could peesibly stand at 

ty it im t! river, temporary piers were constrected, 
resting on piles, and wurroanded by eribs 181. wide and 
0 1. Jong, pu with Lee toe wore Cage of Sone 

ors in each apam, end oo t ae ee, ily, 
Lsesac of powerful twin derrick boats. Hown Baa 
40 feet eoch, On these spans was placed the false work 
Peeper, the top of which was 121 ft. frou the water. 

uring the winter of 1870.71, No. 1 was swung, at noon, 

hen the break of the ice 


on a day above above was 


| imminent. Fearing this, the Howe trasses and thelr auper- 


incumbent false work wero bolted up to the span. During 


the night the ice went out, wrecking the erib piers beneath, 
bat leaving the whole mass of fi work, including the 
Hows trusses, hanging from tho which ome day beforw 
they had been carrying. Tho bri la owned the St. 


Charles Bridge Company, and was 
by Mr. ©. Sholor Smith. Cay 
oe of the great St. Louis Bridge, is one of the leading 

rectors im the company. Wo are indebted to the Chicago 
Railway Gexette for the information contained in the fure- 
going ptlon. 

NOTES FROM THE SOUTH-WEST. 
Cardiff’ Tramways.—A lulonal order made by the 

Beard of Trade for the conatruation of tramways in Cardiff, 
is propowed to be confirmed by a Bill introduced into Parlia- 
ment. The protectors of the erheme aro to be known as the 
Cardiff Tramways Coanpany (Limited). The tramways are 
to be Inid in granite pitching, and they are to be always 
"y on o level with the surface of the roads. No interference 
will be allowed with the traffic of the Ta Vale Railway 
po J at the level crossing in Bate-strect, and the com- 
pany will always bare of the tramways. The 
tramways are to be used exclusively for passenger trailic, and 
the charge is mot to execed 1d. per milo, exeoptlng in casos 
in which the distance travelled ia less than a mile when the 
charge may be 2d. A cheap rate of a4d. per mile fur artisans, 
mechanics, apd daily labourers, is to be enforced, two carri 
being required to ran each way morning and evening af that 
rate. 


The Propased Twanel unter the Severa.-—Mr. C. Richard- 
ritom, havo waited aa # 
depetation upon the Newport Chamber of Commorce; 
and after as Mr. Richardson's Lreject for a direct 
cotemeniention betwren Bristol and South Wales by means 
of a tunnel under the Serern, they asked the chamber to 
read a resolution approving of the acheme. It was, however, 
jeemed advisable to postpone a disewasion of the subject 
until farther information was obtained upon the question. 


Gloucestershire Railway Euterprice.—Tt is said that in 
the next session of Porliament three plans will be proposed 
fer crossing the Severn and uniting the railway systeras 
east ned westof the estuary. Two of these plans eontem- 
plate tasnols, and the enginvers who being them forward 
are Mer. son and Mr. Pultan, The thind is a revival 
ofthe Gntcombe bridge scheme under the auspiows of a 
company to be called the Western Junctions Company. It 
is proposed to erect a composite bridge for railway and 
ery ¢ to be conneeted with the Sercrn amd Wye, the 

forest Ceatral, and the South Wales, on the western shore, 
amd bye new Nee running from the mew docks at Holl 
Hazel Pill to the Midland at Thornbury, and the Mristol « 
South Wales line near Almondsbury; it is also proposed 
to carry out a short comnecting line the Midland to the 
Groat Western at Stonchouss, 


Bristol and Sowth Wales Bai Wagon Company 
(Limited) —Tho directors of this ak a 


igned and constructed 
in James B. Eads, the en- 
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divideed at the rate of 10 per cont. per annum, after making 
the usual addition to the reserve fand for depreciation, 
The company mems & sound snd prosperous comeers. 


Trade at Newport—aAt the last South Wales and Weet of 
England coal and metal market at Py oo ps. iron te- 
mained firm at former quotations, ama the best brands were 
dificult to obtain, Refined tin continued firms at tho high prices 
recently obtained. A quantity of Iriah aluminous ore was on 


Cis 


South Wales and West of FEvgiend Coel end Metal 
Markets. —A market was held at Swansea om Saturday. 
The general trade of tho district was reported om favour- 
ably, bat tho besioess transacted was compartively wniam- 
portant. 

The Forest of Dean.—A strike at Wimberry collieries 
terminated on Momday. Tho men appear to have gone in at 
their former rate of wages. 

afow Gas Comprey.—This company has declared a 
dividend at the rate of 7 per cent. per aenum. 
Tin Works —The millmen at the Treforest Tis 
Works gave notice to leave a day or two since of a deeision 
of the company being made kmown to thems to the effect that 
they were to work only cight hours instead of twelve hours 
day, The millmen contend that they endure sufficsent 
ood of time already on eccount of the inealiciency of water 
during the summer moeths to work the machinery. 


East Gloucestershire Railway.—The works on this line 
are, it is said, being rapidly proveoded with by Mr. W. Disoa, 
the contractor. ti laexpected that the whole section be- 
tween Whitoey and Fair will be completed carly next 


spring. 
A Bock Milford.—A now dry dock is expected 
yo be et Ait pre gin Milford. Ii ie devigned be the 


accommedation of the Great Kastern, 


Taff Fale Railwoy—The trafic of this bine continues to 
be much affected by the strike among the steam coal colliers 


of South Wales. The working expenses have, however, 
been much reduced, and there are signa that the great strike 
is coming toan end. The iron works in the neighbourbood 
of Cardiff are working with their usual regularity. 

Spteok rites. leises continues to be evcoessfull 
proluced by the mee Vale Steel, Coal, amd Tron Compony 
(Limited). 


Tt will be remembered that epageleiwen plays a 
very important part in the manufattare of steel = the 
Bessemer process. 

Railway Irom for the United Sfates—-The demand for 
railway iron forthe United States continurs good. Frosh 
orders come to hand by almost every mail. Deewewer steel 
rails continue in great request. 


NOTES FROM THE NORTH. 
Gtasoow, Wednesday. 

Glasgow — Market —The pig irom market has not 
been so brisk for several days, but to-day there has been a 
reaction with much firmer tone. On Monday Ga. AL. seven 
prompé. and GIs. to Gs. 10d. one month 
were the prevailing Be vel to-day, however, there were 
i obtained. thipsnente continue 

South Wales le again making demands 
wearket in addition to oe, any, 





Consulting Kaginesr for the Try Hridge—At a mecting 
ef the Works Coanmittee of the Dusdew Merbour Trustees, a 
letter was read from the North British Railway Company, 
asking the Trustecs to nominate an engineer to act on their 
bebali in regard to the works to be executed at the harbour 
in conmexion with the line through Dundee ta the Tay 
Bridge. The meoting agreed to appolut Mr. Harrison as their 
enginoer. 

Mineral Oi for Lighthouse Ilivmination.—Mr, M‘Lagan 
ALP, for Linlithgowsrhire, has giten potice that in Supply on 
the Ciril Sereloe Estimates be will call the attention of the 
Howse to lesen between the General Lighthouse 
authorities and the Board of ‘Trade relative to proposals to 
substitute mineral oils for Colza oil in lighthowses, and to 
more “ it is expedient to substitute mineral oile for 
Colea oil in the lighthouses on the eoasts of England, Seot- 
land, and Ireland, seeing that it has bees proved by the use 
of mineral oils in lighthouses om the coasts of France, and 
by experiments in this country, that ® great saving of ex- 

so aml much greater illuminating effrcts are obtained by 
te use Of mineral oils.” It may be mentioned thas Mr. 
M'Legan is one of the largest letors of the Uphall 
Mineral Oil Works, which ore only second in extent to the 
fomons works at Hathgate and West Colder, established by 
Mr. James Young. 


Clyde Trust— Eugineer’s Re, —At the ondinary 
monthly meeting of the Clyde st, held yesterday, an 
interesting report by Mr. Deas, the resident engineer, was 
submitted for ideration, It detailed extenmve opere- 
tions which have been made im the harbour of Cilasgow and 
further down the Clyde in order to improve the navigation 
It stated that threw of the four hopper turgea which Mer, 
David Rowan is under contract to supply have been 
delivered, all of whieh are now at work, and the fourth 
having been Jawnehed om the 14th ult, The following is the 
programme of work for the new quarter now begun: He: 
move by dredging the river bank in front of the finished 
[sate of of Plantation ba Widen the river at Kelvin- 

ngh, and continue dredging from the river Kelvin to 
Elderslic. Continue deepening and widening from Dalmeir 
Works to Bowling, and the heightening of the river dykes, 
and the formation of the river embankments between same 
points. Commence the formation of the new road or street 
along the north side of the a Stobcross Dorks, Com- 
menee the construction of the harbour tramways on tho 
vouth side of the river. 


eo. | cables has 
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baa very recently been diverted round by 
ppage is only that of ene or two rail- 
is not serious, as there is an alter- 


Fo 
No time will be Int, 
howerer, ia making good the communication. A new cable 
is being got ready with all despatch by the Submarine De- 
partment of the Postal Telegraph System, and was to be 
shipped frean London om Mowday Inst. It will be oa 
immediately the vessel reaches Forth, so thet within a 
work from the present time the full means of communication 
across the Erth will probably be restored, The old enable will 
not be picked up at present, and it has been deemed prudent 
not to delay the expedition so long as would have bers neres- 
sary to Gt owt a cuble ship equal to the requirements of such 
an operation. Bat it will be none the woree for a few weeks’, 
or months’, longer sabeersion ; and it will always be worth 
teeovering, as the core is one of the best that was erer 
manufactured. 

Extensis Alterations of Port.Glargow Graving Dock.— 
The alteration and repairs of this, the oldest dry dock in 
Seotland, having been ender conederation of the Harbour 
‘Truster for a comsiderable period, they hare, after receiving 
plane and itiwations of the work, accepted the contract 
of Mevara. John Coghill and Co,, of Glasgow, which aznounts 
to TOO, The work is to be completed in twelve months. 
Workmen hare already commenced to flont off the old gates. 








NOTES FROM CLEVELAND AND TIE 
NORTHERN COUNTIES. 
Miporesneoven, Wednesday. 

The Cleveland Tron Merket.— Yesterday there was a large 
attendamee on “(Lange ot Middlesbrough. Business wae 
brick, and os much as 50s, perton wes paid for No. 3, This 
price, however, althoagh quote? by several makers, is not 
realised generally. Lately tho shipments in the Tors hare 
been so numerous that thery bas bern considerable difficulty 
in obtaining iron to complete cargoes, and hence the ateance 
of Od. or te per ton, which was readily paid. There isa 
— demand for iron, and the list rates aro now as 
followa: No. 1, Oe. ; No. 2, 62a; and No, 5, 496, 6d. Every 
furneco bx kept fully at work. number of contracts on 
hand is large. It is expected that the returne showing the 
make of pig irom in the North of England during July will 
show that production is greater, and the stocks emaller. 
Yesterday on ‘Change the fact that the Scotch irommasters 
had shipped 101,000 toes of tron this year over that of last 
year was the subject of congratulation, especially aa this in- 
erense bas tnkem ploce in the face of the late war. 

The New Works, —It is believed that the Lackenby blast 
furnaces will be blown im during the present month. Great 
progress is being mndo with Meese. Gers two now blast fur- 
maces, Middlesbrough, and with a thinl of the now stack at 
Mears, Samuolean, Newport, Middleetrough.  Messa. 
Whitewell, at South Stoekton, are making headway with the 
foundations for their new fernaces, and the Tees Bridge Iron 
Company, Stocktom, will soon start to build their two fur- 
naces, So rapidly is the Howesfield Irom Company, Stockton, 
frttiog on with thelr Guished iron works that they expect to 

able to commence operations on the tet of September. 
We bear that finished iron works are to be erected near the 
Middicton Iron Works, Fightieg Cocks, Darlington. 

The Nine Hoxrs’ Movement,—It ie more difficult now to 
say when the strike in the engineering trade for the nine 
hours’ movement at Newcastle-on-Tyee ia likely to end, 
Within the last few days it has been stated that the masters 
jetend ing their factories on the system adopted on the 
Clyde, viz., 604 hours per werk ; conditions relating to nver- 
timer, A&c., to be the samme ae on that river, The men hare 
heard of thie inteation, and have again resolved to adhere to 
their determisation te remain out on strike until the nine 
hours’ movement is adopted, Should the men ¢ their 
words by their actions, it is betivwed that the masters will 
emieavour to ure workimes from abread, In the mean- 
time the number of men on strike ia rapidly being reduced 
by largo nombers emigrating to America, and obtaining 
etuatlons in diferent parts of England, Thies week the 
henge will be able to py the men on etrike de. G4. each, and 
ls extra for each child, Subscriptions continue to come to 
hand from various parts of the kingdom, 

The Docks at Middfesbroagh.—The contractors are tasking 
re with the extension of the docks at Mideles- 


The Co-operative Regine Works at Neweastle-ow-Tyne.— 
Ata meoting held at Newcastle the other day in conmesion 
with the Co-operative Engine Works, Quecburn, the chalr- 
man stated that vince they had started they not only had 
plenty of work, but, frem the nemerows iequirics they were 
reeriving, the prospects were very encouraging. 

The Wages of the Trowworters,—The arbiter for the Board 
of Arbitration and Conciliation for the North of Kngland 
Trom Trade, Sir, Thomas Hughes, M.P., has given bis award 
reepecting the claim of the ironworkers for an advance of 
10 per evnt. Mr. Hughes decidgs that thero shall be an nd- 
vance of Gd. per ton om the rate of wages paid to puiddiers, 
and of _ tent. on the mite of woges paid to other work- 
men in the employment with the firme and pereome repro- 
ented atthe Bnant, the advance to continue until the bles 
ef March, 1472, subject to such modifications {if any) that 
he may make after examining the books of the employers. 
Since Mr. Hughes made this award Mr, Thane, of Darlingten, 
creretary to the iromworkers, has written him a lengthy 
letter, ohjecting to the award on severwl grounds, and arkiog 
Lian to reconsider it. 
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FOREIGN AND COLONIAL NOTES. 


Bteam Leuneh for South Awefralie.— Messrs, Yarrow and 
Hedley have supplied the engiars for a twin serew launch 
built for the South Australian Government. The launch is 
50 ft. 6 in, long, and her breadth of beam is 12 ft., while her 
depth in 5 ft. din. She is built of American elm timber with 
Huon pine planking. 

British Columbia and ifs Governor—Mr. Trute, the 
new governor of British Colambia, first arrived im that colony 
in 1858, and for sveral years he practised his 5 
there as a civil lmeer In 1864 be au 
Moody, I.E. as Chiof Commissioner of Lande and Works, 
Mr. Truteh was born at Tath and is about forty years of age 


Science in the United Statee—The American Association 
for the Advancement of Science will hold its twentieth asnaal 
meeting this year at Indiamapolis. Tho proceedings will 
commence on Wednewiay, August 10, 

New Line of Transatlantic Steamers.—An effort is being 
made to extablich a mew weekly line of Transatlantic steamers 
between Monteval and Creat Britain, The steamers em- 
ployed will be of 3000 toes burthes:; and they will run te- 
tween Montreal and Liverpool in the summer, using Mort- 
amr od or some other Atlantic port in the winter 
teontha, 


Public Works in South Australia.—Bonds for four new 
andertakings have been forwarded by the South Australian 
liovernanent to ite agent general in Leadon with a view 
to their negotiation. These bonds will, it bs ox preted, raise 
11,000/, for harbour improvements at Port Adelude, 11008, 
for an extension of the Adelaide Water Works, 114.00, for 
the Adelaide Suburban Water Works, and 26,0ul/, for the 
Port Adelaide Suburban Water Works. 


Comadian Parific Raileay.—Tt is stated that a charter 
will be granted in the mext session of the Parliament of the 
Dominios of Canada to a company which is to be formed for 
the construction of the Great Canadian Pacific Hailway. 


The Anglo-Brazitian Railwoye—A Bill has beon under 
the consideration of the Drazilian* legislature for poomres. | 
the purchase by the Brazilian Governeseat of the guaran 
Anglo Brazilian Railways. 

Indian Rai!woys-—DPrelimi of « proposed rail~ 
way from Nagpore eid Kam tee through the Bandara dis. 
trict to Rae; have been laid out and sectioned. Designs and 
estimates for the Wurdsh and Wurrora Coal Field Railway 
have received the preliminary sanction of the Government 
of Iedia, and the formal sametion of the Scerctary of State 
for India in Coancil is expected shortly. Mr, Molesworth, 
M.LC,E., whe is to act as consulting engimrer for State Rail- 
ways in India, has arrived at Calcutta, The Wurdah and 
Warrora Coal Field Railway will be 50 miles in length, and 
will involve the construction of several important works, such 
as the Wunna, the Potra, and the Awbes river bridges, 


Casadian Légkthousea—The Trinity House Department 
at Mostreal has invited tenders for the erection of # pier and 
lighthouse om Isle de Grace according to plans and epecifica- 
tons whieh have been proparod. 

Balea and San Prancisco Railway.—Great economics 
have been introdeced into the working of this railway. In 
1868 the receipts failed to meet the working expenses by 
the sam of 48622, but in 1470 there was a surplas on revenue 
scoount of O91. 





Steam Hi on Cana! Bonks—M. Julien, of Brages, 
has been officially authorised to establish a system of steam 
haulage on the ennal from Bruges to Ostend, The haulage 
will be eff by meana of road locomotives which are to 


Beigian Raite—Official retures show that the ex of 
rails Delgium have greatly declined this year. In April 
theso exports amounted to 744) tons, agninst 12,220 toms in 
April, 1670. The falling off in the exports to apt 20 this 

with tho corresponding peried of 1870 
amounted te about 19,000 tons. 


Montreal aud Atlontic Janction Railiway,—Some engl- 
neers engaged in surveying fora rote for a contemplated 
Montreal and Atlantic Junction Kaileay, have reached 
Alexandria. They report that a good route bas beew found 
from the River ge Station, aa well as Crom the Cotenta 
Lawiling Station, on the Grand Trunk Railway. 


Steam Navigation on the Awazone—It is proposed to 
transfer the undertaking of the Amazonas Navigution and 
Commerce Company to a foreign proprietary, The company 
earmed last year a dividend Wats per cent., and the ecmmerce 
of the Amazon is rapidly inereasing. 


Tur Reeeia Corren Company.—A prospectus has just 
bern ined of & company having for ite object the purchare 
of certain large mineral and agricultural companies, situated 
in the districts of Oremlarg and Ufa, in astern Russia, nod 
inclading smelting works and rolling mills. These pro- 

ies comprise nbout 200 square miles, rich im copper ore, 
which exist im bets warying from 2 to 0 ft. in thickness, and 
at depthe of froea 1 te 20 ft. In ndidition to this, large 
quantities of magnetic and bematite iron ore exist, and 
have been worked prosperously for very many years 
The Veekresensky Smelting Works are very extensive, nnd 
are useil for the emelting and refining of copper, Situated 
on ferest. Innde they obtain ample supplies of chareoal. 
Besides six smelting furnaces and refineries, they comtain all 
the necessary shops anid — fiw the proderction and 
manufacture of copper, Frowa the forest and pasture lands 
a large revenuc is anticipated, the estimated amount being 
scine 12,000%, a year, whale that from the smelting works ia 
their present condition ie 25,0002, The expital of the pros 
jected company is B00,000¢. The eum to be paid to the 
verdor of the property is 270,00O,, partly in debentures, 
heaving a working capital of “),Qeu/. 
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which it should be run, The beneficial effect of 
the liberty thus given waa marked by the high re- 


Unstrep Statas: Van Nostrand, 23, Murray-st,, New York. | sults obtained by the best engines, and the hope 
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has been excited that at the cnsuing trials of port- 
able engines at Cardiff next year, o more fe ral 
policy will be followed, and far greater latitude 
allowed to the competitors as to the choice of con- 
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— oe ee 


Advariieetients cansot be recelved for insertion In the current 
week later than S Pw. on Vhureday, The charge foe advertive- 
mente be three ehiliinge for the fret four lines of under, aod eight 
pemee for each adilitivnal line, 

The prke of ENGINEERING to annial subscribers recelviag 
coplos by poet ie tv Ba. 2d. perannum. Ef credit be takem, the 
charge is Te 4d. extra the subscriptions being payatio in advance, 

All accounts payable to the publisher, Mr. Charles Gilbert, 47, 
Redford street Cheques crossed ~ Unton Dank.” Charing Cross 
Branch. Post Office Orders to be made payable at King-etroes, 
Covent Ganten, W.C, 

Office for Publication and Advertisements, No 37, Bedford. 
atreet, Stennd, WiC. 





ENGINEERING & registered for transmissfon abroad. 





THE " ENGINEERING” DIRECTORY is published 
pried week on the fifteenth page of owr advertisement 
sheet. 


NOTICE TO AMERICAN SUBSCRIBERS. 

In answer to mumerous ingwiries, Me. Cuantes Git- 
peut begs to state thal subscribers in the United States 
con be supplied ith * ENGINEERING" from this 
office, post free, for the sum of Ll, 14s, Sd. ($8.32, 
gold) per annum, poyable in advance. 











CONTENTS, 












Freeet 

Suet ae Panetog Biatioed Heat 
popes ple he aera 

Kira 's Retrigeratiog Mavting 

The Chases Britee ‘ 






2 £ #3 s232 


gases 


a3 
as = 


ENGINEERING. 
FRIDAY, AUGUST 4, 1871. 





AGRICULTURAL ENGINE TRIALS. 


We have on many occasions bad occasion to 
speak of the great benefits which have resulted 
from the periodical trials of portable and fixed 
engines carried out under the auspices of the Royal 
Agricultural Society. It is true that forsome years 
past many of the regulations under which thoee 
tests have been conducted have become antiquated 
and out of date, but in their earlier days the trials 
were undoubtedly of much use, and resulta 
which were benelicial alike to the makers and users 
of engines, ‘These facts being borne in mind, the 
wish bas, during the last few years, been frequently 
expressed, both In these columns and eleewhere, 
that the conditions of the competitive trials ahould 
be so modified as to make them accord more per- 
fectly with the teachings of modern engineerin 
experience, When the trials were frat eatablish 
portable engine building was in its infancy, and 
the fixed engines, then largely used for driving 
barn machinery, were of a very inferior class. At 
that time the Royal Agricultural Society had really 
to train up the engine-buildera in the way they 
should go, and their rulea had to be framed to suit 
the inferior el of machinery with which they 
had to deal, Now-a-days the state of affairs has 
become altered, and the rye! firms of agricul- 
tural engine-buildera, instead of ha’ 
by the Society, are in n position to assume the 
oifice of teachers, and to instruct the Society in the 
manner in which the trials carried out by it may be 
advantageously modified, 

Under these circumstances it was with much 
pleasure that we noted, in the rules issued to the 
competitive traction engine builders at the recent 
Wolverhampton Show, a strong disposition on the 

of the Society to break down those barriers to 
utther advancement which had marked the regula- 
tions under which the trials at Oxford the previous 
year had been carried out, At Wolverhampton each 
maker was left free tochoose the preasure of ateam 
weed by him, the load under which his engine 
should be worked on the brake, and the opeat at 


ving to be taught | beat 


has been the case on previous oceasions. How far 
these expectations may be justified, we cannot at 
present say; but it appears to us worth while to 
direct attention to some pointa which appear to us 
to distinguish the conditions which it is desirable 
to enforee at the enauing Cardiff trials from those 
adopted at Wolverhampton. 

In the firat place, when the Wolverhampton 
trials were announced, there were far from being 
sufficient relinble data available to enable it to be 
determined, with any degree of necuracy, what was 
the best size of traction engine for general agricul- 
tural pu ; and under these circumstances the 
loada againat which the competitive engines were to 
be run on the brake were wisely left unfixed. In 
the case of ordinary portable engines, on the other 
hand, it ia different, and there exist the results of 
ample experience to show what power ia demanded 
from iss engines as are ordinanly employed on a 
farm. There are, of course, exceptional instances 
in which engines are worked unusually hard; but, 
on the whole, it would be ensy to estimate very 
closely the average performance of agricultural 
| portable engines, Speaking broadly, such engines 
may, we consider, be divided into two classes, the 
first including the more powerful engines osed not 
only for driving thrashing machinery, but also for 
working steam ploughing tackle on the roundabout 
system, while the second class would consist of those 
engines not sufficiently powerful for ploughing, but 
available for thrashing and other similar duties, 
Now, it — to us that in such trials as thoae to 
be carried out at Cardiff, the various competitive 
engines might be advantageously divided into two 
such classes aa those we have just mentioned, and a 
certain brake load having been fixed upon for each 
elasa, all engines should be tried at the load corre- 
sponding to the class to which they respectively 
belong. Let us suppose, for instance, that it las 
been found, from the recent experiments at Wolver- 
hampton, that engines for working roundabout 
steam ploughing tackle should be capable of de- 
veloping econonuecally, say, thirty-two dynametrical 
horse power, and let us suppose that the results of 
expe have shown that for ordinary farm pur- 
poses a portable engine should be capable of de- 
veloping sixteen dynametrical horse power with- 
out forcing, then $2 HIP, and 16 HI’,, reapectively, 
might be taken as the brake loads for the two 
classes we have suggested. We do not state that 
the loads we have juat mentioned are the beat which 
could be adopted; but we merely give them as 
——— of our meaning. What the ise loads 
should be, it would be easy for the engineers of the 
Royal Agricaltural Society to decide from the ample 
data at ¢ eben om while, if thought desirable, a 
third or in iate class miybt be introduced, 

The loads for the two or three classes being fixed 
the greatest poesible latitude should, we consider, 
be given to competitors as to the dimensions of 
the engines entered by them for trial in the different 
elasaes. It might perhaps, for certain reasons into 
which we need not enter here, be desirable to limit 
the pressure of steam to, say, 10)Ib. per square 
inch in the case of engines competing in the first 
class, and to, say, 75 lb. - square inch in the case 
of those competing in the second or third class; 
but otherwise the makers should, we think, be left 
free and should be allowed to adopt any proportions 
of boilers, any size of cylinders, and any speslas 
which their experience might induce them to consider 

t 


It would, perhaps, not be one of the least ad- 
vantages of the system of testing we have been 
advocating that it would get rid of that terrible 
bugbear, “nominal bore wer, The term 
“nominal horse power” is simply a disgrace to the 
present state of mechanical engineering. It has no 
scientific meaning, and it has long ceased to poasesa 
any but the most indefinite value as a commercial 
unit of measurement. As matters at present stand, 
and until steam users are more thoroughly con- 
vinced of its absurdity, it is impossible, perhaps, to 
diseard the term altogether; but the Royal Agri- 
cultural Society will earn the thanks of the profea- 
sion if they assist in abolishing the term by deter- 
mining to give it no official recognition. So long 
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asan engine does satisfactorily the work it ia re- 
quired to perform, it is of no importance whatever 
to the farmer at what power it may happen to be 
“rated” by its maker, The problem which the 
Royal Agricultural Society has before it may be 
very simply stated. It is: + The class of work to be 
performed being known, to select the beet engine 
or engines for doing that work ;" and this problem 
ean, we consider, be best solved by abolishing from 
the regulations governing the triala all such purely 
arbitrary distinctions as “nominal” horse power, 
and running the engines under such loads as will 
fairly represent the work they will have to do in 
regular practice, 





GUNS VERSUS TARGETS. 

Tue long-protracted battle between the guns and 
the targets appears to be aa far off ita close as ever, 
Although the war is not waged so fiercely now aa 
it waaa few years since, Shoeburyness atill beara 
witness to the occasional advent of a new gun or a 
novel target. ‘The most recent productions in these 
directions are the ll-inch Woolwich gun, and the 
48-ivet target, carrying in one port 13 in, of armour 
in two thicknesses, and 12 in, of tenk, and in the 
other Sin. of armour in one plate, with 19 in. of 
tenk backing, Previously to this a target faced 
with 14 in. plates and backed with 9 in, of teak and 
a layer of 6 in. planks, with angle irons interposed, 
_ meg y! yest 14 in, of iron on into two 
Hates of S in. and 6 in, respectively, separated by 
Pin, and backed by 6 in of teak were tried * 
llere the targets were practically the victors, inas- 
much as the compound 8 in. and 6 in., and the 14 in. 
pye targets both resisted the ll-inch gun. 
A reduction of 1 in, of iron and 6 in. of teak, how- 
ever, turned the tables completely, and on the 12th 
of last month gave this gun the complete mastery. 
It sent projectiles, one after another, through the 
target with the greatest case, and again confirmed 
these results on the 2let ult. The guns are, there- 
fore, now in the ascewlancy, the tide of victory 
having set in once more in their favour. 

But the question which here presents itself is 
whether this victory is due solely to the superior 
penetrative power of the Ll-inch gun, or whether 
it in not materially assisted by some structural de- 
ficiency in the target. the conclusion that 
this may be so, is forced upon us by the remem- 
brance of a series of experiments which took place 
at Shoeburynesa on the lth July, 1868, and at 
which we were present. The results were duly 
recorded by us at the time, and by referring to our 
report it will be seen that there was a target 
which effectually kept out projectiles from the 
9-inch 250- der, the 10-inch 400 - pounder 
rifled gun, and the 15-inch 450-poander American 
smooth-bore gun, each fired at 70 yards range. 
This target was the Millwall shield, which was 
faced in one part with 9 in, and in another with 6 in. 
plates, a third portion having 6 in. plates overlaid 
with three 1 in. plates. The whole of these plates 
were backed with Mr, Hughes's 7 in. hollow strin, 
placed horizontally, and rivetted to two # in. skin- 

lates, and supported by plate and angle iron struts 

jsporod im tne usual manner, ‘The shield was 
strengthened in the rear of the skin-plates by 
hellow stringers placed vertically. To support 
these stringers were box girders 12 in. deep, the 
whole being rivetted to a 14 in. rear plate and held 
together by 34 in. bolts. The spaces in the stringers 
and girders were filled in with wood, 

Such waa the structure against which the 9-inch 
gun was tired at 70 yarda range, with a powder 
charge of 47 Ib., equal to a full battering charge at 
400 For ps ‘The 10-inch gun at the same range 
was fred with 54 1b. of powder, equal to 60 Ib. at 
400 yards, whilst the Rodman 15-inch burned 
its full charge of 844 Ib. of powder, Fe 10-inch 
gun firing shells was also subsequently loaded with 
ts full battering charge. Notwithstanding all this, 
and that the best and worst was done to admit 
daylight through the shield, the guns failed in 
 SoEpage even when the shota entered previous 

oles, or struck upon the junction lines of the 
plates, and the Millwall shield remains unconquered 
to this day, Why, then, do we continue armour 
plating our ships and protecting our forts upon a 
system which has over and over again been proved 
incapable of stopping out shot, when we have a 
system of defensive armour which has never yet 


* For the details ef these and the previous targets and 


trials, see p. J89 of last aod p. 45 of our present 
t Fide Sosunnnmne vol, He p. 57. ve 
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heen vanquished? We prove in 1868 that we have 
4 target which is practically invulnerable, and yet 
we go on till now building 1p others only to demo-' 
lish them. Irrespective of the vast sume of money 
expended upon these experimental targets and their 
triala, the principle of having then at all is open to 
objection, We could understand it if there were 
no euch thing as an unponeteated Millwall shield, 
na the object presumably is to obtain the best 
system of defence we can, ami of course this is not 
to be done without patient investigation and prac- 
tical experiment. How then does it happen that 
the War Office ehould have turned aside from a 
most promising system, and hare adopted another 
which has never given such good results? 

We do not pretend to be in the secreta of the 
administration, nor are we aware of the causes 
which inflwence our authorities in their line of 
action, but ceonomical motives are st para- 
mount, Aa a matter of course, if Mr, Hughes's 
hollow stringera were adopted in our defensive 
structares, the Government would have to pay Mr. 
Hoghes royalties upon his patent, and it may be 
with the object of saving thia expenso, that they 
have substituted ehickls of their own design, which 
our guns can knock to picers; the satisfaction of 
saving a few thousand pounds in royalties is but o 
poor compensation for nusntiafactory defencea—he- 
sides much money has probably been spent in deve- 
loping the Goverament plans. It is indeed an 
utterly false economy, for the money that has been 
expended on piercing official targeta, since 1863, 
would bave gone far to compensate private inven- 
tora, Hand the hollow stringer aystem been properly 
tested when its merita were fleet demonstrated, we 
should probably by this time have better renzon to 
be satistied with onr ships and forts. ‘The inatten- 
tion and indifference which have characterised the 
action of the Government in this matter hare not 
been imitated by other Powers, who, alive to the 
necessity of securing the beat meana of defence and 
of offence, free, moreover, from the endless routine 
and pernicious a my which appear to envelope 
our War Office, have investigated, experimented 
upon, aod freely adapted systema neglected and 
rejected here, ‘The time may be far diatant—we 
hope it may never come—when the gigantle 
parations for war now being made abroad will be 
tarned into use against ws, but ehonld it ever arrive 
wo shall know that the ironclads which will oom- 
pete with our fighting fleet, have, in part, at all 
eventa, been designed by the man driven from ser- 
vice here, and invited to give assistance to foreign 
powers, and that the armour that protects them 
waa submitted first to us, and, being refused, was 
offered and accepted elsewhere. 

However, there is yet time to act ourselves right 
in thie matter, and if it be trae—as we believe it 
igethat Mr. Hughes intends to send another and 
wtill better shicld to Shoeburyneaa for trial, we 





trust that it will have the careful consideration of | The shrink: this dense block the wal 
the War Otfice and Admiralty authorities, Let the | all sides is pe, sone eaoetar rant cen 


system have a fair and equal chance with competi- 
tive designa, and if it still continues to give favour. 
able resulta, there can then be no reason, and still 
lesa ony exense, for its non-ndoption. Coatly aa 
the Shoeburyness experimenta have been, and yet 
will be, we live in the hope of seeing them bear 
fruit one day, That will be when a careful investi. 
gation of the whole reenlts sball have been made 
by competent and unbiassed judges, 


THE MONT CENIS TUNNEL, 

Nemenovs disparaging romoure have of late been 
afloat respecting the Mont Cenia Taonnel, Jt was 
said that the arch had fallen in for a length of 
170 ft., it woe alfizmed that the heat in the tannel 
waa inaupportable, and that engine drivers had 
heen suffocated from the smoke of the locomotives, 
‘There has never been one stone displaced from the 
finlahed arch of the Alpine tunnel, the work of 
which ls so aolidly constructed that it is well nigh 
as darable as the rocks themselves. ‘The only 
circumstance which served a8 a foundation for 
these absurd reporta was the falling in of 19 or 
20 ft. of work, which happened in the last days of 
June at the Bardonntche end, in consequence of 
the falling of some scaffolding broken by the ex- 
plosion of « blasting charge, In this accident two 
workmen were killed and five were injured. 

As yet no experiments have been made with 
steam working through the tunnel, but all evidence 
goes to show that locomotives will fulfil all the re- 
quirements, and will do the duty well, Good ventila- 
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‘the London costermongers to carn a few shillings 


‘filled, contains 39000 tons of rough ice, Aa it ia 


| packed together, and levelled with shovels, forming 
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tion ia well catablished, and if it should be fond in- 
sufficient, the compressors so long employed in the 
work of excavation, and which have been now 
idle for so long a time, can be wed at both ends, 
The heat ia not exceasive; before the completion 
of the work it did not exceed $2 or $4 degrees, and 
since the piorcing was conpleted the temperature 
in ko moderate, that the workmen have no longer 
any necessity for working atripped to the waist, 
the through draught of air creating a decided 
ventilation in the tunnel. 


ICE. 

ALrnovon the use of ice for cooling water and 
other liquids in summer has Jong been regarded ax 
ove of the necessarica of life in most conntrivs, yet 
in England it is only within the Inst fifteen years 
or 20 that it haa been considered in this light, It 
was formerly looked apon aa a laxury in which few 
but the wealthy ever thought of 7p 2 The 
use of ice, however, in the United Kingdom has 
rapidly inereased during the above - mentioned 

poled. and it is fast becoming a necessity In every 
ain ar The practice of cooling semmer drinks 
and food ja very ancient, and the uae of ice for this 
and similar purposes is advisable upon economic 
grounds, and is demanded both by health and 
taste, There are two sources from which the enp- 
Hien of ice are obtainable, the nutural and tbe arti- 
cial, and we propose offering a few remarks mpon 
both of these Laie we of supply. Firat, then, the 
natural, The most simple and obvious method of 
securing & magazine of cold to meet the physical 
wants Of summer ix to collect, during the winter, 2 
store of icc, and to place it ander such conditions 
ns aball insure its being preserved intact for use as 
required, In Great Britain the collection aod ator- 
ing of ict in very precarious, on account of the un- 
certainty of the supply daring our mild winters, 
In America, however, where the cold of winter is 
intense, the cutting, storing, and transportation of 
the ice ia regularly carried on throughout the 
winter, But, although the home supply ts uneor- 
tain, every advantage is taken of the least frost by 
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however, rendered it #0 costly that they were 
obliged to seek a source of supply nearer home, 
and they fonmd it in Norway. The new Wenham 
Lake occupied an elevated position, and is eltmated 
among rugged hilla a fow miles from Drobiik, in 
Christiania Fjord. ‘The water ia 7 pure, the 
lake being fed entirely by eprings which iaane from 
the rocks at ite bottom at a depth of 200ft. From 
thia source all the pure table ice ia supplied. The 
process of reaping the ice crop in Norway is the 
same asin America. When the ice is about a foot 
thick a surface of about 2 acres ia selected, which, 
at that thickness, will furnish about Qi(H) tons of 
erystal ice. Thy the aid of a sharp ice-plough the 
surface ia ruled with parallel lines 2) in. apart, avd 
when the whole surface is marked in one directlon 
the plough is act to work at right angles, In this 
manner the whole area ia divided up into squares 
of Slin,, after which the ice saw dividea these 
parallel lines, and by the aid of the ice spade—a 
sharp wedge-formed implement—the squares are 
aplit apart with the utmost rapidity, Forty men, 
assisted by 12 horses, will cut aud stow away 410 
tons per day; at times a8 many as 1{)} men are 
engaged on this work at the same time. ‘The iee ia 
atowed away in an adjacent ice-house, which ia 
capabie of holding 20,00) tons of ice, Jt is con- 
structed of tluber, with double walls 2ft. apart, 
the intervening space being filled in with sawdust. 
The ice stores are on a very large seale, sufficient 
to afford a supply for two and sometimes three 
years, It may appear somewhut singular to talk of 
ice two years old, but a8 & fact much of the table 
ice that ia used is offen the product of the Wen- 
ham Lake harvest of two years previonsly, but this 
is no uncommon length of time for Tviteg it. 
The blocka of ive are shipped to England, and 
packed in the stores with layers of sawdust be- 
tween them to prevent regelation. ‘The Joga from 
the time of loading into the ship to the time of 
purchase by customers in Kngluwl is stated to be 
about 50 = cent., not a very large amount, con- 
sidering the expowure to which the blocks are some- 
times subjected in very hot weather. 

The ice trade is of considerable importance and 
magnitude, In North America and Northern 
Kurope vast quantities are collected both for home 
consumption and for exportation, In Arerien 
alone it ia estimated that 10,00) persona were 
formerly employed in the ice trade, and the capital 
invested was about aix millions of dollars, Boston, 
which representa one of the most nective centres of 
the trule, frequently stores up 200,000 tone in a 
single winter. Previously to the war, however, a 
large proportion of this wan taken by citica farther 
south, In this way 110,000 tona were dispowed of 
in 1854, whilat the East Indies received 14,254 tons, 
New York stores np an amount nearly as great as 
does Bouton, but only a small proportion—some 
$6,000 tona—is exported. Although the ive trade 
between America and Europe has fallen off of late 
years through the greater accesaibility of tho supply 
from Norway to which we have referred, the former 
country atill monopolises the supply to the West 
Indies, the South American continent, the East 
Indica, India, and China. The crop of the winter 
of 1867-65, which seemed to be providentially 
abundant in contemplation of the onsuing hot 
season, was onc of the finest ever known. No lees 
than $8,414 tons were cleared for export from 
Reeton in that year to the countries we have men- 
Goned. ‘The waste on the voyage in these warm 
latitudes rendera block ive ao coatly in Australia 
that it is found more economical to produce it arti- 
ficially. 

In Europe large quantities are collected, and ta 
sich an extent that even the glaciers aro made ta 
furnish their quota. Thus at the Grindelwald we 
hear of lundreda of men being employed in cutting 
the ice into blocks for anle, In the summer cof 
1849 Pavis commenced taking large aupplices of 
glacier ice fram Switzerland—an innovation which 
promised io revolutionise the ice trade, and to 
convert the desert mountain peake of the Alpa 
into rich harvest fields, The imports of ice 
from abroad into England vary much, being de- 
pemlent upon the quantity of rengh ice in stock 
from the previous winter's harvest, For this 
reason all tigures reluting to the imports of the 
commodity arc only approximate as tests of the 
aggregate quantity consumed, although they help 
to indicate the ateady increase, ‘Thus the Inst 
winter having been prodactive of good home 
ioe harvests, the imports may ag be reduced 
during the present senson, ey will also be 























































by bringing: rough ice frota the suburban canals 
and ponds to the ice wells around the metropolis. 
The tice tende of London and the anburbs is in the 
hands of some halfioaen merehanta, and their wells, 
or * shides,” a4 they are sometimes called, are nat 
very numerous, There is one of these wells in the 
Caledonianu-road, tear the New Cattle Market, 
and its exterior simply ta the appearanoe of 
a brick-built, windowless round house, ‘This well 
is 72 ft. deep, and 42 ft. in circumference, and, when 


shot in by the iee-getters it is broken up, and well 


in time a compact ines, eo eolid that it has to be 
hewn with axes when required for the market. 


y Gin, This remarkable tendency to 
cohesion in particles of melting ice ia known as 
regelation, and was first noticed by Farnday, who 
showed that if a slab of ice were simply superposed 
upon another the two would eohere, even If jm 
mered in warm water. ‘he cause of this pheno- 
menon has been the subject of much controverry, 
but the simpleat explanation is that given by Fara- 
day himself. His reasoning is, in brief, that a 
liquid fly immediately forme over the fractured 
surfaces of a block of ice, This film being exces- 
sively thin, on the pieces of ica being brought 
together again, the force of echesion ix uble to act 
acroaa it, aml the liquids pasa back into the slid 
state, and the block is reunited by regelation, Tro. 
fessor Tyndall has shown that a flat cake of ice may 
Le converted into a hemispherical cup by simple 
pressure in a mould, a very short time being re- 
quired for the regelation of the displaced and com- 
reased fragmenta, The rongh ice is consumed in 
large quantities by fiehmaongers, and fishing smacks 
are enabled to remain at sea a week or ten days by 
the aid of the ice they carry with them, and in 
which the fish is packed away aa Inst ag it in caught, 

Sach ja the rough, or local ice supply; but there 
is yet another kind of ico, the forcign, which is 
chietly used for the refrigerator and for table pur- 
Posca. We are all familiar with the glittering cubes 
of pare crystal to be seen in the windows of the 
Wenham Lake lee Company's dept in the Strand. 
These blocks, it is now well koown, are all procured 
frow Norway by that company, which formerly 
obtained ite supply from Ry cobam Lake, near 
Boston, United States, The expense of freight, 
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affected by thie exceptionally cold summer. As! 


showing, however, the constant increase in the con- 
sumption of ice in this country we may mention 
that in 1954 the importa were only 2014) tons; in 
1865, out of 44,823 tons of ice exported from Nor- 
way, this island received 45,359 tons, whilst in 1800 
there were no less than 110,000 tous imported into 
— : 
The quality of [ce ia aa all-important question, 
as for table pur; it must be absolutely pure. 
Itis generally supposed that water, while in the act 


of congelation, is purged from all foreign matter, but | 


this is only partially true. All the mineral anlt the 
water may contain, an well na any colouring matter, 
are removed from it, but no organic matter is elimi- 
nated in the process. For this reason the clearness 
of the ico ia no test of its purity, and some of the 
moat glittering ice has been found to fairly stink 
when dissolved, It ia aa well to mention this fact, 
that it may be known that the eye ia not the most 
perfect teat of the purity of ice, the sense of smell 
rust be called in to ita sid. The Wenham Lake 
lee Company took the precaution of satisfying 
themeelves that the piece of water from which they 
proposed to draw their supplies was free from any 
impurity before they purchased it. Llaving assured 
themselves on this point, they not only purchased 
the lake, but the farma surrounding it, in order to 
keep it in their own hands, oud to secure perfect 
immunity from any deleterious local drainage. We 
have thus far noticed the natare and extent of our 
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cos involving mach staying ted to their being 
abandoned. Opte's boiler consisted of a number of 
verticnl tubes connected by horizontal branches, 
and exposed te the fire, exch tube being traversed 
by an intersal tube, which afforded additional 
heating eurface; and James's boiler waa made up 
of a wumber of annular tabes of square section, 
theee rings being placed side by side, so na te form 
a kind of tue, Tn which the flrograte waa situated. 
Perkina’s boiler, built up of a number of horizontal 
‘tubes of amall diameter connected at their alternate 
ends by ahort vertical junction pieces screwed into 
them, is well known to most of our readers, while 
the Belleville and Jordan boilers have been fully 
described in our pages.* The Harrison boiler—con- 
sisting of a number of cast-iron apheres strung on 
wrought-iron tie-reds which served to secare them 
together — proved a complete failure in this country, 
although we believe that it ia etill in ase in the 
United States, while the Benton boiler, another 
American fuvention, has only boon uaed here to 4 
very limited extent. The Benaon boiler closely 
resembles in its general construction that of M, 
Helleville; but it differs from the latter in being 
wrovided with a pump for producing a forced eireu- 
ation. “The Field and Howard boilers are both 
thoroughly well-known, while the Allen boiler 
consists of a number of horizontal tubes from which 
hang « series of pendant tubes inclined in the direc- 
tion of the current of hot gases, ‘The pendant 
tubes are complesely, and the horizontal tubes 














natural ice supply, aa well as the sources from) partially filled with water, and the difference be- 
which that supply is obtained. It remains now to! tween the temperature of that side of cach pendant 
describe the second general source of supply —the | tube exposed to the direct impact of the hot gases and 
artificial—and this branch of the subject we leave | the opposite side, together with the inclined position 
for another notier. of the tubes, is depended upon to pene the neces~ 
Sa sary circulation. We have ourselves received from 

* Sine 7 a the other side of the Atlantic very favourable 

THE INSTITUTION OF MBCHANICAL reporta aa to the performance of the Allen boiler; 
ENGINEERS, lt none of theae reports furnish sufficiently preciae 

In our last week's report of the meeting of this | data to enable ua to form avy definite opinson as to 
Tnatitution, st Middlesbrough, we referred briefly ta the real efficiency of the arrangement, ‘The Jast 
the paper read, last Wednesday week, by Mr. / boiler dealt with by Mr, Cochrane waa Foot's, 
Charles Cochrane, “ On Steam Boilers with Small, special reference being made to two boilers of this 
Water Spaces and Root's Tube oiler,” In these | class at present in use at the Ormesby Iron Works, 
days of bigh-preaaares, the subject dealt with by | and of the performance of which the author spoke 
Mr, Cochrane has acquired an importance which is | highly, ‘The Root boiler has already been ilistrated 
ever increasing, and, as was to have been expected, | and deseribed in our pages (ride page 102 of our 
therefore, the paper just mentioned was ove which | ninth volume), and we need not therefore re-do- 


attracted much attention. 
Commencing with some remarka on boilers in 
era, theauthor gavea Table, which we reproduce 
vlow, showing the proportions between the heat- 
ing surfare, water contenta, and space occupied by 
boilers of vations types, an ordinary Cornish boiler 
with 500 auare feet of hoating surface being taken 
as the unit of compariaon. Next Mr. Cochrane gave a 


TABLe S80FING THE POOTORTHINA RETWEeER THE Hearrsxa 
Klarace, Watte Compass, ayv Brace OCCUPIED BY Hotes 
OF VARIOUS TYPEH, 
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brief historical notice of the various classea of boilers 
with amall water spaces, and spoke of the hailera of 
Woolf, Hancock, Ogle, James, Perkins, Belleville, 
Jordan, Harrison, Benson, Field, Howard, Allen, 
and Root. Woolf's boiler, which was the first of 


ascribe ita detaila here. We should state, however, 
that since we illustrated it, several improvements 
have been made in the mode of counecting the tubes 
of which it ia composed, Each of the boilers at 
the Onoesby Works consista of Of) tales 9 ft, tony, 
pont atan inclination of ] in 3, the tabes in the 
ower pows being 4in., and those in the upper rows 
Sin. jo diameter, white the total heating surface 
5 Bene is $20 square fert, One of these boilers 
is being worked with coal, and the other with gases 
from the blast furoscea, and a ¢areful record is 
being kept of the evaporative results, According 
to one experiment, meeonded by Mr. Cochrane, 
10} LL. of water were evaporated per pound of eval, 





the evaporation being effected uncer a pressure of 


tadlb., and at the rate of 189 gallons per hour, 
while on another cevasion, mentioned in the course 
of the diseursion, 650 gallons of feed water were 
used in 3 hours 36 min,, the consumption of conl 
in the same thee being Sewt. 2 qr. 17 tb We 
have anid that 050 gnilons of water were + used,” 
and we have employed this term because the whole 
waa not evaporated, 20 gallona being blown off, 
The temperature of the feed was not stated; bat 
we may probably take the water blown off ns being 
approximately equal to four gallons evaporated, and 
taaking Ubia aseumption, it will be seen that the 
eraporution was alhoost precisely 10 lb. of water per 
poundof coal, ‘Thiaia a high result, but it mnat be 
ne in mind that the total quantity of water 
evaporated was small in proportion tothe site of the 
boiler, being st the rate of but 117 gallons per hour, 
or but 1.02 ib. per square foot of heating surface per 
hour. Mr. Cochrane explained this by stating that 


ita class, consisted of a number of cylindrical barrela | at present arrangemonts had not been made for 
of comparatively amall diameter placed side by side, | furnishing to the boilers the supply of feed they 
theae barrela communicating with another at a| would require when in full work, and hence the 
higher level which served as a steam chamber, | above reaults, We trust, however, that on a futare 
Hancock's boilers and several others which suceeoded | occasion Mr. Cochrane may furniah to the [natitution 
them were brought into existence by the demand | report of the performance of the boilers when 
for a light boller anitable for employment on steam | doing their fyil duty, as this would possess much 
carriages for common roads, One form of Hancock's | interest for the purposes of ——— ‘The 
boiler consiated of a number of flat water chambera | Root's boilers at the Ormesby Iron Works are, we 
placed ev =* a distance apart and con- | should state, being worked with water which has 
nected at the to attom, these chambers being | "pip pages lid and 140 oF our cinth v 

exposed to the fire; but the fact of the use of son asa pd oc ghd lide ae ear ma ach 
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| passed through the tuyers of the blast furnaces, 


&e,, and this water ts of such exceedingly bad 
quality that even at the present time, when the 
j boilers are being very ensily worked, they have to 
be blown off every four hours and cleaned out every 
six weeks, this latter operation, however, taking: but 
eighteen hours per boiler, as the ioterior of the 
tubes are readily expoaed by the renoval of the end 
caps abd the contecting pieces. It is, we think, 
somewhat curious, considering the bad quality of 
the water available at a number of the works in the 
Cleveland district, that surface condensers are not 
more generally employed, Such condensers, if 
need merely for condensing steam into water under 
atmospheric preesure, and not for produciog a 
vacuum, would require far lens surface than is 
necessary under tho latter conditions, and they 
could, moreover, be very aasily kept in repair. 
Mr. Cochrane's paper was followed by a samewhat 
lengthy discussion, bat of thia our space will not 
permit us to speak here. 

We bave already mentioned that the afternoons 
of ‘Tucaday and Wednesday week were devoted by 
the membera to visiting the works in the neigh- 
bourhood of Middiesbrough, and in our lavt number 
we gave some particulars of a few of the eatablish- 
ovwnts thos ing l, while of others accounts 
have appeared in former volumes of thia journal. 
We must, however, say a few words here concern- 
ing the Newport Rolling Mills, belonging to Messrs, 
Fox, Head, and Co,, where there were to be seen 
in operation a number of the patent puddling 
furnaces, illustrated and described by us on page 
is of our ninth yolame, In these furnaces the air 
for supporting combustion is injected by the aid of 
aatenin jet into cast-iron heating pipes expoeed to 
the escaping pases, and in the furnaces of the mont 
recent pattern its temperature ia thus raised to 
about 650° before being brought into contact with 
the fuel, At the Newport Kolling Mills all the 
paddling furnaces, foriy in number, are being 
gradually rebuilt upon the mew xpstem, those fue- 
naces already altered giving exceedingly favourable 
results, the consumption of coal being, in the fur- 
naces including the most recent improrementa, but 


13 ewt, per ton of poddled bar prodaced. 


The plant at the Newport Rolling Mills includes 
& forge train with reversing gear, and a fine revera- 
ing plate mill, the elutches for reversing belug im 
both these tening moved orer by ateam power, All 
the mill cogines are fittest with Mr, Head's crosned- 
arm governor, of which we epoke last week, and 
these latter are so sensitive that it is impoxsitile to 
notice an alteration in the speed of the engines during 
the passage of a boon through the rolls, either by 
comnting, or by the more gensitive teet of listening 
to the yearing. Another of these governors is 
fitted to a shearing machine driven by an indepen. 
dent engine, and in this case the Promptness of 
action of the apparatas ia expecially noticeable, no 
variation of speed being chservable when the cuts 
are made. One of the mill enyines, also, is fitted 
with Ashton and Storey's contiovous indicator, or 
steam power meter, an instrament which haa 
already been described in our pages, and of which 
we bave several times had oceasion to speak favour- 
ably, Dy the aid of this apparatus a continnons 
record is obtained of the power exerted by the en- 
gine, the work done being, as it wore, continually 
ukled up, so that the total amount can be at any 
tine read off from the dial, The instrument, in 
fact, serves a most important purpeae, aud we it baa 
jhow been fairly teated for long periods of time with 
cat katinfactary reanita, we hope to gee it come 
info extensive wee, Whee the power exerted by 
an engine is very varinble, as is the case in a rolling 
mail, this power meter forms alinost the only meana 
With which we are acquainted for obtaining a record 
of the work actually done, Before taking leave of 
the Newport Holling Mills, we should mentian the 
method ioe there of tounting the steam. 
hammer cylinders. Instead of fixing these cy- 
linders direct to the standards oa usual, each is at- 
tachel to a serics of superposed wrought-iron 
plates, these plates heing fixed to the tops of the 
stundarda, with distance pieces interpreed between 
twit ends and the letter, ‘The effect of this ar- 
rangement is that the plates, which epring at each 
stroke, form a kind of elastic bridge upon which 
the cylinder ia mounted, and the latter is thas 
shichied from the shocks to which it would other- 
wise be exposed. The arrangement is stated to 
have completely prevented any breakage of hammer 
cylinders sinee its adoption. 
Daring the mecting a number of objects of in- 
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terest were exhibited at the Exchange Rooms, 
Middlesbrough, and some of these exhibita we must 
notice here, ‘Thus Mr. William Bouch, the locomo- 
tive superintendent of the Stockton and Darlington 
line, exhibited a model of his ingenious combined 
screw and lever reversing gear—which has already 
been described in our columns, and which is de- 
cidedly the neatest arrangement of its class yet 
proposed.—and also a vet of link motion taken from 
one of his goods engines after having run over 
200,000 miles without repairs. This valve motion 
was well worthy of the careful attention of locomo- 
tive engineers, as, with the exception of a slight 
looseness in the lifting links, it absolutely showed 
no signa of wear. This result had been obtained 
simply by providing ample bearing surfaces. The 
expansion link was of the double-bar kind, each 
bar being 1 in. thick, and the — block being 
9 in. long, so that there is no less than 18 
square inches of bearing surface to resist the strain 
in elther direction. ‘The etuds for the eccentric 
rods also are 3 in. in diameter, and the journal 
which forms the connexion between the two sides 
of the sliding block, and which ia embraced by the 
end of the valve spindle, is of the same dimensions. 
Notwithatanding the large bearing surfaces pro- 
vided, there ia no approach to clumsiness in the 
proportions of this valve motion, and it ia, in fact, 
one well worthy of imitation, Another exhibit of 
interest was a model of Janicki’s floating dock 
shown by Mr, Henry Simon, of Manchester, We 


intend next week to deacribe this dock fully, and 
meantime we give the aubjoined sketch, which will 
The main carrying por- 


show its leading features. 





bottomless pontoon, AU CD, this pontoon bein 
divided into —— into which air is pump 
forthe purpose of giving the necessary floating power. 
As the dock risea, the air in these compartments 
will of course expand and this expansion might, by 
increasing the dis; ment, cause some trouble if 
means were not taken to 
safety tubes, SS, open at both ends, through which 
the air aa it expands can escape. Floats, FF, are 
provided on both sides, these being so connected 
to each other by chains that they are always in 
a plane 1 to the dock itself, and rise and 
fall automatically with the dock. This method of 
constructing floating docks appears to ua to possess 
several im t advantages, and of these we 
shall in due course when we deseribe M. 
Janicki's plans folly, Messrs. Gilkes, Wilson, 
Pease, and Co. exhibited drawings of a blowing 
engine regulator and boilera os made by them, 
and which we intend shortly to illustrate, while 
Messrs. Fox, Head, and Co., showed an excellent 
model of their paddling furnace, and Mr. Whit- 
well models of his blast heating stoves already 
described in our pages. A considerable namber 
of these stoves are now in use, and we hear very 
satisfactory reports of their performance, 

‘The morning of yesterday week was spent by the 
members in visiting various works at Stockton, in- 
cluding amongst others Mesrs, Blair and Co.'s 
marine engine and boiler worke—where there was 
& pair of compound engines in process of erection, 
and others in progress, and where one of Mr. R. H. 
‘Tweddell's hydraulic rivetters was shown in opera- 
tion — Messrs. M, Pearse and Co.'s, and Messrs. 
Richardson and Duck's shipbuilding yards, Messra. 
R, Morton and Co.'a brass works, Messrs, Head, 
Wrighteon, and Co., foundries and bridge works, 
&e., the Thornaby Iron Works, of Messrs, Whit- 
well and Co., and numerous other establishments. 
The limited space at our disporal renders it quite 
impossible that we should enter into aceounts of 
these various works here, but we shall take future 
opportunities of referring to the specialities which 
we noticed at several of them, In the afternoon, 
after leaving Stockton, and making a brief stay at 

brough for lunch, the membera were con- 
veyed by epecial train to Eston Junction, where 


revent it by providing 
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they visited Messra, Bolekow, Vaugh and 
Cons Cleveland blast furnaces, and theme 
Vanughan's furnaces at Clay Lane and South 
Bank. At Eaton there are five, at Clay Lane six, 
and at South Bank nine, furnaces now in blast, 
while at the first-mentioned establishment Messra. 
Bolckow, Vaughan, and Co., are putting up two 
new furnaces. At aoe he ens rs had _ - 
portunity of inspecting Mr. ie's convenient 
arranged calcining kilns, illustrated by ua on pegee 
348 and 352 of our eighth volume. In these kilns 
the calcined ore is delivered at the bottom b 
shoota direct into the wagons or barrows by whi 
it ja conveyed to the blast furnaces, there being 
thus a material saving of manual labour, The 
“flow,” if we may term it eo, of the materials down 
the shoota, is checked by sliding plates, these plates 
being situated at some distance ron the openings 
through which the materiale issue from the kilns, 
The object of this is to allow the materials to form 
their natural slope after issuing from the kilns, and 
then, by placing the slides at the foot of these 
slopes, cause them to be subjected to very slight 
pressure. This ingenious expedient is perfectly 
suceessful, and the slides belonging to the kilns at 
Eston can be moved with at east, whereas if 
they were placed close to the openings in the kilna, 
and made the same size ag at present, they would 
each be subjected to a preasure of about 2} tons, 
From Eston the members proceeded by train to 
Lackenby where they inspected the new fron works 
which bave just been completed, and the plant of 
which includes the com blowing engines. 
illusteated by us the week before last. eee 
engines are being erected by Messra, Kitson, and 
are In an advanced state, as are also the boilers 
which have been made by Mesers, Howard, of Bed- 
ford. We notice, by-the-bye, that in this case 
Megara. Howard are putting up boilera of their 
marine type, namely, those in which the tubes are 
nearly horizontal, and are only connected to vertical 
pipes at one end, We, however, ourselves much 
prefer their boilers with the vertical tubes, and we 


~|are convinced that ultimately the latter will be 


found to be the preferable arrangement. From 
Lackenby the party were i to the South 
Gare at the mouth of the Tees, where a alag brenk- 
water is in progreas of construction, This break- 
water commences at Tod's Point, near Coatham, 
and will, when completed, be about 12,800 ft. in 
length. Its construction was commenced by the 
Tees Conservancy Commissioners, in 1861, and the 
deposition of the slag blocks was begun in 1803, 
while up to the end of last year 2,002,708 tons of 
slag been deposited ata cost of 68,0014. 17a, 5d. 
During the present year but about 100,000 tons of 
slag have been deposited, but during the few years 
— it vad ~~ at the ~~ ne tippin 100 tons 
perworkingday, At one time s| iP arrange- 
ments were in use toenable the openntion sohe earned 
on almost continuously, but at present the tipping is 
performed in the ordinary way. During the = 
gress of the work large quantities of wlag have 
from time to time been washed away from the outer- 
inost point of the breakwater, and deposited by 
the action of the wares in curicusly-formed banks 
on either side, To check this the plan is now 
mw 4 resorted to of sinking a atrong timber crib 
filled with slag aome fifty yards or so in advance 
of the work, and then tipping the material until 
the main body of the breakwater is made up to 
this erib, which is ultimately entirely buried, On the 
crib being reached a similar new crib will be sunk 
50 yards in advance, and so on, the cribe thus sunk 
serving to protect the point of the breakwater from 
the direct impact of the waves, Since the brenk- 


water has been in grees — areas of v 
valuable land have ia reclaimed along the oonth 


side of the Teea and other reclamation works are onl attached there to the — 
how going on, ‘The present breakwater will not lrocking arm, ‘The effect of this, 


be extended much beyond its present length, but 
arrangements are in progress for commencing the 
construction of a second breakweter, vxtemling 
from the northern side of the monih of the river, 
This new breakwater will also be mode of slag, 
but, instead of this material an ge ef , 
= firat, at all eventsa—be os from 
eels or er barges, After inspecting the break- 
water wor : the members proceeded to Saltburn, 
where, in the evening, a dinner waa given by the 
Cleveland iron and engineering trades, 

Last Friday was devoted to visiting some of the 
ironstone mines, the members being first conveyed, 
by special train from Middlesbrough, to the = 
mine, belonging to Messrs. Bell Brothers. At thi 
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mine a seam, about () ft. thick, ia being worked, and 
about 500 tons of ironstone are being got out per 
day. The workings follow the dip of the seam, 
which is at the rate of between 2in, and Jin. per 
yard, and the wagons are hauled out by being 
attached to a wire rope led over guide Btoa 
winding engine near the entrance. The ventilation 
is effected by a furnace at the foot of ashaft 150 ft. 
— but, owing to this very moderate depth of 
ahaft, and the consequently small height of the 
mative column of air, the system of furnace venti- 
lation is in this case expensive, and it is not impro- 
bable that mechanical ventilation may ultimately be 
resorted to, We may notice here that the holes 
bored in the Cleveland mines for blasting purposes, 
instead of being cireular, as is usual, are of triangular 
section, the boring bar or jumper, instead of bein, 
turned partly round on ite axis, being partly turn 
on each side of ita cutting edge alternately. There 
is no ditheulty in boring the holes to this shape, 
and they are found to be somewhat more effective 
than the round holea, the corners forming pointa at 
which the fracture of the stone appears to com- 
mence, the line of fracture in most cases seeming to 
form a ——— of one side of the triangle. 
The holes are from Sft. to about 4ft. Gin, deep, 
the average length being about $ ft, Oin,, and an 
ordinary hole is made in from 30 to 40 minutes, 
‘The charges of powder weed vary from | 1b, to 2 Ib., 
according to circumstances, 

From the Spa mine the party proceeded to the 
Clif mine, where there is a shaft deacending to 
workings in a 7 ft, seam, and thence to the Huncliff 
mine, about 4 quarter of a mile distant, the railway 
between the two around a point of the cliff, 
300 ft, above the sea, e Cliff and the Huncliff 
mines both belong to Messra, Bell Brothers, and 
the workings communicate with each other, At 
the Huneliff mine the hauling out of the loaded 
Ww is done by an engine made by Meaara. John 
Fowler and bi of Le : ee engine is of the 
anime genera! tern as their ploughing engines ; 
but the cran it and conte t bearings are 
earried by a cast-iron framing mounted on the 
boiler, and connecting them with the cylinders, while 


the winding drums are mounted on a horizontal 
sbaft carried by independent framing. The whole 
engine and er ja mounted pros Aer abore 


the adjacent ground level, on P ey of cement con- 
crete, which appear to serve their purpoee admir- 
ably. The engine just referred to does ita work 
very satisfactorily, and raises 1000 tons of ore 
20 fathoms with a consumption of 7 cwt. of coals. 
We may mention here that altogether Measra. Bell 
Brothers are now drawing 15,000 tons of ore per 
week from their various mines, 

Leaving Huncliff, « visit was next paid to the 
Liverton mines, where there waa a new winding 
engine to be inspected. At the time of the visit 
the winding at the main shafts was being done by 
a pair of engines made bs beat Robert Daglish, of 
St. Helens, these engines being geared to the drum 
shaft; but the new and larger engines which have 
just been erected by the Sandyeroft Foundry Com- 
pany, of Chester, are now ready for work, and 
they were, in fact, shown running on Friday last. 
They have a pair of d0in. De pwn with 5 ft. 
stroke, and the cranks are fixed on the end of the 
drum shaft, eo that the drum, which is 10 ft. in di- 
ameter, is driven direct. As far as workmanship 

8, the engines appear to be a very good job ; 
But their design is much marred by the manner in 
which the eccentric roda have been arranged. The 
valves are of the equilibrium class, lifted by arms 
on rocking shafts, which are in their turn actuated 
by link motion. The ecoentric roda are very long, 
and to save lifting their whole length with the 
link, each rod ia jointed at the centre of its length, 
end of a vertical 
of course, is that 
when the engines are reversed that part of each ec- 
eontiie rod which is between the joint just men- 
tioned and the expansion link, is alone lifted up or 
depressed. So far the arrangement is # good one, 
but unfortunately the eccentric rods have not been 
planwed to extend in a straight line from the ec- 
centric strape to the expansion link, but that por- 
tion of each rod lying between the eccentric stra 
and the middle joint is made to slope away hori- 
zontally at a considerable angle with the centre line 
of the engine, oe per an ee, = — 
is placed v e ing arms by w e ta 
at the middle of the length of the rods are aup- 
ported, ‘This strain the arms are unfitted to resist, 
and as the alternating strains on the two eccentric 
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rods of each engine tend to alternately force the 
arma together, and draw them , and as the 
clearance is but small, wo fear that before the bear- 
ings have beeome much worn atriking will take place 
between the rocking arma. 
From Liverton the party — to the 
Skinuingrove mine of Messrs. J, and J. W. Pease, 
ing on thelr way over the Kilton viadact, The 
eter, which is on a curve, ia situated at a great 
height above the valley, and consists of lattice girders 
supported by stone piers. ‘The descent into the 
veliey in which the Skinuingrove mine is situated, 
is effected by a zigzag, averaging, we believe, 
1 in 40, but having some portions as steep aa | in 33, 
The valley of which we are now epenking ponsemes 
an historical interest from the fact of the Cleveland 
ironstane having been first discovered at ita mouth, 
and the spot from which the first samplea were 
taken was pointed our to the visitors last Friday, 
Of the Skinningrove mine there is but little to say 
exoupt that it ia worked by extensive lerela, and 
that the haulage ia performed by an endless rope 
driven by one of Mesare. Joba Fowler and Co.'s 
clip drum ploughing engines situated at the prin- 
cipal entrance. A second winding engine, also 
constructed by Messre. Fowler, has jost been 
erected within the aine itself at a considerable 
distauee from the surface, ‘This engine has a pair 
of 16 in, cylinders, and it is fixed at the top of a 
boiler of the locomotive type, the waste gases and 
the exhanst steam being led off by a tue com- 
municating with the ventilating shaft, We noticed 
near the mouth of the Skinningrove mine the parts 
of one of Mr. Johu Cooke's rotary ventilators 
lying ready for erection. ‘This ventilator was illus- 
trated and fully described by us on pages 269 and 
271 of our eighth volume, and entertaining aa we 
do, a high opinion of ite merits we are glad to see 
that it mabout to be tested on a large scale, After 
visiting the Skinningrove mine, and partaking of 
alunch which had been provided, the party re- 
tarned by epecial train to Middlesbrough. 
Satarday was the last day of the meeting, and it 
was devoted to visting works at Darlington, 
Hartlepool, Middleton and the Whitby Valley. 
Hartlepool sod Darlington attracted the greatest 
number of viritora, and at each place there waa 
much really worth secing. At Hartlepool the 
principal works inspected were those 0 
Thomas Richardaon and Sona, who are now steadily 
turning out compound marine engines at the rate 
of a pairevery fortnight, ‘These engines, which 
are of the two-cylinder type with intermediate re- 
ociver, are of an Seseedingty neat and good pattern, 
designed by the manager of the works, Mr. J. 
Smith. As we intend to illustrate » pair of these 
engines in an early number, we shall not attempt 
to describe them here; but we cannot let them 
paas without bestowing » word of praise upon the 
manner in which they have been planned, 80 aa to 
enable them to be constructed at a moderate oat, 
and at the same time to obtain thorough efficiency. 
The boilers made by Meesra. Richardson for use 
with these engines are all of the cylindrical type, 
fired from both ends, the furnaces communicating 
with a central uptake from which the tubes return 
to the enda of the boiler. These boilers are found 
to do a good duty, and, provision belng made for 
the admission of sir at the bridge, they answer well 
for burning north country coal. The boilers are 
butt-jointed and double rivetted, both inside and 
outside covering atrips being used at the longi- 
tudinal seams. <A noticeable point about them 
alao is, that inetead of the end plates being flanged 
over around their peripheries to meet the barrel, 
the barrel plates are Hanged inwards to meet tho 
end plates, the latter being kept flat. With boilers 
from 10 ft, in diameter and upwards, this flanging 
in of the barrel plates can be performed with far 
leas Inbour than a fanging of the end plates, and 
Jeaa “‘ work” ia thrown upon the iron. At Meaare. 
Richardaon's a special furnace is used for heating 
the plates tobe flanged, the latter, after being bent 
to the curve of the, boiler barrel, being hung so that 
the part to be heated lies in the fire between two pairs 
of tuyeres, The heating applinnces are, of course, 
ak eggs Sncge with reapect to the block for 
bending. @ rivetting la performed at Meaara. 
Richa: ns by means of one of Cook's steam 
rivetters, and the boilerwork turned out is alto- 
wether of « very creditable kind. Besides their 
marine-engine works and rolling milla, Messrs. 
Richardson have alan extensive foundries, from 
which they are now turning out, amongst other 
work, 11) tona of cast-iron railway sleepers per 
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day. At the time of our visit the foundries wert 
principally employed on sleepers, of Mr. Livesey 
pattern, for tramways at Buenos Ayres, and ex- 
cellent eloepers they are, One wesaw tested stood, 
before cracking, cight blows from a tup weighing 
3} ewt., and falling LOft., thie top stmking on a 
bar placed on the sleeper in the place which would 
be cecupied by the rail, and resting on the pieces 
of wood lying in recesses in the sleeper, and 
the Intter being itself bedded in loam, “Phe resist- 
ance offered by this particular sleeper was certainly 
somewhat exceptional, but it was 1 commen thing 


sleepers machine moulding is resorted to, and an 
arrangement i4 ig which, although mot pe- 
culinr to Meaars, Hichardson's works, we may 
notice here. This arrangement ix as follows: 
At different points in the foundries are lad down 
elliptical lines of about a foot gauge, and on these 
lines run the moulding boxes for the sleepers, the 
lower kalvea of these boxes being provided with 
wheels, On one side of the ellipse the bottom 
halves of the moukls are rammel up on carefully 
prepared metal patterns, and they are then passed 
on toa point where they receive the cores and the 
top boxes, the latter being rammed upin the centre 
of the space enclosed by the cilipticnl line, Being 
then again passed on they arrive at a point where 
the metal is poured, and then a few minutes being 
allowed for setting, they are passed on toa point 
where the castings are withdrawn, while, finally, 
they complete the circuit, and reach their starting 
point, where they are refilled, Under these cir- 
cumstances, when in regular work, the moulding 
boxes are continually progressing roand the ellip- 
tical cirenit, and the various operations follow each 
other so rapidly that each pair of boxes is used 
over and over again from three to four times per 
hour, As we have already said, however, our space 
does not permit us to describe in detail any of the 
establishments visited, and we mount, therefore, 
take leave of Mesara, Richardson's works, and con- 
tent ourselves by stating that, amongst the other 
eetablishments inspected at Hartlepool were the 
shipbuilding yarda of Messrs, Withy, Alexander, 
and Co.; and Meaers, Denton, Gray, and Co. ; and 
the works of the Hartlepoo] Malleable Lroa Com- 
any, &o. 

At Darlington the only works we ourselves had 
the opportunity of visiting were the Shildon Engine 
Works, belonging to the Stockton and Darlington 
section of the North-Eastern Railway, ‘These 
works include a fine range of shops laid out in 
accordance with the most modern tice and con- 
taining a number of remarkably tine toolsadapted for 
locomotive work, the whole being driven by a pair 
of side-lever engines (formerly we believe employed 
in the neighbourhood as winding engines) fitted 
with surface condensera. Amonget the special 
“dodges” about the works, we notived a very 
handy little tool for tarning up crank pins without 
removing them from the wheels, ‘This machine is 
fixed to the wheel itself, being set fair by s centre 
entering the end of the crank pin, dnd the turnin 
up is then offectod by a toot which is curnud sound 
the crank pin, and which has the neccesary feed- 
motion imparted to it. Another very haudy tool 
is that employed at these works for refacing valve 
fucee, the facing being performed by catters, which 
revolre round a centre, while the latter ia moved 
slowly acroan the face, “Ibe facing tools thua make 
a series of circular cuts overlapping each other, and 
we should expect that the work turned out will be 
very good, Amongst the toola also we noticed one 
of Justice's dead-stroke spring hammers, of the 
performance of which we heard favourable accounts. 

Mach of the tratlic on the Stockton and Darling. 
ton line and its branches is of a very heavy character, 
and Mr, Boueh bas lately desigued and built soue 
exceedingly fine six-coupled goods engines for 
working it. These engines include many featares 
which render them worthy of special notice, and we 
hope shortly to be able to lay a complete account 
of them before our readers; incanwhile we may say 
a few words concerning them, Amongat other ape- 
cial details these engines are fitted with an arrange- 
ment of steam counter-preasure brake, desigued 
by Mr. Bouch, and which he has used extensively 
with much success, According to these plana 
the ordinary cylinder cocks are done away with 
and the four ends of the two cylinders are connect 
by pipes with a three-way cock placed centrally 
beneath the amokebox. 
cates with the exhaust aud with a pipe which 
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for the sleepers to resist three or four euch blows 
before frneture. Of courae in producing these 


This cock also communi: | an 


tends backwards, and ultimately opons into the 
tender tank, while it also communicates with the 
warming cock. ‘This arrangement serves several 
purposes. ‘Thus, in the first place, it enables a 
portion of the exhauat ateam to be discharged into 
the tender tank for heating the water; secondly, it 
enables the mixed steam and water which is ordi- 
narily blown out of the cylinder cocks when the 
latter are open to be rvturned to the tender ; and, 
finaily, when the engine is reversed it enables 
steam to be mlmitted to the evlindera againat the 
iston, the communication with the exhaust and 
with the tender tank being in this case shut off, 
and the warming cock partly opened. The engines, 
of which we are speaking, are also fitted with an 
arrangement of feed water heater well worthy of 
police, this heater being formed by making the 
chimney with a double casing, and providing the 
anokebox with a double top, When this heater ix 
in wee, the water ja drawn from the tender tank by 
one of the pumps with which the engine is pro- 
vided, and ia discharged through an anoolar rove 
situated withia, and at the top af, the double 
chimuey, The water is thus discharged in @ finely- 
divided state amongst a portion of the exhaust 
steam, which is led into the heater through a 
suitable branch, asd the water thie heated falls 
down into the chamber formed by the lower part 
of the chimney casing and the falee top to the 
smokebox. From this chamber it is drawn by a 
second pump, and forced into the boiler, A glass 
gauge at the side of the chimney enables the driver 
to keep the water in the heater ot the proper 
height, and the whole arrangement in very simple 
and elficient, Of the valve motion adopted by Mr. 
Bouch, we have aleemly spoken, and we may add 
that throughout his engines great care is taken to 
provide ample bearing surfaces. We much regret 
that the length to which this notice baa already 
extended does not permit us to speak more fully of 
the Shildon Works, or to describe the Stockton and 
Darlington locomotives in greater detail, We 
hope, however, at geome future time to hove an 
opportunity of making up for our present omis- 
sions, and meanwhile we may conclude by stating 
that we believe there is no rolling stock in the 
kingdom posseasing mere pointe of interest for 
locomotive and carriage superintendents than that 
on the old Stockton and Darlington Railway. 





THE “ WATERSTAAT” OF HOLLAND. 


No. 


Havens for basia the principle that » regular and 
disinterested management of the Waterstaat was 
of paramount importance, and that, by such alone 
unity in plan and execution, with ite wholesome 
consequences, could be secured, the first organisa- 
tion was a bold step taken in the control of all thas 
concerned the department; since, by it, not only 
were all the works undertaken at the national ex- 
pense broaght under the contro! of the members of 
the Board, but the superintendence of all dykes, 
watercourses, dyke boards, peat digging undertak- 
ings. &c,, was placed in their hands; #o that every- 
thing having reference to the Wateretaat was con- 
sidered the care of the nation, 

‘Thus, from 1799, the Inetitution of the Water- 
staat may be enid to date. 1¢ bas undergone several 
modifications, To trace it through theee modifica~ 
tions in four perioda is our present object. 

The firat period from 1798 till 1817, when F. W. 
Conrad, the younger, first entered the service, The 
second from 1817 till 1830. ‘The third from 1830 
till 1849, and the fourth from 154% till 1870. 

In consequence of the coxp d’éfet of the 12th 
June, 1798, which pat an end to the Executive 
Government, a8 well sa to the Representative As- 
sembly, though without overthrowing the newly 
adopted constitution, the definition of the instrue- 
tions designed for the guidance of the ngent (iminis- 
ter), who was to hare dares of the Waterstaat, was 
deferred ti] December of the year following, and 
not isamed by the executive till February, | 800. 

By them three sorta of works were diatinguished. 

1. Those undertaken and maintained at the 
nationsl cost, and those to which private land- 
owners had contributed, these were placed onder 
the immediate control of the agent, 2. Those done 
and maintained at the expanse of private persons, 
but subject to the approval of dyke-motes, wero 
only under the superintendence of the agent. 3. 
Those subject to no approval, and over which no 
rintendence was beld. 
esides, these instructions prescribed the appoint- 
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ment of a Commissaris-Inspecteur for the control 
of the Waterstaat: hence the necessity of o 
second organisation, which was resolved on, on 
the 26th July, 1800, By this a Commissaria-In- 
specteur-in-chief was appointed, with fifteen Com- 
wisesrizsen - Inapecteura, whose duties were dia- 
tributed over five districta, viz. in the districts of 
the rivers Ems and Old Yascl two, of the Rhine 
two, of Amstel and Texel four, of Delf and Bommel 
and a part of the Schelde and Maas four, besides 
Brunings, who did. duty in that of Amstel and 
Texel also. Of the Schelde and Mans three, 
Brunings was Commissaris-Inspectenr-in-chied. 

The tendency to centralisation which charac- 
terised the former period abated, a reaction followed, 
and much power and influence that had been taken 
from the artmental Gorernments was restored 
to them, ‘These modified opinions had much in- 
fivence on the Waterstast. The works affecting 
the canala or flowing rivera of the country, their 
safety nnd tragic, in which more than one depart- 
ment was concerned, remained under the general 
Government of the republic, Of those works an 
inventory wan kept, the other worka were placed 
under the contro] of the Departmental Governments, 
who bad to provide for their maintenance. In 
the Inst all works, those of the Departmental 
Governments included, wero submitted to the orders 
of the Government of the State, The consequence 
of this was, the third organisation of the Water- 
staat, 

The new order of things, however, required time 
for ita introdaction, In Auuet, 180%, the Com- 
missarissen -Inepectenrs were maintained though 
provisionally caly. wut placed under the orders of 
the Departmental Governments, po far as the works 
undvr their superintendence were concerned, at the 
fame time the office of agent for the anperintendence 
of the Waterstaat was abolished, and his dutica 
alse provisionally confided to a boar of the Hote 
Office; which, on the Grd of October, 1804, waa 
discharged, and in consequence of & resolution of 
the ininistry of the States (Ind September, 1803), 
two committees of superintendence were appointed, 
who together formed a permanent board for: 

Ist,, the rivera, 2nd, the sea harbours and 
chaunela. Both committeea were composed, at 
frat, of a chairman appointed by the Gorernment 
from their own body; and afterwards, that for the 
rivera, of a member of the Home Office and of nine 
or ten members to be appointed by the Depart- 
mental Governments for Holland, Goelderland, 
Utrecht, Over Ywel, and Braband, And that for 
the sea harbours and channels, of a member of the 
Board of Admiralty, and from for to eight members 
appoiuted by the Departmental Governmenta of 
Helland, Zeeland, Friesland, and the town and 
province of Groningen, 

The wembers of theae committees were not to be 
ehvaen from among officera in the service of the 
Woaterstaat, Under these two committees of super- 
intendence, the officers of the general service of the 
Waterataat were placed. ‘The labours of the com- 
mittee for the rivers were distributed over two dis- 
tricta, ench having two inepectora, that for the 
aea harbours and p Pelt over four dintnicts, each 
having one inspector, The staff of the general 
Waterstaat, of the Batavian Republic, uuder the 
two comunitless, was composed of one director. 
general, one clerk attached to the director-general, 
eight inspectors, three land surveyors, two nasiatant 
lansl surveyors, six apper surveyors, twelve sur. 
veyors and eub-aurveyors, three fascine pion 
workinen, one treasurer, one keeper of the gauge 
lista, in all, thirty-eight officers, Besides these were 
several officera of the Waterstaat engaged by the 
Departmental Governments under yariour titles, so 
that the total amounted to acventy-four officers of 
the Wateratast, This gave rise to two classes of 
officers of the Waterstaat, ‘These two committees 
of superintendence met only twice a year; with 
which arrangement a constant euperintendence wae 
incompatible, They were dissolved on the lst of 
May, 1895, by a Government renolution under the 
Grand Pensionary Rutger Jan. Schimmelpeninek, 
and the control of the Waterstaat over the rircrs, 
and over the sea harbours aud channels was con. 
fided to a board of superintendence composed of 
the Secretary of State, as chairman and four mem- 
bers to be appointed by the Grand Pensonary, 
whe were to meet the members, deputel by the 
Departmental Governments twice a year, but meet- 
ing once a fortnight for the despatch of business, 
On aceonnt of the modifications resnlting from this 
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re#olution, the fourth organisation of the Wator- 
tinat took i 

About this time, the director-genecralehip af the 
Waterstast became vacant by the death of C. 
Bruningt, During the rule of Schinamelpeninck, 
the office was not filled; bat by a decree af the 
loth of Juce, 1805, the duties of tb were confided to 
two inspectors, one from the departwment of rivers, 
and the other from that of the sea harbours and 
channels, an arrangement which by no means tended 
to promote the unity aimed at by the committee of 
superintendence, In the evening of the )éth of 
May, 1806, at the Hague, whither he had gone to 
be present at the firat deliberntions of the committer 
just mentioned, C, Kranings died suddenly in the 
arma, literally of his pupil and friend, F. W. Conrad, 
the elder, From J764, when after the death of 
van Noppen, he was appointed overseer of Khine- 
land, and the dyke and sluiees at Spaardam, be had 
been the chief hydraulic engineer of his time, In 
1766, be was engn: in an important inspection 
of the Jakes of Haarlem and Leyden, amd to 
give his advice on the imperfect state of the Water- 
stant, of Hhineland, and the dangerous enlargement 
of the lake of Haarlem. He was principally instru. 
mental in the improvements brought about by the 
distribution of the waters of the higher rivers; 
while so engaged, he invented an instrument (rheu- 
mameter) by which the average speed of the cur- 
rent at any eection of a river can be sacertalned. 
His plans for counteracting the choking up of the 
Yasel, and obtaining greater depth for the navign- 
tion at Amsterdam; hia share in the now harbour 
at the Niemvedicp; what he did with regard to 
the peat digging undertaking in the Krimpener- 
woard, and the draining of that tract surrounded 
by the rivera Lok, Yasel, and Maas; hia eeeunng 
the sea beach from the mouth of the Mans to the 
Homwisborche, near Pettin; the draining of the 
pools near Niennkoop aud Zevenhoven, the worka 
at Hellwoet, in 1798, and the he took in the 

jan for draining the Inke of Haarlem, bave catab- 
ished his fame, This period of this committee 
was characterised by the important act of 24th of 
Febrnary, 1406, containing 8 general law on the 
rivers and streama of the republic which le etill in 
foree, avd ia of great use by defining the rights and 
working of the superintendence, 

After Louis Napoleon was proclaimed King of 
Hollawd, a roval decree wae lamed by which to vecure 
ag much unity and unanimity in the administration 
as possible, the existing state of things waa to be 
superecied by a director-general of dykes, bridges, 
and roads, assisted by a permanent council, and by 
one or more inspectors-general. A committee wns 
— to inquire into what existed in France 
of this kind, what had been done, and what there 
was to be done in Holland. After this inquiry had 
been made by virtue of a royal decree (20th of 
January, 1407), the general acministrataon of the 
Wateretaat waa regulated, from which resulted the 
fifth organisation of the Waterstant. 

The general administration was compoeed of one 
director-general, five members, one secretary- 
general, and one inspector-general. Tha direetor- 

meral was A. Twent, the inspector-general, FW. 
Jonrad, By this the committee of superintendence 
was superseded, The other officers kept their 
places and were incladed in the general adminis- 
tration. After the death of FW. Conrad, (Feb- 
ruary 6th, 1808), hia place waa not filled by ome 

rect, but two inspectors-general were appointed, 
J. Blanken and A. F. Goudriaan, The Waterstaat 
was not now a separate department of tho state 
nor was it attached to the Home Office, but by a 
royal decree (January 2let, 1802), the general ad- 
ministration of the Waterstaat wns superseded, 
and the Home Minister made director - general, 
supported by a committee of theoretical and practical 
men termed the central committee, By this, how- 
ever, the business ee of the Waterstaat wns 
not changed; but by a royal decree (May 28nd, 
1819), the Waterstast was again made a separate 
departinent with A, ‘T'wout at ite head. 

(Th de cowtimued.) 
































NOTES FROM PARIS. 
Paar, July $0, 1671, 
Rauwar Trares. 

The difcrent rallway companies have recommenced the 
publication of their weekly receipts, and the tabalar wate. 
toeots show an exctsa of receipts over those of the corre. 
sponiting week of 1870, On several lines the first six wenthy 
of the current wear ie alee in excese of the first half of the 
last year, 

Tre Crenrr Forcrmn. 

‘The Credit Foncier has suffered lees than was feared from 
the terrible crisis thromgh which we have pawed. It will 
declare this year only a very eal) dividend, bat the report 
of the general eneeting of sharcholders announces that the 
position of the company is entirely antistactory. 


Tre Gevenat Convevance Comparr, 

The General Cacringe Company beld its meeting on the 
7th alt. The gumber of horsten has decreased from 
9626 in 1870 to 3051, and the agents of the company are 
actively cecupled ja Glliagep the deficiencies by important 
perchases, The traffic revelpte of LATO were abeat 14 
millions of franes, about 24 millions less than da $869, The 

Hividend bas been fixed at 10 francs per share, 


Tuassroer, 

The inswfliclent wears of transport continue to occupy 
the atlention ef producers, merchants, awd comumers. ‘ 
National Assembly and the Administration have atepted 
many measares for improving the usfortanate situation, 
These companies most pressed with business most of 
meceasity hire rolling stock free Jee cocupied lines, and 
will have to call in the aid of coasting vessels; the State 
places at the di-pewltion cf trade many transport ships of 
bravy tonnage, and instractiona have heen sent to the com- 
panies on the different means of increasing the transport of 
toerchasdine. 


Tite Daxours ov Gaswowmens. 

There are often wany discuesions provoked og the dangers 
incurred by the proximity of gashalders, Upon this subject 
some Lateresting facts were observed during the siege, Two 
gasholdecs bed boes atrack by shells, the omeat Ivry, the 
other at La Villette. In the thirst case the gas ignited, aud 
barut durieg ten minutes, with a mass of fire, which dis 
appeared for want of materlal whom the holder was coapty, 
Dring thle conflagration the top of the holter sank upon 
its eepports, absolutely as if it were furnishing gas to the 
eity in the ctdinary course of business, There was me ex~ 
flesion, no other damage than the bolea tate by the shetle, 

At Villette « shell pierced and barst withiz a gushelder, 
ltherating the gas; the fragments of shell perforated the 
plates in vine poinis, Under the preasure of the dome of 
the hobier the gas escaped foto the air through the open- 
ing*, aed it would have entirely disappeared, aa at wry, if 
the workmen bad net immediately stopped the npertures. 
Here no ignition, and, a sertiari, wa combustion occurred, 
and ao damage beyoud the rapture of the plates. 


Tux Lars M, Paves. 

France has recently ket one of her most eminent 
chemists, M. Payen, whe died, on the 13th of May, of 
apoplexy. BM. Payem was professor of industrial chemiatry 
at the Central Sebool since L809, and at the Comervatoire 
dee Arle ot Meétiers since 1489, a member of the Institute 
since 1842, amd was one of the mem who have rendered the 
freatest services to tndnetrial and agricultaral chemistry 
by the tmmemorable labours which aderned tis hug carcer. 
We say notice, amongyt others, his researches into animal 
manare, on disinfection, on the elementary composition 
of starch amd gums, on acetates, om beetroot and cane 
sugam, on fndia-rubber and gutta-percha, ca fatty matters, 
and on paper. Thess, aad many other works published in 
sclentiée periodicals, in books, and in » large series of 
paropbleta, are deily esed in all the industries to which 
they refer, and have powerfully conteibuted to the mar~ 
vellous progress le which the application of chemistry dur- 
ing the past twenty years has eo wonderfully contributed. 


Corcxtaniox or Water 

M. Bonssingault communicated, at a recent edance of tbe 
Acatemy, a report of some curious experineeats that he 
made on the cupgelation of water during the rigours ef the 
Past winter, It is, of coarse, known that water, in freex- 
ing, tends to dilete with very considerable force, equal te 
that which would be necessary to apply to ice to redece its 
velame & per cewt. The historical experiments of the 
Academician of Flerewre ond those of Hughena, in 1667 
are very familiar, M. Boussinganlt propeeed to serk, by 
experiment, if, in opposing te tbe dilatation of the water a 
tufficiemt force, frecaing ovuld be prevented at very low 
temperature, He towk » cast-stoet cylinder, 18 in. long and 
1} in. diameter, and in it waa drilled a bole ia. diameter 
59 in. dep. The end of this tabe could be hermetically 
closed by aserew joint. It wes cooled doen te a tem 
perature of 19.20% Fabr,, and filled with distilled water of 
the exme temper.ture, It was them hermeticaliv elowd, 
after = stall fragment of steel bad bees introduced, ‘The 
apparatus was then expored to the following temperatares ¢ 
8.60%, 10.40°, 15.80", amd 11.20% below zero, and at each 
trial i¢ wan possible te tell by the movement of the steel 
(Agent that the water was enfrogen. ‘The water froxe 
instantly when the preeeure was removed. These experi- 
inents were afterwards repeated wiih procierly similar re~ 
sults. Tho results, which might have been forescen, powres 
interest, however, wud tt mould be worth while te repent 


Cmiitas Rattwar.—The San Felipe and Liailiai Raileoy 
Wes expected to be opened for traffic lest month. The com- 
tinuation of the line ay far ns Lowe Apdes was to ber enim- 
mxseed ag conn se the surrers and*plans were finished. The 

jon of the Chillen and Taleabuans Hailway between 
leaheano anil Malvos was exported to be ready for general 
tenific carly sext year, The Chiliam Govreroment bes (ne 
vested largely in raileays, bat they are eapected to prove 
fairly productive. 
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the experimenta, with a suitable apperatua, to ascertain the 
pressure brought against the sides of the tube, and also the 
exact premure necessary to resiet congelation, 

Tox Diasr Pursacr 

M. L. Groner has anilertaken some researches with the 
action of earbosic oxide om the oxide of iron, He has taken as 
a pointof departure the facts published by Mr. Lowthian Dell, 
of MiddlesSroagh. In sabmitring the iro ores to the action 
of the gases in the bigh furmaces at a temperature of from 
300 to 400 dey, they areseen at the end of some hours, net 
only to be reduced partially, but alee to be covered with 
floculent carbon, to fall in powder, and to increase in volume. 
The propertion of carbon thus deposited reaches 20 and even 
25 per cent. of the weight of the mineral. The same effect 
is produced by pure carbonic oxide at this temperature of 
300 or 460 deg. although in workimg at a red heat, thore 
would never le any carbon deposited, neither with the pare 
carbonic oxide, nor with the gases of the blast furnace. 
Such are the facts stated by Mr. Bell, 

M. Gruner has made, moreover, experienents in studying 
these facts, and the fellowing are the principal conclusions 
he has drawn from his trials : 

Tr passing the sanee ras ever metallic iron at the same 
temperature, this iron becomes equally covered with 
powdered carbon, bat this phenomenon is attribetable te 
the existence of traces of carbonic acid, or of bodies con- 
taining oxygen ee oe ap transforming into carbonic acld 
apart of the carbonic oxide, for it is produced, more or 
fess, when the iron is not free from all mixture of oxlde. 

These deposits of carbos appear to be of ferreginous 
carbon, bolding from 5 to 7 per cent. of tron, similar to 
certain graphites in which the presemce of tron is indicated. 
This deposit is only procuced when there is with the irom 
the protoxide of iron, The carbonic oxide becomes par- 
tially converted into carbonic acid by the deposition of 
carbow, the carhon fixing iteelf on the iron and the pro« 
toxide retaining the oxy gem, but thie reoxidation is only 
reproduced when the reducing action of the carbonic oxide 
is partially affected by the carbonic acid, 

The pare carbonic oxide is not changed by iron deprived 
of all traces of oxygen. In the same way carbonic acid, 
if it acts coly ea irom, gives mo deposit of ferrugiaons 
carbon. 

If the temperntare is raised to red heat, the deposit soon 
ceases, and even the carbow already deposited is consumed. 
a. a Mast fernaces, it is in the epper part that the 
carbon should be deposited with minerals, and this deposit, 
by its internal mixture with the oxide of irom, ought to 
facilitate the ultimate reduction of the minerals and that 
of the carbonic acid. 








THE PRESIDENT OF THE BRITISHU 
ASSOCIATION, 

Tue Council of the British Association showed a wise 
jedgment In selecting Sir William Thomson as the Prea- 
emt for the present year, In profound mathematical 
acquirements, asd jm the mathematical treatment of phy- 
tical questions, Sir William Thomson stamds almost, if not 
quite, anrqualled amoeg living philosophers; and he has 
many claims upon the members of the British Association, 
Uf we bear ia mind that the chief object of that institution 
is to give active encouragement te the prosecution of re- 
search in the physical as well as in the so-called natural 
scien 


ccm. 

Sir William Themeon was bern in the year 1624, in the 
town of Delfast, where his father, Dr, James Thomson, was 
& professor of mathematics, and whence he removed in 
1832 to Glasgow, to oceupy a similar position in the 
University of that city. After proceeding so far with his 


education la Glasgow, he went to Cambridge, where in his | Wolrerham 


twenty-first year he graduated as second wrangler, aod 
Smish's prineman in 1445, Hie brilliant preliminary career 
was marked by his election to the fellowship of St, Peter's 
College, and at the age of twenty-two yeara he was elected 
to the Professorship of Natural Philosophy ia the Uni- 
versity of Glasgow in auccession to the venerable Dr. 
Meikleham, a position which be has pow beld for a quarter 
of @ century, and in which be has become a leader of 
thought im one of the Bighest walks of science. is 
eminence as a mathematician led to his being appointed 


peed 
to the editorship of the Cambridge Mothewatice! Journal | cizeular 


before he finished his University career, and im that capa- 
city he was beoaght into close commeanication with the 
most mathematicians, both at home and abread, 
many of whom contrituted to the pages of the journal 
which be edited. While at Cambridge be devoted gener 
amouat of attention to the study of electricity, and espe- 
elally to the mathematical theory of that beanch of 
physical science; and it was bis profound knowledge of 
the laws and phenomena of electricity and mageetiom that 
led to his connexion with the Atlantic Tele- 
graph Compaasies. As is well known, the earliest of these 
undertakings was attempted in the year 1458, when there 
Was a temporary success, but only such a success as de- 
moastrated the practicability ef the enterprise, The nal 


triumph in 1866 is also well-known, That triumph was | the 


due in great part to the invaluable scientific advice of Pre- 
fessor and to the imcaloulable aid which his 
extraordinary imetramental appliences brought to bear upon 
the labours of those who were 
As an acknowledgment of the untold value of those services 
he had the bonour of knighthood conferred upon him shortly 
after the comelusion of the labours of 1866. 


in the undertaking. | Sop 
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Sir Willlam Thomson's ecientiic honours are not few.| The dowble-farrow ploughs which Mesers, Pirie and com- 
Amongst them we may include the fellowship of the Royal] pasy, Kinsaundy, Lamgside, Aberdenn, devised and patented 
Society of Edinburgh, and the Rural Sockety of Lomdon;| Within the Inst few years, ary still exciting a great amount 
Keith prizeman of the Royal Society of Edinburgh in 1861 ;| Of interest in the agricultural mind. at the Perth 
Bakerisn Lectorer in 1835; D.C.1. of Oxford, and LL.D, | thew, they formed quite a prominent feature among the 
of Trinity College, Dublin, and of the Universities of] x. dita ‘Gre 
Edinbargh and Cambridge. His scientific papers are no 
munseroms that a large portion of our apace would be re. 


5 8 wheel inste 
Joule of Manchester, Dr. Mayer of Germany, Professor W.| of the sole, and owing to this improvement it cen do with 
J. M. Rawkioe of Glasgow, and many other sarans holding| (Wo horees the work of throes yokod to as ordinary plough, 
somewhat similar positioas ia the ranks of physical science. a of farrow being the same in both eases. 
Of the great grasp of mind possessed by Sir William Them- 
son, a careful perusal of the presidential addewas delivered | | 
before the British Association at the Edinburgh meeting 
of 1871, will afford ansple testimany, i 
THE HIGHLAND AND AGRICULTURAL | QrutS Coc taal ore tatincent ee ee tea 
SOCIETY OF SCOTLAND. may be more eastly effected. 
‘or excellenes of workmanship in respect of the double 


cultural Society, w' 
Wolverhampton, and 


show of the Scottish Society was held. At first, and 4 implements, exhibited their goods in a more or less 
for four years wuceessively, ‘the annual shows of this society | creditable manner. 


forward the provincial citses and towns of the northern king- 
dom were brought in to divide the honours with Fainburgh were represented at the Perth 
Murray, and 
it) Shottleston, pear G wi 
‘ham and Co., of Herwick-on-Tweed; BR. Herneby 
Sons, Granthass ; Lillie and Elder, also of Berwick-on- 
nt) Tweed: Picksley, Sima, and Co., Bedford youve: Leigh, 
were 148, while the four rears immediately they | Lancashire; Sameelson and Co,, Banbury; Walter A. Wood, 
were as follows :—Glasgow (1887), 1544; Aberdeen 568), and octhera Ina pumber of instamces the machines exbibsted 
1168; Edinburgh (1469), 1990; Dusnfries (1870), 1879 ; and | claimed to be " new inventions" or to have “ radical improwe- 
thus tho Perth show of 1471 stands highest in this depart- | ments’ embodied im their constructbon. 
reent, and if the late jeations in the several ots | Bisset nnd Sons, B wric; Law, Duncan, and Co; 
bad all been secepted by the secret i bition | James Mollison, of Mei 
would have been the largest ever 
the Highland and Agucnitaral Society of Scotland 
2 motion section there were 


first incial meeting was beid in Perth, and includin, 
and Me meeting of last week there have been five shows 
The aonion in the implement aed machinary 


C 
hibited pow y 
round the show yard at intervals, patent vortex turbine 
water-wheel as invented by Professor James Thomaom, ©.E.,| took the Grat 
Belfast, and made by Messrs. Williamson Brothers, Kendal, | famous Fren 
was also shown, The same firm also oxhibited a [range 
ee ers sont teeeakinied ay aoe PRIVATE BILLS IN PARLIAMENT. 
and Shuttleworth, ir Tus Committees of both Houses hare now well nigh con. 
apparatus for | cluded their labours for the ¢ reesion, 
oo chaff. Messre. Robey and Coms- rte have 

joyal assenta. 


ay aprored straw clevator 
on being di 
to 


————— 


last the 
» the 


way, the Bur 
lees oe 


Railway, 
Const Haibouy, amt tho Leominster and Kingston Railway 


Perth show was chown at stand No, 94 (Henterof Maybole, | Bills, 

Aryshire). It is an American had ng a revolving veiet — The third readings have been, in the Houre of Lords, the 
mould board , mado at Mellard’s Treat Fi | Waterford, Now and Wexford Junction Railway 
Bageley Staff The ing Coummittes recom. Ge. 3), the Midland amd Groat Eastern Hailway (Aloxan- 
teended it for trial, as it seemed to be im the estimation of Park Branch), the London and Aylesbury Railway, the 
MAY persons quite the ty of the show im the imple- | West Lamensiure Railway, and the Mersey Docks and Har- 
ment and maahinety ent, and it was nooordingly | bour Bills. . 


Hefore the House of Commona Committee on the Isle of 
Wight, Cowes, and Newport Hailway Hill, tho Comrmittes 
that i the Jund 





tion of the ploagh is simple. Ybe mould-board is a | dee further time should be given to test 

ieee of cast steel, about 20 im, in diameter, set at nn | fides of the authorised Isle of hie and Newport Junction 
angle w the mould of an ordinary plough is attached, | Raileny with reepect to the — ion of their works, They 
As the plough cate the furrow, the ute of the latter | were, therefore, of opinion that the preamble of the Bill was 
drives ing board, which im its turn lays aside the | not proved. i 
furrow quickly, and thus work done very much| On Tuesday before the House of Lords Committeos the 
resembles excouted by the spade. It is also i ble of the unopposed Mersey Docks and Harbour 
with a skim whieh insures the burying of the ai most (No, 2) Bill was passed. The preamble of the Water- 
satisfectorily. Hy means of this implement the furrow is| ford, New Rows, and Weaford Junction Railway Hill Fr. 3) 
very souch Peoken, in fact it is half cultivated. Tho ground | was also and reported without amendment. This is 


Ross, 
Wosford Junction Railway (Deriation) Act, 1867. Tho pre- 
7 the Inst pone h Bill of the was also 
Committee, Mr, Slight, the — and Bill reported with amendments, viz., the Newry 
Society's practical engineor, tested the draught of the mould- gh Inprovement and Water Supply Bill, The object 
of this Bill ts to empower the Town Commissioners of Newry 
hich was the d. at {infer alfa) to purchase Halliwell'’s Water Works, to con- 
it Pho 
however, was very | 
each secured 
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HYDRAULIC PRESSURE CRUSHING MILL. 


DESIGNED BY MR, JOHN WITITINSITAW, ENGINEER, BIRMINGHAM, 





Tre accom ing iliustrntion shows an arrangement of 
Tninth ath deatened by Mr, John Withinshaw, of 
Birmingham, for adeptios in thor mills which consist of « 
rotating platform or table on which the material to be 
oru is placed, with rotating rollers bearmng on the table. 
‘The object of the arrangement is to obtain great i 
power without the employment of very heary stones or 
crushers. In the qrentngs Fig. 1is nside elevation, and 
Fig? a section through the frasuing of the mill. 
four supports of the mill upon whick the whole of the | 

framing is carried are shown at ¢, c. These supports 
whee mill ia ble are carried by the rollers, d, 4, 
pon whach'the mill may be moved at pleasure. The end, e*, 
of the supports, ¢, ¢, ary made into pistons, each piston being 
— - = a wenrres Mates t wer 3 at The 

ming mill con of four w 4, ving 
arched hy ne 
m of uprights, 

bed rd 


jour 


pistons, c%, c%, of the 
¢,¢ and work water-tight upom the pistons by 
treans of the cupped packings, c®. The four uprights, ¢, 4, 
and the croas bead, f, constituting the hollow framing of the 
mill are filled with water under pressure by means of an 
hydraulic pamp connected with ene of the uprights, and all 
the parts of the mill except the fixed supports, ¢, ¢, are sup- 
ported om the water between the pistons, «2, and the tops 
of the eslindera, e*, of tho uprights, ¢ By increasing 
tho quantity of water forced into the cjllnions, e, the 
whole ceil] risen, and by diminishing the water the mill is 
allowed to descend. The pam, , om the bottom of table, i, 
ef which the matter to be crushed is placed, is shown in 
Figs. Land 2. It is connected to thn vertical rotary shaft, &, 
which shaft ie supported at bottom om the bearing, ?, carre 
by the bed plates, g, and turning; at top ins bearing at m, 
carried by the cross head, f otation is given to e pan, 
A, i, by the bevel gearing, #,p; the horizoetal shaft om which 
the rotating crushing rollers, r, 7, turn looeely, is shown at g, 
the vertical shaft of the pam passing through an eye in the 
roller shalt. Tho peripheries of the crashing rollers, r, r, are 
made to bear upon the table, é, of the rotatin: , and have 
motion giren to them by the table, A =e: ressure of 
the crashing rollers, r, 7, on the table, ¢, is uced, and 
the pressure of the whole mill transmitted to the crushing 
rollers in the following manner: The enda of the roller 
shaft, 7, are fitted in blocks, «,5, which are capable of 
rising and falling motion in the journals or boxes, ¢, ¢, | 
carried by the aides of the hallow framing of the mill, The 
upper contracted parts, u, #, of the journals er boxes, ¢, t, 
corstitute hollow cylinders, which are in communication 
with the cylinders, e?, ¢*, and hollow framing, ¢, ¢, f, of 
the mill, as rhown, In cach of the hollow cylinders, =, a 
merng r, works, the tread tase of which bears upom the 
lock, #, of the roller sheft,g. The shape of the base of the 
bearing pistons, v, ©, is seen in Fig. 1. The aren of the two 
bearing pistons, c, r, of the roller shaft being less than the 
aren of the pistons c*, ¢?, ay the it follows that 
the pressure of the whole is trensmaitted by the pistons, 


i 
= 
-| 
— 


t, ©, and by thers to the shaft, y. The crushing rollers, r, r, 
aro thereby! prossod forcibly into contact with the rot 

crushing power obtained ia the mill, In 
pe! jay crushed by the 
wt of the mill be introdaced between tho rotating plat- 
foren or table, i, aed the rollers, r, 7, one or other of the 


rollers rises or is canted. The block, 4, of the roller shaft, g. 


is thereby made to act upon and raise its piston, v, the rising 


of the paston forcing the water from ite eylinder into the 


the romoral of the bard substance 


frame supporti lindors, «¥, and the whole 
maill slightly to rise. On 
the parts of the mil! resume their normal position. 


RECENT PATENTS. 

Tux following specifications «f completed patents are all 
dated within the year 1870; and that year should be given 
ie ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(Ne. 2227, 84.) Thomas Symes Prideaux, of 209, 
Piccadilly, patents arrangements for admitting air to 
botler furnaces, Ke., the Bow being governed by an auto- 
matic regulator. The plane may be considered as an im- 
provement on those forming the subject uf Mr, Prideaux's 
well known patent of December, 1853. 

(No, 2285, Ie, 4d.) Charles Denton Abel, of 20, Sowth- 
ampton-buildings, patents, os the agent of George Westing- 
house, juntor, of Pittsburg, U.S., an arrangement of atmo- 
spheric railway brake. This beake has of late attracted 
much sttestion in the United States, but it appears to ws 
to be inferior in simplicity and general applicability to 
Kendall's atmospheric brake, illustrated and described by 
us o@ pages 319 and 320 of our sixth volume. It would 
be impossible for us to give a brief description of Mr. 
Weetinghous's plans. 

(No. 2242, 8d.) William Oliver Johnston, of Newcastle- 
on-Tyne, patents methods of casting Banged cast-iron pipes, 
columes, &c. According to these plans, the moulds are 


provided with accurately faced chill plates, placed so as to | 


give the flanges of the colemms or pipes chilled surfaces 
which shall not require any sulwequent fecing up. This 
system of casting pipes, &e., appears likely 10 be wsefal in 
imany cases. 

(Ne. 2255, Ie 44.) Joho Milroy, of Edinburgh, patents 
methods of constructing columnar plers or foundations of 
sections of concrete, brickwork, or stonework, lifted and 
deposited le place by a particular form of holder. These 
plans are worthy of the attention of contractors, but as we 
intend to describe and illustrate theen kn an carly impres- 
sion we need not enter into details concerning them bere. 

(No, 2257, 34.) James Robertson, of Glasgow, patents 
appliances for bending amd drawing metal plates into 
parallel or tapered tutes of various sections, Many of 
the arrangements incleded im this patent are very ingunieus, 
but the plans are too voluminous for ws to attempt to 
describe them here. 

(No. 229%, 8d.) Thomas Drown, of Newgate-street, 
patents, as the agent of Charles Burleigh, of Fitchberg, 
U.S., an arrangement of air compressing machinery; which 


we certainly do not admire. According to thie plan, two 
air compressing cylinders are used side by side, their pistons 
being connected to opposite cranks on one shaft and their 
upper enils being fitted with delivery valves opening into a 
single valve chest. The cylinders are arranged over the 
crank shaft, their lower ends being open; and the inlet valres 
are Gtted to the pistons. Provishon is made for introducins 
water between the pistons and the delivery valves; but 
the water thus admitted will, from the nature of the ar- 
rangement, be discharged in an objectionsble manner each 
time the inket valves open. 

(No. 2274, 6d.) William Robert Lake, of Southampton~ 
buildings, patesta, as the agent of William Hunter Vas 
Cleve, of Ypsilanti, U.S., a form of washer for locking the 
nats of Gsh-plate belts, &e. This washer is made by 
punching a piece of metal plate with a bole of euch form, 
that projections or stods break the line of the circumference 
on opposite sides. These stud pleces are next bent up at 
right angles to the face of the washer, and in using the latter 
they are caused to enter the obloag bole in the rails at the 
points where its diameter is greatest. ‘The washer is thus 
prevented from turning, and on the nut being screwed up 
against it, the wasber is bent up against one of its sides. 
‘The ides is jous, but we think that im the hands of 
ordinary plate layers the locking action would be fomud to 
be far from secare. 

(No. 2285, ba, 6c) Thomas Ivory, of Etiabargh, patents 
a form of rotary engine, which, except perbaps in some of 
the constractive details, appears to be practically identical 
with Mr, Beales's well-known engine broaght ont many 
years ago 
(No, 2294, 164,) William Robert Lake, of Southam pton- 

buildings, patents, as the ageat of Ernest vou Jeinsen anil 
James Monrme McDonald, of San Francisco, U.S,, « some- 

what complicated’ arrangement of rallway carriage axlo~ 
| box, the leading featare of which appears to be that the oil 
| is admitted to the journal at intervals by « valve which is 
opened from time to time by the comeussions which take place 
when the vehicle ls running 

(No, 2205, Is, 4.) James Howard and Edwant Tenne, 
HousSeld, of Bedford, patent improvements is the details 
ef mowing and reaping machines, which are worthy of the 
notice of these interested in such matters, but which we 
could met describe briefly. 

(No, 2296, 1& 10d.) William Firth, of Hose-vills, 
Viewforth, Edinburgh, patents forms of ebsstle tyres for 
traction engines, &c, We could not describe these plans 
brielly. 








Tue Lamp Stanpanns or tne Toawns Exaava exT.— 
Tho ornamental lamp standards on the Thames Embankment 
aro now being bronzed by «a new process, which is of French 
origin. It was originally intended to have done them by the 
aolany process, but Mr. Vulliamy having seen some samples 
of bronzing by the French method, which involves chemical 
treatment, directed its application to the Embankment 





standards Tho work is beanz carried out by Messrs. Maso- 
field and Co, of the Manor Lom Works, Cholees, at whore 
| foundry the standards, 194 in pumber, were cast. 
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BAUSCHINGER’S INDICATOR EXPERI. 
MENTS ON LOCOMOTIVES, 
(Condinsed from page 61.) 
2 a The admission of steam into the 
a depends, of course, in the — upon 
amount of regulator opening. e have, in 
Table Il, on page 18 of the present volume, given 
the relative areas of these openings, and referrin 
to the indicator curves published on 8 5) an 
52 of our last number but one, it will be noticed 
that where the diagram was taken with the re- 
gulator cally open, the piston obtained nearly 
the full boiler pressure at the very commencement 
of the stroke, That this condition is more # ques- 
tion of lead than of anything else will be manifest 
by a glance at diagrams Nos 3 and (J, engine (A), 
taken at the 2nd and Gih notch respectively, In 
the former case—the engine runing near mid-gear 
—the lead amounts to 2.2 per cént. of the vires 
area, and, as shown by the diagram, the initinl 
cylinder pressure was JS per cent. of the prossmre 
in the ir; while in diagram No. 0, taken with a 
lead of but 1.6 per cent, of the pésion area, the 
maximum ¢ylinder preseure reached but 00 per cent. 
of the boiler pressure, notwithstanding the slower 
speed of the engine. 

An important consideration in connexion with 
the admission of steam is that the maximam cylin- 
der pressure be fully maintained antil the closing 
of the valve; in other words, that the steam line of 
the curve traced by the indicator, should, aa much 
as possible, run in a horizontal direction, To effect 
this, it is necessary to have the port fully uncovered 
early in the stroke, #0 that the steam can be rapidly 
introduced into the cylinder, Referring to dingrame 
taken from engine A at the 4th, Oth, and Sth noteh, 
we find that the steam line is kept well up to the 
boiler , aud this pressure ia nearly full 
wniateloed until the point of cut-off is reached, 
we take into consideration the small amount of lead 
obtained in these cases, we must attribute the com. 
paratively good resulta solely to the employment 
of the ‘Trick or Allen valve, the auxiliary steam 
pateage of which permits—with a smaller amount 
of angular advance of the eccentric—a very rapid 
and good introduction of steam. | 

In diagrams taken with a high rate of expansion | 
and more particularly at high speeds, the steam | 





line ly falls more or less during the period | 
of ission, indicating that the port opening is 
insufheient. Diagram No, 1,on page 52, illustrates 


a case of this kind, taken from the Ist notch of 
engine (A), while the engine was inaking 144 
revolutions per minute, Although here the initial 

ure attained nearly the boiler pressure, yet the 
quantity of steam imitted waa not euffictent to 
maintain that preseure, even for part of the stroke ; | 
in other words, the steam is enid to be wiredrawn 
or throttled. 

The form of the steam line of the indicator curve 
depends, however, not ouly upon the more or leas 
rapid opening of the steam port, but also on the 
maximum length to which the port is opened. 
Comparing the distribution diagrams on 52, of 
the two different valve gears, it will be noticed that 
the Meyer double valve motion, having less angular 
advance of the eccentric and less lap of the valve, 

s the port both more widely and quickly than 
the shifting link motion, and owing to this cireum- 
stance the initial cylinder pressure is fully main- 
tained during the period of admission, for all de- 
grees of expansion, as demonstrated by the indicator 
curves taken from engine (G). On the other hand, 
the same curves indicate a striking discrepancy be- 
tween the boiler pressure and that obtained in the 
oylinder, but in thle respect the i under notice 
can hardly furnish conclusive evidence, since they 
were in most cases not taken with the full regulator 
opening ; in this case, alao, the pre-admission docs 
not begin before the piston haa reached the end of 
ite stroke, a fact which is certainly very objection- 
able, even taking into account slow working 
speeds of engine (G), In alluding to this fault of 
construction, we may just offer the general remark 
that we by no means approve of some of the pro- 

rtions contained in ‘Tables L, IL, and IIT. (ete 
a og 1 and 18 of thia volume respectively), which 
refer to the engines experimented upon by the 
learned professor, The Meyer motion, however, 
cas be 80 proportioned as to offer the two desirable 
elements of a good admission, viz., attainment of the 
boiler pressure and the maintaining of this ure 
during the of admission; and fessor 
Bauschinger has in fact obtained aome diagrams (at 


speeds above 100 revolutions per minute) from 
engine (E) which support our statement, 

We have already seen that in the case’ of the 
shifting link motion the early pre - admission of 
live steam from the boiler and the amount of com- 
pressed steam tend to raise the cylinder prossure— 
at the very commencement of the stroke—within 
close —— of the boiler steam gauge, but with 
the ordinary slide valve this pressure can only be 
maintained at very slow spe If the engine is 
rane ap 100 revolutions per minute, the valve 
is unable to keep up the supply for any rate of ex- 

and the steam line of the indicator curve 
ins to fall directly from the maximum cylinder 
preasure to the point of cut-off. In this respect 
the curves obtains from engines A and B, fitted 
with the doubl@ admission valve, compare v 
favourably with thoge of engines C and D, having 
the ordinary slide valve; the great advantages of | 
she former valve’ being apparent oventat the slow 
apéeds at which goods trains are gene Tiki. 

That the maximum ‘steam pressure obtniseld in 
the cylinder at the commenecment of the stroke 
abould remain as constant as potable during the 
period of adsmission, is very desirable, and we éon- 
sider this property of the Meyer double valve 
motion practically of much méte importance than 
any advantages which are often asertbed to this 
mation on account of the small compression. With 
the Stephenson link motion the same aini may be 
reached—and has already been reached in many 
cases—by the employment of the Trick or Allen 
valve with the auxiliary steam passage, and we 
certainly expect to find this simple and effective | 
valve become in future more generally adopted. 

(¢) Pre-release cad retest. To provide a rapid 
egress for the steam, and in order that its pressure } 
inay be aa nearly as possiblo at a minimum, 
the work in the cylinder haa been ‘performed, it is 





{| necessary, that the exhaust port should be opened | 


before the piston reaches the end of ita stroke, 
‘The proper amount of this pre-release depends, of 
courée, upon the velocity of the piston and the 
quantity of steam to be discharged, or the degree 
of expansion, If, on the contrary, the steam be 
confined til the last instant, the back pressure, at | 
the commencement of the return stroke will be 


| with reference to the 


to 19, but its injurious effect i also manifest during 
the greater part of the return stroke, |, 

e comdition of ‘ample premature release of the 
steam can be aatiafied in two different ways, first, 
by a diminution or, eventually, by an entire nboli- 
tion of inside lap (as will be eed by onr illus- 
trations on 18, the valves of the locomotives 
of the Bavarian state railways are all furnished with 
considerable ry ey the exhaust side); second, b: 
increasing the lead of the eccentrics and the pac ty 4 
lap of the valve. Profesaor Bauschinger is of opinion, 
that, if necessary, the lntter expedient should be 
employed, as the abolition of inside lap would dimi- 
nish, at the same thme, the compression, and thus 
injure, indirectly, the pre- on of steam, By 
increasing the Cctaicte hap of the valve, on the other 


ery | hand, the amount of maximum cylinder pressure 


during the admission will be somewhat prejudiced, 
but this loes will be more than compensated by the 
positive advantage of a free release and the free- 
dom from beck preasure; moreover, the went 
loss of pressure constitutes a lesser ceonomical dis- 
advantage since the quantity of steam admitted 
into the cylinder is, of course, of a less specific 
weight than the steam at boiler . How 
far the condition of free release can be attained 
without injaring the other clements of the steam 
distribation we shall see tly by examining 
the shifting link motion ; it will then be possible to 
arrive at data, which, in connexion with our former 
observations on the pre-admission, will lead to the 
proper construction of the main valve of Meyer's 
motion. 

lf we now consider the evidence of the indicator 
diagrams obtained with the 
ehifting link, it will be nouced that, some time be- 
ford the piston bas performed ite stroke, the open- 


after ing of the exhaust port is marked by a sudden fall 


of the descending curve. This leads Professor 
Bauschinger to the belief that the amount of pre- 
release is too much; in fact, the logs of effective 
pressure behind the piston is nearly equivalent to 
the co ing yain due to the reduction of 

vesure before the piston on its return stroke, A 
striking illustration of this phenomenon is afforded 
by annexed diagram, taken in the second notch of 
engine I}, while running into a station, Here, the 





cousklerably increased, in proportion to the period 
of admission. The deficiency of pre-release pro- 
duces in the indicator curves a sharp corner 
at the end of the stroke as shown by the curves 
obtained with the Meyer motion (engine G); re- 
ferring to diagrams Noa, 17 to 10 of the series 
on pages Sl and 52 of the t volume, it | 
will be noticed, aleo, that a considerable loes of 
effective pressure is caused for the same reason aa 
clearly shown hy the area cut off from the indicator’ 
diagrams. Judging from indicator experiments on 
stationary engines, it would appear, that in that 
case, a pre-release equal to 4 of the 
cient. Referring now to Table No. I. on 
whieh records the amount and the beginning 
-release for the four Meyer valve gears, it will 
apes that its highest value, for engines EF, F, and 
G, is but 3 of the port, an amount much too small, 
icularly when the higher working speed of 
Comets: as com with stationary engines, 
ia taken into consideration. The amount of back 
preasure agninat the piston during the remainder of 
the exhaust, aleo, depends directly upon the amount 
of pre-release aud, indirectly, a the speed of 
the engine, Lf the exhaust port is not well open at 
the end of the stroke, it is evident, that the greater 
bulk of the steam must be discharged during the 
return stroke of the piston until the closing of the 
exhaust port; but as the piston attains its maxi- 
mum relocity at half stroke, the minimum back pres- 
sure above the atmospheric line must then be _— 
than it would be under the more favourable con- 
dition of premature eaeape of the steam, ‘Thus, 
defective pre-release involves not only a direct loss 
af the work done by the steam, as shown by the 
corner cut off from the indicator diagrams Nos, 17 


is suffi- 
1, 


loss of work done, by the steam, is clearly shown 
by the areas, adc, and, . Be’, —— from bo 
diagram premature release ; wring 

or sree the back pressure against the piaton 
becomes reduced to that of the a re, It 
should be borne in mind, however, that this curre 
was taken wry —— ae vies ata 
very slow with a cut-off, is a 
eed fencure the shifting link motion that the 
release increases as the link approaches mid-gear, 
and this condition is necessary if the engine be run 
at a high speed which is generally the case in that 
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position of the reversing lever; at starting, or in 
mounting a steep incline, on the contrary, a longer 


i armissi da smaller amount of - 
Lscomeadl oully ware: The influence of the 
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NORWICH SEWERAGE WORKS: BOILERS AND PLAN OF PUMPING STATION. 


CONSTRUCTED BY MR, JOSEPH CLAYTON, ENGINEER, PRESTON. * 
(For Description, see opposite Page.) 
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element of speed is also clearly shown in the indi- | back pressure becomes reduced during the remainder zs Institurton oF Civiz Exorsexax—During tho last 


cator dia . With i ng speed, the irregu-| of the exhaust. As w idered i | 
larities the descending curve of the diagram etary te Yepeecions al enliven be a | the only imcorparated sovicty of engincers in the United 


become less ap t, and the change of the expan. | rimenters, we give, in the Table on the Pre- | associates, the transfer to the clase of members of four aeeo- 





Ghan susioe apentac ~ {s much lees distinct | ae Be, sts data reapecting the pre-release | ciates, and tho admission of fire students. In the same 
But in order to appreciate the full importance of | > SmeNem Bee, ‘ir Joke Slorechel Darts afte sombera MAE eee 


re-release we aly at the same time, ascertain| Resstax Raswars.— harkoff and Kromentcha; lands and Mr. Suermondt; and of six associates, Captain G. 
ta influence upon the back-pressure line of the | Hailway has now beon 0 ned The Kntais line, owing tos Haillie, Mr. O. Dadian, Mr. T. W. Gardner, Mr. H. de In P. 
diagram, In this respect the indicator curves, taken | ¢Tat engineering difficulties attending it, and’ the unusual ag yO Ri. Ritehse, and Mx. C, Wilks. Thero are now 
from the various engines with the Stephenson link joc mir dis bridges requiring to be comstructed, will mot be porte gels heneweay sm 780 members, oes 
* . . 4 a . 
motion, furnish ample evidence to show that in the cantly been projected, chiefly of a commercial description. | Sguinst exactly 1000 on the 30th of November, 1862, so that 
samme measure 44 a freo escape for the steam is pro- | The most important of these new lines is one betworn | im lees than nine years the gross number has beeo more than 

vided for at the beginning of the return stroke, the | Yaraslayo and Kostroma vid Netochta. doubled, 
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McEVOY'S TIME FUSE. pemp is worked from the opposite end, the whole arran; longitudinal seams are double rivetted, whilo in the flues the 
Ix our reporta of field inemt being elearly shown by our two-pago illustration. longitudinal seams are welded and the transverse seams are 





fe experiments at Shoeburyness, d a 
with Shrapnel segment shell, &e, we have more then once | !0¥-lif pumpe raise the water or sewage from the pump 
had to recont the miscarriage of a round from tho failure of | Well, apd discharge it into the river through the pipes 
the time fuse. Although much attention has beem given to | delivering into the flood outlets shown on the right of oar vag, « T iron, as shown. The fittings are very complote, 
this subject, the ordinary time fuses copaving while the bigh-lif pusnps deliver in » 2M. main | and inctude all these recommended by the Manchester Steam 
havo not yet reached perfcetion, | 2¢0rly 300 yards in length, w conducts the sowage to| Users’ Association. Tho feed is admitted through # check- 
but, om the con . their use is | the conduit already referred to, a capacious sir veel being 
attended with ean: Jo uncer. | Provided, ae shown, at the point where the main loaves the 
tainty. Tho burning conposition | PU ping station. 
of these fuses is liablo to deteriorn- 
tion, and they are open to many 
other serious objections These 
considerations have led Captain C. 
A. McEvoy, of the London Ord- 
nance Works, Southwark, to invent 
the time fuses illustrated in the 
annexed engraving. The novelty 
im theee fuses consists im thetr 
being time or distanmre fuses, with 
out burning composition. Their 
action bein, i 


formed in the case of the two joints at the furnace end by 
the rings outwards, and in the other joints by using 


E 


does away with the chance 
of the boiler in the event of 
The scum cock is fixed om the op- 
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cceasioned works of some difficulty, 
to stand over # depression in the whi 
in with concrete, and the water met with 
occasioned considerable trouble. Altogether the engines at 
Norwich are very good examples of sewage pumping 
machinery aes Oe penne ene ive wes towns are 
im; arrangements 

ne : ounerage iy regarded 





they pomsees im- 
portant advantages in ro, to 
safety in handling, and pi 
of action, over time foses. 

Fig. L shows «fuse which socte 
during the @ight of the shell, b 
means of the resistance of the air 
on small vanes, a a, attached toa 
spindle, 6, amd eausing the latter 
to rotate longitudinally in the 
contre of the fuse. The spindle has 
& scale of figures on He side, and 
is escrowed for about three-fourths 
of ite length. A fring nat, ¢, har- 
ing points on ite bower face, runs 
on screw of the spindle, and 
is provented from turning with it by 
a rib, d, in the side of the fase 
which fits in a alot in the side of 
the out, The rotation of the spindle 
runs tho nut of tho serow at its 
lower end, the inertia of the nut 
couses is to fall with force on a 
thin em | — ite - the 
upper face t erew plug, f, 
Feet tioe the shell urge te 


fulminate oceansumicatin with the small 





CHAIN-CABLE TESTING AND PROPOSED 
NEW TESTING LINK* 
By B. A. Pracoce, 0.E, P.G4S., Jersey. 

Tire present writer had the honour to read a paper to the 
Mechanical Section at Bath, eres td On eerie” -_ 
Ancbor ." an abstract of which appears at p. 147 © 
the re bono at ng He there (among other 
things) the following mode of adju the weights of the 

press —" Provide a eu Songr Becca steel 
cicing with frame ‘and suale, wearty:tko'a ter’s letter 
oe, and graduate it up to 5 tons while suspended verti- 
cally, by means of actual tons of pig iron placed on the scale, 
then ca laying it down on the platform in comneabon with 
the it will become known when the press is exerting a 
force of 1, 2, 3, &e., tons tively, and the weights can 
be adjusted to correspond. Creat weights will be multiples 





being eceenteteally weighted by arm, s, and ball, 

loose in the fuse, arm and ball, by their 

to keep the spindle in one position, while the 

hs eS thus running of the nat 
exploding the shel! in the manner before described. The 
for the time or distance of the explosion of this 

is made from the twist or pitch of riding in the gun, 
which giver ome or a sumber of turns to the shell in a given 
uanber of feet. Captain McEvoy has based this oa~ 
upon the cireamstance that fuses occasionally 

their fight, ouiok 











1s is now pespened to provide new testing links, which it 
is believed will be found useful in varios ways, The follow- 
ing is a description (illustrated by a ag aml section niong 
the centre of the testing link) for a eable of whieh the me 
is one inch diameter, 7 

Lot the cable mantfacturer provide himself with a number 
of plates of rolled iron, of the same quality as the cylindrical 
bars of iron, of which the ordi links are made. Tho 
thickness of each plate is to be to the diameter of the 
bar fer which it is Pattey 3 = ye will have nie 
punched out of the plates (by means of # seam punch) o 

i H the form shown on the plan; and one new link, whom fled 

mentioned that these works included a pamping station at half round, as ebown near the letters And B on ‘he paition, 
ee ee inne will be placed longitudinally at each extremity of the esblo, 
through « lift of 160 ft. to enable it to be conducted through i ith etich It will bo connected, as shown on the siction : 
a conduit to the tract of land where it is used for irrigating Re | and a new link, after being filed as aforesaid, will be inserted 
pu When the works were in progress, tendera were longitudinally at © 15 fathoms in cath cable, so os to 
invited for the engines required at this pumping station, and firms ce paris of the cable ; and oach cabilo being about 
from the twenty-four applications ent in to the Town 105 long will require cight new links, The drawing 
Cound, the plans of Mr. Joseph Clayton, of Preston, were signifies that tho motal of cach ordinary link of that par- 
—on the recommendation of Mr. James Simpeom—ultimately ticular eablo is 1 in, in diameter, having the uswal “ stud” 
selected, the result being tho construction of the engines screen the contre of the link: 












PUMPING ENGINES AT NORWICH. 

Im November last, we published in this journal (eide page 
297 of our tenth volume) an account of the system of sewerage 
works carried owt at the city of Norwich from the plans of 
Mr, Alfred W, Morant, the borough engiseer, and we thea 


























Tho construction of the pumps and arrangement of the 
valves is ahown clearly by the enlarged section of one of the 
high lift pumpe, which we fire on the mt page. Re- 




















































whieh we illustento this week by our two-page engraving | fering to this section, it will ke seen thnt the paction and RIES ‘ 
—o illustrations om Be present and D6 sega page. bucket valves each consist of a cast-iron ring sliding as Length of New Link. Breadth of New a 
erring to, these Wustretions it will be ween that the | canteal spindio, and faced with insie-rubber, this ring iterlf | 54 4 = “ ; 
ree, machinery desigaed and erected né Mr, Clayton forming the seating for a number of ball valves, each covered Tham: Sas of holo ee Bpne her af eentes hele: 2 
of three beam engines placed side by side in the | with india-rubber, The object of these emall auxiliary | ¢ sm" a Ai : 
while the thin Tomlote = nea being coupled, | valves is to reduee the shock on the main valve at the end of Thesseter of centre hole if" seep; i a 
be “ag tre hare compe gr 3 Very coavenient 4} rach stroke, atvi thie purpose they nro foand to fulfil aatis- | ~~ 5 Total bevadth of link 4 
a pal ope a ag ee ee _ ee fectorlly, even when the engines nro working at a specd of Diameter of halo o it 
3 Soin. i - a Jats sa hy . ovr 
each working two pumps—namely, a high-lift pump for 20 revolutions per minute, oo valves have now been in Space B 4 






use about twelre months, and they are found to answer well, 

Tho engines are supplied with steaza by four boilers of the 
Lancashire type, each 27 ft. long by 7. in diameter, with 
two 2M. Gin. dues, We give on the opposite page # per- 
spective viow of cme of those boilers, while by the mde 
of it there arc shown, detached, ome of the flees, and several 
of the fittings, such as the length of perforated pipe through 
which the supply of aterm i taken off, the scum Digs sae 
its attachments, the feed pipe, darspers, &e, These boilers 
are very fine picces of work, and are identienl in their general 
construction with those made by Mr, Clartom for the Houses 
of Parliament n short time ngo. In the outer shell the 





po | tho sewage through the 160f. GA already men- 
thoned, and a low-lift pamp by which the storm waiees can 
be lifted into the river Yaro, which adjoins the pumping 
station. In the case of each engine either or both of the 
can be worked as ired, All the pumpe are of 
bucket and plunger cless, the bigh-lift pamps having 

26 im. barrels, 18 in. plungers, and 41. Din. etroke; while in 
the ease uf the low-lift pamps the diameters of the barrels 
and are 40 in. and 28 in. respectively, and the 
stroke is Sit. In cach engine the rod of the high-lift pamp 
is attached to cylinder end of the beam, while the low-litt 





Total length of link 8 


The use of the centre hole is important. A piece of orlin- 
drical bar irom, may, 6 in. long a shade lees than }} in. 
in diameter, is to be inserted into this bole, and by means of 
this bar ome of the 15 fathom lengths can be connected with 
the hydrostatic press, tho other end of the “length” being 
fastened at the opposite end of the platform, and then the 
toating atrain pang 8 applied. The remaining lengths can 


























* Paper read before the British Areoctation. 
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each be tested in turn by this methed. Proverbially “the 
| segers includes the less,” that is, if © individual length 

withstood the test, d fortiori, every individual link bas 
alo withstood it; and each of the eight new links may be 
stamped accorlingly, their large flat surfaces affording eon- 
venient places for receiving the stamp. And if e 
link were stamped on sides with 0, 1,2, 3, &e., 
it would at any time be known bow much cable had rum oat 
of the ship. 
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gular tradic could be carried on with a common traction en- 
gine, weighing 10 or 12 tons, with rigid wheels, without ox- 
cessive injury to the road, for mot only will the hard wheels 
cut and poe! the road, but their destructive action is groat! 

aguysursed by the abeolute necessity for having some kinds 

projections or teeth to take bold of the road, so as to 

vent the wheels from slipping. This has been a very serious 
objection to the use of these engines, and has raised great 
opposition to them on the part of rosd trustees and others 














































1, It might peshepe be suppoeed that the above-described | concerned im the good condition of the highways Tho 
Precautions are all that is , it would appear, how-|india-rabber tyres, while they preserve the machinery 
ever, the fact is otherwise, A cylinirical bar of South Wales from nll shocks amd consequent ages, likewise 


iros was tested by the late Mr. Telford, and ite inerease of 
length, after the test, was found to be 11.68 per cent., and 
ite diameter was reduced from Ijin. to 1}, it was torn 
asunder by 45 tows EL owt, Another cylindrical bar received 
11,47 per cont, inerense of length, and ite diameter diminished 
from Lhim. to 14, See Barlow “On ye of Materials,” 


the road from all injury ; and it ia stated by these who have 
wal the action of regular traffic by means of road 
stonusers that india-rubber tyres actually improve the roads, 
Mr. John F. White, an extensive miller in Aberdeen, who 
has bees using a road steamer for the last two years, saya; 
“I think there can be no doabt that « road seamer im- 


1887, p. 266 et eq. It would appear, therefore, that if a a well-made road, I can prove this comclusively. 
cable Prcemes iegtbeond by pre to an amount exeneding Tadeo, Lhave never heard this doubted is thie quarter hy 
of ite origin 


8 perce! its dinmeter, and con- 
sequently ite —*, will have been teo much reduced, and 
it gught to be lemned, 

2. Links have beem found to be cracked after mantag ap- 


“length,” after being tested, shoeld be lifted upos a 
bench well lighted, and of the height of « table; then 
every link should be examined carefully with a magnifyieg 
glass, and next the “ length” shoald be turned over, and the 
other wide of it be examined, If any link is foand to be 
erncked, the "length" ought tobe rejerted. : 
Ordinary pradence appears these two pre- 
enutions ought to be ™ 


SSS 
ON ROAD STEAMERS.* 
a Hy RB. W. Taomsox. ; 
Ture question of traction engines er steam locomotives to 
work on common roads isa very old one, being of much more 


ora 
the roadea” “In consequeseo of the absence of hard 
shocks and blows, the engines mounted on india-rubber tyres 
can travel at a very much higher speed than machines 
teounted on rigid tyres. For short experimental trips a 
speed at the rate of from 15 to 20 miles an hour has been 
accomplished, and continwous journeys at the rate of 10 miles 
an hour offer ne difficulty whatever. The amount of adhe. 
sion obtained by the ute of inedia-rubber tyres is very muck 
greater than in the case of rigul wheela. In the latter case, 
the amount of adhesion is extremely various. On ansooth 
paved streets so little as to be practically valocless, On 
sandy reads also it is too little to be of any use; and om 
maddy roads it is even reduced to a very Jow point. When- 
ever a traction engine with rigid wheels has to travel over 


ancient date than rnilways. The attempt tocomstruct a steam | any of pe surfaces “A is pbtiged Pg -_ _ with 
ine to ren trond i 1) moet dificult | various appliances in 0 eha| of spade, claws, or 
po ned t mechanieal 4 - 72 : lea, which are all meee or hen weapons of destree- 


terprise that mechanical engineering baa ever attempted. | padd 
It is the distinctive caumene ot pi tuechasiers meh 
requires to work ender almost uniform conditions, as under 
these slone can the precision of repetition be attained ; and 
it is altogether wonting im the faculty of adapting itself to 
circusnstances, Even in ovesn steamers, which at frst sight 
be appear an exception to the rule, the machinery always 
performs the same definite functions, The path over which 
the vessel travels la always a yielding ome, and whaterer 
Vicissitedes the hull may be exposed to from tho state of 
the sea, the engines themselves are so protected 
they remain unaffected by these, and continues their 
own unchanging tork, ow in constrecting traction 
engines, engineers bad to meet reqsirements of a ve 
different nature. They hed to produce an engine which 
should work with perfect accuracy and at the same time have 
the faculty of adapting itself to the most varying circum- 
stanocer, It would now have to run over a hard, now over 
aeott road; over wet, dry, and alippery roads It would 
have to climb hills and descend them, to pick its way over 
obstacles, to endure severe shocks, and to teke n firm hold of 
all kinds of earfaces, Alter trying for a while, the engincers 
found it mere vg eae _ e Gt auch different 
comditions ¢! thought ¢ wo if tl coald 
not bring the cuiiidens to fit the set Pa Br 
warface, and as little change as posrible in level — 
5 


tion to Che rad. Indis-rubber tyres, on the con 
tein a elegularly uniform degree of hold _ 
whatever may be the nature of the surface, Tbe only kinds 
of soi on whieh the indin-rabber tyres canmot work are 
ground so soft as to flow away from under the wheel or wet 
clay, which bas a tendency to ball upon the wheels, and a0 
impede the action of the india-rubber. In these exoeptionnl 
cases, spuds or paddies, such as are used on ordinary trac: 
ting engines, tray Likewise be temporarily Gsed to the wheels 
that | of the road steamer; but it is very undesirable to allow any 
kind of engine to work upon land in this condition, as the 
injury caused by the passage of the wheels is eo great as to 
be much in excess of the value of any work done. In 
work on » farm, which should always be carried 
ground isdry aed in # suitable condition, the 
road steamer requires mone of these appliances; but it is 
well to provide it with them for any special emergency for 
agricultural work, aa it never requires anything of the kind 
for road traetion work. It may bere be mentioned that 
when the road steamer was firet applied to farm work, it 
camo out very clearly that a great desl of the steamers 
efficiency depend spon the tion of the lightness 
of the engine to the thickness, breadth, and diameter of the 
india-rubber tyrea [twas found that an engine weighing 
nearly 7 toes, mounted on tyres 9 in. wide, evuld not move 
itself over a damp, heavy elay Geld; whilst anemgine weigh- 
ing 6} toms, but mounted an tyres 12 in. wide, was not only 
to travel iteelf with caso over this field, but was also 
able to hawl the engine with narrow tyres and a 3-furrow 
plough, which was attached to the marrow-tyred engine in 
werk a way that it coald sot be eeniy remaeed, ing, 
then, that the extra breadth of tyre cnabled tho ome engine 
sot only to move itself, but to pull the other engine bebind 
it, and to gh three furrows on this heavy land, it was 
than | determined that all steamers built for farm purposes abould 
be mounted om tyres of much grester width than those in- 
tended for road work; anil the tyresof all the farm steamers 


road, 


provements ; 
res to their elaboration that now, afer two 


noxt trial consisted in the eume engines going orer 
the same course with loadsa. On thin occasion it had rained 
continuously for Ler Taye hour, and the wet loam was so 
that it would offer @ hold to no kind of wheel, The 
traction engines all appeared armed with great spikes and 
priiles, whieh they so frequent! » but the road 
steamers were not provided with ouch appliances. The road 
steamer Sutherland, which waa to compete im this trial, 
though entered as a farm steamer, lacked the distinctive 
qualitication of Mr, Themson’s farm steamers, is tyres being 
caly 12in, broad instead of 1Rin. Mororer, the engines 
which Mr. Thomson mounts on these tyres weigh jt 
7 tona, while the Sutherland's weight was 1!) tons d@ewt. It 
was dreidedt that the engines should draw lots as to which 
should go first, and the right ef precedence fell to a traction 
engine with large spuds, It was further ruled that the sue 
eceding engines must follow exactly in the track of thelr 
decessors. The road steamer Sutherland drew No, 2. 
traction engino with ite big spuds clawed its way round the 
course, alipping occasionally, and then with its grent spikes 
When it had completed its round, the 


dep 

extent obliterntes the lsequalities of the road, i 
a matter almost of indittcenee whether the at ty warp 
soft. Not only dees this india-rubber carpet or cushiots com: 
pletely prevent all hard shocks to the machinery—shocks 
whieh, parsing over pert stroete, are quite destructive to 

4 ° ieete—bat it further saves the road feta 
nding action of the iron wheels, which are so terribly 
they travel, No rie 


digging bar he 
tam 3 steamer Sutherland bad to follow im ta coarer, and | and 
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t holes dug by the spudded engine 
it had it difficuléy, owing to the wet palwi 
ot the sail is get thing theee : Lard = 
the state of things was rendered even worse by a thunder. 
storm which converted the grownd into a swamp, it had to 
throw of its load, and only with great difficulty, and after 
several hours ed im completing ite round. This, as 
will be eeon, was not a trial between rigid wheels and clastic 
tyres, but wae a trial between wheels armed with epuds and 
paddlos and wheels with no spuds. No rigid wheel without 
such applisnees could have travelled 100 yards over this 
posal and had it bees thought right lo use speds, the 
road steamer would have derived far mory advantage from 
them than the rigid wheekd engine, and could have gono 
round with greaterease, But the test was & purely artificial! 
ane, for any one witmeexing the havor which these spuds had 
rade with the land would at once perceive that no former 
would ever dream of sending an engine wpon his lend in that 
stato for an ctical work. A very marked illustration uf 
the valuo e very bread india-rubber tyres for engines 
required to work om soft land is the fact, that while the read 
steamer Sutherland with such great difficulty moved itself 
over the course, in a neighbourng county, on land im pre. 
cisely the same condition, and daring heavy rain another 
road steamer, with tyres 18 in. broad, in the presence of « 
ierge qompeny, was ploughing, by direct traction, Si acres * 


in 55 Fe 
Tho third trial consisted in a a of sll the engines 
from Wolverhampton to Stafford, with loads proportionate 
to their nominal wer. The distance was 16 miles, 
and the road steasser Sutherland beat oll the other engines 
by 45 minutes 

The fourth trial consisted in a rigid wheeled traction en- 
gine and s road steamer having to travel over a measured 
course with maximum loads. ‘Tho 8 bore power road 
steamer Sutherland took 56 toms over this course in 
10 minutes, and with perfect ease. The 10-boree power 
rigid-wheeled traction engine took 58 tons over the same 
courte in 30 minutes, with considerable slipping and dig. 
eelty, showing Ghat tho road steamer would doas much work 
in 2 ours as the rigid wheeled engine would do in 10 hours. 
After thie a very interesting caperiment was made. The 
4S horse power road steamer Sutherland, whirk, with its 
elastio tyres, bad taken 50 tons over the course, had its 
wheels remored, and rigid wheels eabstituted, and with 
these it was found that Ht could only take 25 tons over the 
on course, giving a difference of 19 tons in favour of the 
india-rubber. 
‘The trials at Wolverhampton wero all of an experimental 
nature, and can hardly be looked upon as so conclusive or 
interesting as some account of what the engines have done 
in actual work. An engine which, Me mn last, bad 
Tun some 5000 miles, was pureba: hand by tho 
War Office, and eet to work partly at Woolwieh and partly 
at the camp, at Aldershot. In reply to some inquiries 
which the isventor has jo concerning the behaviour of 
this engine, he has received the following information ; 

Question. Total distance Answer. 2800 miles ap- 


when it came to the 


Tun since owas firet sont proximately, 
to Woolwich, including expe- 
timental driving and training 
of drivers 

Q. Consamptionoffarland A. LS61b. of fuel, 11 gals. 
water per mile per tom of of water per ton per mile, 
gross of train, that is, fuel consisting of 1 Ib. of coal 
inelading engine, wagons,and to $1b, of coke. 
their loads F 

> Ueaal running epeeds A. With load of 17 tons in 
on level roads? excess of weight of engine, 


& miles per hour. With load 
of 7 tons in excess of weight 


of engine, § miles per bour, 
Q. Do any leaks ceeur, A. No. 
; ly at the tops of 

tu! 

Q, Or the neck of the pot ? AL Na. 

Q. If eo, what remecdios are A. None required. 
applied? 

rh Does any deposit form A. Noa 


A, Yes; they are swept 


the tubes, and do they re- every week when in constant 


wire to be swept out? work. 
"; Do any of the tubes = A. No, 
barn out? 
Q. Have any been re- A. No. 
week 2 
Q. How many miles willa A. Not known; but the 
act of shoes ren with ordinary existing shoes qo been in 
repair? use ever sinoe 2 
_ came to Woolwich ; ane 


The following extract, from a letter from Mr, Williamson, 
Now York, may also be found worthy of attention: 
“IT cannot Iet this mail close without telling you of the 
t sucecss with my new plough, which wo have hai since 
fist wrote, We ploas last week, amd after anly a few 
hours’ practice with the new gang plough, we drew it with 
perfect ease through « grass field, ploughing 8 ft. 2in. wide, 
and fin. deep. I think it would have brought health back 
to you could you heve seen tl seven id furrows 
rol like seren green waves from tho plough, amd the 
steamer never slipping an inch, and not the beast distressed, 
holding the water ‘half ghas,’ and net varying from 120 Jb, 
pressure from one end of the fiell to the other. Then when 
arrived at the end of the furrow the Greman hops spon the 
slough, works the raising gear, and by the time the driver 
oa takes his near whoel out of goar and turned hia steerin, 
wheel, the seven ploughs are in the air elear of the ground, 
the whole thing swings orcumd with the engine as 


them ; and, by-and-bye, when . 


August 11, 1871.) 
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imply as a ¢wo-whoeled cart. Tho ploughs are dropped as 
_— yasnend be the fireman reeames hie footplate, and 
the steamer goes humming across the fleld os straight as an 
arrow. The ploughs themselves are made of cast stool, hand 
tempered, and polished like m razor, They cansot be 
ecratched with a file, They took the prison at the Paris 
Exhibition of 1487," 

Mr. White, ef Aberteen, writing an the fed inst, says: 
“From 19th September, 1470, to #0th July, 1871, my road 
Meamer, with grey rubber tyres, has travelled a distance of 
5080 miles, dragging gross weight of 15,800 tons, consuming 
about 12 tons of coals during 24 deys at work betwoen 
dates above mentioned.” Dering this period the wages 
amcusted to 1211; goale, TO; packing amd amall stores, 
GW. Se fid.; oil and tallow, 16/. 

Mr, Woolsey, writing on 25th May last, states “thet hie 
road steamer of 8 horse power pominal does the work of 14 
borsce; that the saving is very great is a matter about 
which there cum be no dispute." 


THE CORLISS ENGINE, 
Particularly with reference te ita eronamy of steam, ond its 
qriveme regelarity of apeed, corm with great neriation of 
nent 
By Ronger Pocesss, Kirkealdy. 

Tur peculiar snpchanical conatrwction of the Corlies engine 
is dlesigned to effort, as nearly on possible, a perfect use of 
steam while entering, passing through, asd leaving the ey~ 
finder of an engine. 

The sagacity of James Watt looked fcrward to the attain- 
ment of all the objects which are now secured by the use of 
Coqlisa valees and gear; but inereesed piston epeed, the use 
of higher steam presaure, and the troduction of a superior 
class of workmanship, have contributed to the realieatoon of 
reaulta which only require to by known in order to be appro- 
einted. 

This engine takes its nazoe from Mr. Corliss, am American 
engineer, who about twenty-five years ago designed the foa- 
tures af constrection erebodied in its valves and ralve gear, 
anil carried on Ube mnanufaciare of the engine, at Providence, 
Khede Island, toe berge extent, and with great eecoees, 

It is now eight years since the Corliss engine was intro 
duced into this country; the appreciation of its merite has 
been rapid, od it has bees adopted iy many loading mill- 
eveners anel necre of steam power in all parte of the United 
Kingdors, A variety of im ments bave been made 
upon the American type of the esgine; thess, however, re 
late more to the method of actuating the valves thas to the 
construction and movements of the valves ¢ vom. 

The two maim objects proposed to be attained by this 
engine are, 1, to periorm a certain amount of work, with the 
least prosibie consumption of steam ; and, 2, to perform this 
work with the utmost regularity, deriating to the smallest 
poustble extent from the pre-detertained standard of pent. 

To a great extent, the attainment of the latter reealt flows 
from the former, Tho reason why an engine at ang time 
excecds ita epeed, is because more steam is admitted to the 
cylinder, ama consumed, than is required to overcome the 
load at the moment; and whee the engine falls below speed, 
it bs because sulticlent steam is not aduutted to orerceme the 
resistance, 

Hence tho necessity for om arrangement to eut off the 
steam from exerting pressure on the piston, by a methed at 
ones variable ard sutomatio, while nt the same time the 
team pressure ia not reduced by wire drawing, When o 
throttle valve ie used to’ govern” the engine, ita office is to 
euntract the inlet passage and wire, draw the steam, reduc- 
in i aud seriously impairing its effet. 

6 Corliss engino has no throttle valve. The cylinder 
has four valves, two being to admit, and two to exbaust the 
tleam, There act practically in the same way as lide 
valrvs, only that tnatead of belong fet, the face of each ise 
segment of a circle, vlbrating on a centre) spindle of axis, 
within a tered eslindrical seat. These four valves are 
mored independently of ceeh other by rods from a vibratin 
diee or “ wrast plate,” eo ramed from the similar ection o 
the bumean wrist, This wrist plate bees pin &tted inte it, 
which ia setuated hy an ordinary veventric nad rod. 

The mechaniam whock opens each steam valve le thrown 
out ef gray during every stroke of the englee; when this 
diseonpexion takes place the valve is instantencously closed 
by a spring, which is cushioned by « small piston closiag on 
ecmpre air, The instant at which the steam: valves are 
thrown ontof gear, and the etcam, thus cwt off, depends on 
the position of the tulle af the goverser at the moment 
Taking the case of a6 engine such es that repreatated by the 
diagram before us, which has o 4 ft. stroke, making 60 rovo- 
lutions per minute, there is provision to adapt the steam 

"supply to LU) variations of lomd im cach minute. This 
provision is wholly autosnatic, ia ellected without any throtile 
valve, or separate expenskm valee, and i ablegetber inde- 
pendest of the regulation of control of the eagineman. 

The exhaust valves, om the other haxa, open invariably to 
— full extent, unadiected by the variations of the steam 
valres. 

The moteent tho eteam ports open the ralees are in oquili- 
brium, they are thus extremely easy to work by hand, require 
very light gearing to actuate them, and consume ecarcely 
any power. The steam ports ore as short as it is poeable for 
them to be; the whole area comprised in the steam passages 
and clearance for piston taken together, owly amounting to 
ateut 24 per cent. of the cuntents of the cylinder. There ie 
grimt fagiity of acevee to the valree for esatnination and 
adjustment. 

Exception kas been taken to the details of the Corliss valre 
gear, on account ofa supposed liability to derangement. The 
experizece of mill-owners and ethers who have bed these 
engines copatantly at work fur a series of years, controverts 
this suppesation. With the use of the 1 materials and 
accurate workmaaship to produce dhe work, asd with intelli- 





® Taper rend before Section G of the British Aseociation. 
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ee one its management, it is easy to maintain the 
lies gear im good order. 

The large oumber of theae engines now at werk in thie 
country, and the increasing demand for theas, both for home 
use aod for the colomins, ie a sure indication of their practical 
euce ces. 

The indicator diagrams before ue are taken from engines 
working woder very different conditions. 

The first pair are from the cylinder of a condensing engine 
24in. diameter and 4 ft. stroke. Average boiler prosure, 
Fh h.; average initial steamer re in eylinder 244 Ib. ; 
catting eff at ome-mventh, expanding through six~ 
aeventhe of the stroke; average moan pressure throughout 
tha stroke, 17 Jb, per square inch, This engine is driving a 
tloe starch mill, where thero is little veratin, auddenty at 
least, in the load, 

Tke pair of diagrams on the second line are from a non- 
condensing engine, 20 in, cylinder, and 4 ft. stroke; average 
initial atenm preeeure in cylinder 35 Ib, This engine drives 
raw mill at Gracten Harbour, and ia aererely tested by 
tieslantiy varying straine. ‘The indication to the left was 
taken when the only machinery driven by the engine waa a 
24 in. vertical aw containing 15 saws, cutting ® pane 
log 20 iz. square ieto boards, It then indicated 15.0 horw 

wer, 

Tho diagram to the right wos taken from the eame engine 
when driving the Largy sew-frame with 30 saws, cutting 
# log 2 ft. @ ln. equare, also the 24 in- saw-frame, wit ib 
savein a Din. log; amd ales « large circular eaw, srosl 
ditto, and dusring machine, indicating with thee 121 borer 
ower, 

PoThe one diagram shows the engine cutting off at about 
one-twentieth of the strcke, and the other at fully dre 
twenticths; this edjustment being entirely carried out by 
the automatic ection of the valves. 

The two diagrams on the lowest line are from a non-com- 
donsing cylinder, 35 in. dliasacter, 0 it. tin. stroke, working 
by bell-cranks two sets of 16 in. pumpe, with other sneller 
ones, ina pit 4h) fk. down. 


speed the + a is, the engine makes four revelu- 
tions for ome of the pumping wheel Taking dingrame 
from the engine at various peinte at the rewolutiog of the 
pumping wheel, the reearkelle result is found that ia the 
course of ten eeconmdas it varios between the extremes of 
exerting eleven, and one hundred and thirty-seven indicated 
horse eT. 

It is found ia 
Halbenth Collie 
or anything seddenly 
difference in the # 


ion with this engine, which is at the. 
, im Fide, that the bevaking of @ epear rod, 


of the eagine, and thus may often | 
prevent a breakdown. } 

A subsidiary advantage of the Corlies cylinder when used | 
in » horizontal ongine is, that the long exhaast ports in the ' 
lower side of the cylinder effectually drain cf any water, | 
and nimost of entirely obviate danger of accidents from that | 
cause. 


FUREIGN AND COLONIAL NOTES. 

Americas Reiley Ametgamation.—The Perneylranis 
Raiirced Company sow conteola absolutely S14 miles of 
line, the cost of which was 247,070.08? dots. the earnings 
for the pest year having been 50,034,004 dols, The same} 
ecnpany hes an indircet control over a large additions! 
extent of line. Its revenues, it will bo seen, are alenost equal 
to thode of an empire. 


The St. Lawrence,—A_ party of American enginecra have 
been engaged in eurreying # pection of the St. Lawrence, 
They commeposd work gear the boundary line at or near 
the Williamsburg cansl, eed intend surveying down to the 
Lachine Rapids. The particuler object of the survoy has 
not teanspized, but it is supposed to bave some connexion 
with the right to a free navigation of the river conceded to 


4 Monster Ci\loogo Hotel.—Tho Pacific Hotel, Chicago, 
which is in conree of erection and be expected to be open next 
spring, covers ap_ares of nearly nn acre anda half. ts dimen. 





The pumping shafts are reduced to ove-fourth of the | 
ol 


¢ Wrong with a bocket makes no | 


: im Neweastle turned oat for the nine hours’ movement. 


A Turkieh Mishop—An awkward nocident defel «fine 
beeomotive which arrived zeuecitie from England for the 
Roumelias Railway Company. Through iassmanagement 
in transferring it from the ship to the malona, it was allowed 
to fall 20 fathous deep to the bottora of the Boephorus, 
opposite the arsenal, wbere it now lies. 


Consdian Public Works risnent,— Mr, Bailarge, C.E., 
son-in-law of Chief Justice Duval, has been appointed ns~ 
sistant chief engineer of the Conadinn Public Works Do« 
periment, im the room of Mr. Rubidge, eaperintendent. 


Street Railways in Neve Yori.—Tho Third-avesuse horse 
taileny in New York 9 § wiles long. and the average time 
occupied in a top ie 80 minutes. The first care were ran 
October 10, 185, aed the munmber of passengers carried on 
that dey wes 220, The company now eanpteye 800 men 
end 1800 horses, asd it has 300 passenger cara running. 
The depot is an extensive brick structuru, to which another 
storey is about to be aided at a cnet of 200,000 dollers. ihe 
daily earnings of the line range from 3500) to 5000 dollars. 


Growth of Philadelphia.--Tha infuence of city passengor 
railwuye = mp the growth of Philadelphia has puckelty never 
been #0 fully exemplified ne it bas bren this year, Localities 
in the north-weelers part of the city which were recently 
eonaidered almost inaccessible, are—now that the Master- 
street and Columbia Aveaue branch of dhe Union J‘asmnger 
Railway is Gnished—being covered with dwellings and stores. 


Servian a hare been proceeding 
for some time at Brlyrade between the Servian Government 
and Mr. Ralph Earle, on the part of Haron Hirsch, with 

jteference to the construction of a lise of railway throagh 
Serria and its junction es the Turco-Serrian frontier with 
the projected network of Roumclion railwe: Mr, Earle 
mainte thet the Ottoman lines shall eventanlly be brought 
to the point om the border near Ulech, deearat by the Serves 

| Mgency, provided the latter will grant a concessivn for the 
> orastruction of the intenced Servian line to the Houmelian 

: Railway Company, which Mr. Earle representa. 

Vera Cres and Mexico Roilwoy This line, according to 

& recent report of the engineers, is completed for # distance 

af 186 miles, leuring 11! miles still to be opens!, The chief 

chitecle te the completion of the lino bes bees the great 

Mothiac ravine, a nataral Sasure of forzaidable dimensions, 

Sw ht. long and S70 ft. deep. At first it was to 

eross this ravine by @ viaduct, but the line ‘will how ren 

aleng the cliff of the ravine for some distance, until it reaches 

a om sin the Geeure can bo bridged by a comparatively 

Eorety wora. 


American Citiea.—lt appears that there are now 134 citses 
in the United States with « population of upwards of 10,000 
each. Massschusetis has eleven of these cities ; Main, four; 
Connecticut, five; New Hampshire, threo; Khode Leland, 
one; Vermont, one; Now Yi eighteen, de. Washington 
is the twelfth city of the Union. There are 25 American 
cities numbering over 60X00) inhabitants each. 








NORTHERN COUNTIES. 
Mrppessonovan, Wednesday. 

The Cleveland Irom Market.—Yosterday thero was « fair 
attendance on "Change at Middlesbrough. Business was 
brisk owing to the setrrity in the shipments, As much as 
Sls. per tom wae paid for No. 3, and the other qualities were 
sold at proportionate prices, There are mow 147 blast fur- 
nacea in the North of England, and of this number 121 are 
in blast. All the makers are heavily sold forward, and orders 
are continually coming to hand. 


The Nine Howra’ Movewent—Up to the present the 
there la no ledication of the strike comlag to an end for 
several werks yet. It is now oer tem works mnce the a 

a 
fortunately the masters did mot meet them to disrwss the 
question, and stage Ww third parties to bring about a com- 
ne regpally failed. Withio Ube last few days the masters 

ave offered the men the hours worked on the Clyde This 
has been refased, and the men wem as determined as over 





nome freon cast to wost will be 225 ft, and from nneth to 
south 180 f., while its height will be 164. The cest of the 
building will be about #00400 dels, The hotel is built of 
the Amherst (Ohio) samdetune, ned already its great facades 
present a very striking effect. 


Crenstadt.—A echeme fur the establishment of a com- 
mercial port at Cronefadt is ener more on the tapas, Various 
plans have been brought forward by different projectors, in- 
cluding the eutting of « cana) through the shallows between 
Cronatedt end the mouth of the Nera, and the carrying a 
raiiway across the gulf trom the northern side, 


St, Lewreace and Champlain Cenal.—A propracd canal 
to connect the St. Lawrence ot Caughoawnga with Lake 
Champlain has beem attracting » good deal of atteation 
recently. A charter granted to the projectors by the Go- 
yernment of the Domenien of Canada will lapse by June, 
1872, if a rommeeecment has ect been made with the works, 
The canal, if executed, will be from 24 to 32 mikes in length, 
with only 25 ft, lockage. 


The Terkish Murye—The Sullan of Turkey intends to 
devote his second som, Mebeanet Djemal Eddin Kaouli, to the 
navel ewinn. The young prince, who hos just catered 
open his tenth wear, receives Instruction in mavigntinn, &¢., 
thrve tines per week Crem the Minister of Marine in a Little 
study speclaily Cited up for hime at the new Admiralty 
buildings, ot Kassie Pasha. Turkey would, mo dowbt, ro- 
joice in some great admiral. 

The Parks of Nee York.—The pablie parks of New York 
city, including squares and places, ate Lwenty-three in 
number, vith an aggregate aren of 10074 serves. The 
Central Park bas om aren of HO2 acres, of which 434 acres are 
covered with water, The total cost of the Ceatrnl Park to 
January 1, 1871, amounted to 11,164,419 dollars, 


they were to remain on strike until they obtain all th 
asked for at Whitauntide Te is enid that the masters inten 
importing forage workmen, but it is generally beliored that 
this will be found to be haprectleable. To fll the placw of 
about 10,000 mon is no easy task, The emytneesiug trade of 
Newcastle has been seriously hart by the strike. There are 
evmparatirely few workmen left in the town. A great many 
good ender which, ander ordinary circumstances woukl have 

en given to Newcastle firms, have been sent to other parts 
of the country. When the strike isended it will be # eon- 
siderable time before the masters will succeod in obtaiuleg 
goed workinen. 


The Wages of the Iromrorters,—La reference ta the recent 
decudon of Me. Hughes, M.P., ing tha wages of the 
iroaworkers of the North of England, it will be remembered 
that the men, through their secretary, Mr. Kane, reisod 
several objections. A better in reply has been received from 
Mr. Hughes. ‘That geetleman mys bee will be glad to enter 
into any explasations when he cance down to the porth, and, 
in the meragtioe, the protest will have hia most earefal con 
sideration. He adds that be will instruct Mr. Waterhouse 
the accountant, to verify the figures of the returns submiteed 
to him on the part of the masters, and abso to imguire as to 
the payment in respect of extras. Le comeludes his letter ne 
follows: “1 am sorry but net surprised at the dissatiafection 
which my award bas given; bat | believe thet wheo 1 ada 
able to sec the men 1 shall te alle te ahow them that it is 
a fair ene upon the materials before mo. [ftbey would prefer 
another attutrater prny let them have no scruple in a 
weding me, and | Believe that Professor Fawcett would be 
inclined to act if the Board were to ask him to dose, | evust 
have some weeks" reat, and I manot make any poative oe 
oT at preeent. Whee the returca have verified 

will mame a Cimne,” 
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LOCKING APPARATUS FOR FACING POINTS. 


CONSTRUCTED BY MESSRS. SAXBY AND FARMER, ENGINEERS, LONDON, 


SECTION ON LINEA,.8. 
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THE RILYSIMETER.* 
dn Tustrument for indicating the velocity of Flowing Lignide, 
and Jor meamring the speed ef Skips through the Water. 
By A, B, Peeveten, BOS 
Tue principle om which thie instrument is constructed 
reeembles that of the anemometer, recently Lrought isto 
notion by Mr. Fletcher, by which be is ablo to measure the 
speed of bet alr, tame, and smoke, contaminated with dust 
oT corrosive vapours, ns met with 
in furnace flues and 
chimmeye Beth in the anemo- 
tevterand is the rhysimeter, the 
impact faree of the current, and 





parallel with itself, aro measured 
and made to become indicators of 
the force and velocity of the stream. 
The apperates is tery simple. A 
compound tube with two oritices 
at the bettom, one of which fhees 
the source of the current, while the 
other faces the opposite direction, 
is held in_ the stream, and com- 
municates by tubes with the indi- 
cator where the pressure is measured 
by columns of ethor, water, or mer- 
eury, according to the circum: 
stances of the case. When used to 
measure the velocity of a brook or 
stream of water, the apeed at 


surfaceean be separately estimated. 
For taking ~ speed of — in 

ipes it isomly nm that there 
g ald be wultable cocks sorewed 
into the pipes at the required 
places, through these the “ speed- 
tube” of the rhysimeter passes 
without allowing any escape of 
walter, whatever may be the pres 


speed of abi Here 
nf pais 

i {the ship, and pro a 
fom Spibeo into the water outside, 
be in the 
in 


Sa 
mereury - 
cates continually the epeed of the 
ship. The full lect of the velo 
ity is imparted to morrury, 
: at ton be friction or other- 
indication must 
correct. The 
ing. how by n dial the 
rogistering, i by a din 

oles of knote the sSip has 
ran since she left port, and mark- 


ST TEE? 
seFei 





‘The paper was illustrated by by 
showing the velocities in knota per hour, or in feet per 
tmereury,  Heveral handouts specimens of dionet forma of 

. vi some H ora 
the rbysaneter were a 


WORKING TORPEDOES, 


Description of an Apparatus for Working Tor pedoes.t 
By Putisr Braman. 

Tae exigencies of modern warfare requiring the greatest 
amount of damage to be done in the shortest amount of time, 
by naval wealite being the a defence of England, 

uestion o| torpedows engaged attention. 
Thos dntentiee = yaar pede Tyres 2 bodies of ex- 


be exploded by boone to the observer. A eirele 


. « 

crew might a vessel by one of its 

the “ip ead amtacking ry pats | of nitro-glycerine by means 

* Abstract of paper read before the British Association. 
Paper read betore Section G of the British Association. 


torpedo 
arrangesnent, by which the progressive ity of the torpedo 
factory | is obtained, a ae vse ae Breach plat, whereby te 
torpedo eam be introduced when the first is expe . 


also ita tendoney to induce a current 7 


any depth or at any portion of ite | -— 
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ef pneumatic preseare, and exploding it by electricity. 
Aocther propoesl ie thas two vencole should tow one of these 
machines across the bows of the enemy and then explode it. 
Another proposition is that the torpedo should be stuck st 
the end of a bowsprit and rum against the enemy. 
eel 7 pees eae ee ee eae 
a rt ‘f the a eg of compremmed ale, R.4 
t win will perceive apparates consists of s 
obamber into’ which ait can bored enst- 


be 
irom tabe through whieh the 





The 
—— itself consists of an explosion chamber at the pointed 
. with « fuse, a shaft of wood of any con- 
Yenient lengts, and « corrugated cap of suificiont weight to 
make the whole nearly float horizontally. By means of 
comprresion pumps driven from the mechi i 
the ship, I to compress sir into compression 
chamber to 500 Ib. to the square inch. When the apparatus 
is within striking distance of the object attacked, by turning 





the lever of « four-wn: 
the piston in the sual! cylinder, which will rise, and with it 


cock the air will find its way under 
draw the brass valve opening a of the shape shown in 
black. The first opentng of this valve will allow but little 
air to escape (to overcome the vis inertie and friction of the 
torpedo and the column of water in front of it), them the 
eperture rapidly increasing in ares as the valve rises, a 
steadily progressive velocity will be imparted to the torpedo 
of suffickent energy to carry it in a straight line far beyond 
the ship. By the reaction of the force mving the torpedo 
forward, the ship will have its speed considerably diminished 


if mot entirely . With sunk torpedoes two boats 
sieht we 0 pe Paap Sag deeds 

The diring wy ion woald be impracti in any but 
still water. drawing across the bows would cigees 


of 1 ft, Gin. shows, would certainly act like a buffer, asd 
considerably retard the motion of the ship. 


Tar ©; Taarxixa 
school at South has now closed for the suzamer 


hase 

8 

Ha 
bes 

a 

3E 

$F 

4 
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Be 
| 
i 
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to pasa, or to have passed am examination in 
drawing. 


easuring 
P. | Water,” “ Read Steamers,” The Gange of 
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THE BRITISH ASSOCIATION. 
FPoery-Fiest Merrina. 


Eonrmvrcn, Wednesday. 

Tur business of the forty-Gret annual meeting of the 
British Association for the Advascement of Science is now 
at an end, so far na the meetings of the Sections and the 
reading andl discussion of papers are concerned. 

Rarely, if ever, has the British Association President 
been more efficiently supported dering the daily sittings 
than bas Sir William 7 nena by his brother 

hysicists this year, and anlike many of his a 
{a office, the Pranident has net wouieed hia labours to the 
preparation and delivery of the inaugural address, and 
presiding at the evening lectures and comenittion meetings ; 
he bas, im addithon, takem part in the proceedings of 
several of the Sections, both by means of communications 
and otherwise, 

On Thursday the 3rd inst., the work of the Sections 
began fin earnest, Section G, mechanical science, the 
work om the programme was overtaken soon after ome 
o'clock, The opening addrow of Professor Jenkin gave 
a great deal of satisfaction, especially that portion of it 
which treated of the edwcational wants of persons destined 
for the engineering professions It was characterised as 
one of the mont admirable addresses ever delivered to the 
Mechanical Section, Following that address there were 
papers on, “A proposed Automatic Gauge for the Dis- 
charge over Waste Weira,” by Mr. Thomas Stevenson, CE, 
F.R.S.E.; “A New Form of Salmon Ladder for Reservoirs 
ef Varying Level,” by Mr, Alexander Leslie, C.E.; “On 
Designing Painted Roofs,” by Mr. Thomas Gillott; “On 
Chain Cable Testing, and a New Form of Link,” by Mr. R. 
A. Peacock; and “On a New System of Warming and 
Ventilation,” by Mr. J. D. Morrison. 

On Tharalay evening, Professor Abel, of the Chemical 
Department, Weolwich Arsenal, gave his lectare om ex~- 

ive agente ie the music hall, to a crowded asdienee, 
he lecture was fally illustrated by experiments, dia- 
grams, apparatus, &c, aed was a very full asd isterest- 
lng réswmé of the recent kmowledge regarding all known 
explosive materials, both new and old, The only fault 
of the lecture was that it waa too long for such per- 
sons as only affect science. It lasted for nearly two and « 
half hours, On the following day there were papers on, 
“ An Instrument for M Speed of Ships or Flowi 
way,” an 
“The Corliss Engine,” the authors respectively, 
Mesers. A, E. Pletcher, R. W. Thomaon, Robert FP. Fairlie, 
and Robert Douglas. 

Friday evening waa devoted to a crowded iven 

the recy try Professors of tie Ondvortty ba toe hall 
of the University library. 

‘There was on Saturday a dies mow both im the Mechanical 
and Chemical Sections, A number of the habitués of 
Sectloe G betook themeelves to Leith la order to inspect 
one of Thomson's road steamers at work, and to inspect 
Care's wheat disintegrator at the Boaningtos Siam Floar 
Mills. About a handred persons engaged in mechanical 
asd chemical pursuits bad am excursion by epecial train to 
the great works of Young's Paradine Light and Mineral Ol) 
Company at Addi West Calder, on the invitation of Mr. 
Young and the directors of the company, Dr. Lyon Playfalr, 
M.P., and others of whom were present on the ground to 
accompany the visitors through the various departments of 
the works. 

Monday's pa in the Mechanical Section incladed a 
report of the Reuintfall Committee, by Mr. G. J. Symons, 
together with papers on “A New Form of Steam Blast,” 
by Mr, C, W. Siemens; * A Thermometer of Translation,” 
by Mr. Thomas Stevenson; “A New Mill fur Disintegrat~ 
ing Wheat,” by Mr. Thomas Carr; “Improved Ships of 
War." Mr. Michael Scott; and “An Apparatus for 
Working Torpedoes," by Mr. Philip Braham. On the 
evening of Monday Mr. E. B. Taylor delivered his lecture 
in the music ball on peimitive civilisation, bat the audieuce 
was not so large as at Mr. Abel's lecture. 

The communications read yesterday (Toeeday) in the 
Mechanical Section were “ of Committes on Treat- 
ment and Utilisation of Sewage," a paper “ Oa the Carbon 
Closet Symon,” by Mr. EC. C. Stanford; “Interim 
Report of Committee on Steam Boiler Legislation; and a 
paper “On Steam Boller Legislation,” by Mr. L. EB. 
Fletcher. And to-day, although most of the sections did 
not meet, Section G waa called together for two papers, 
one of which was on “The Rainfall of Scotland,” by Mr. 
A. Buchan, F.ES.E, of the Scottish Meteoro- 
logical Society. The other, by Mr. Thomas Stevenson, was 
not read. 

At Ube meeting of the General Committee on Monda 
afternoon the president for the Bri meeting in 187: 
was chosen, Dr. W, B. Carpenter, eminent physiologist 
and naturalist, being elected to that honourable post. The 
vice-presidents and other o@icera were also elected on the 
same eccasion, amd the 14th of August was fixed as tho 
date of the opening meeting, There were afterwards con- 
sidered the applications for the 1878 meeting. Bradford 
pat in its third formal application, Belfast its second, and 
Gisagow its first, In each case the applications were sup- 
ported by large and influential depatations, and the claire 
of the ve towns laid forth Bradford was moved 
by Admiral Sir Edward Belcher, and scomded by Mr. 
Mayall, and as no other proposal was made either on be- 
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half of Belfast or Glasgow, the great woollen town of the 
Weat Riding of Yorkshire was tixed upon for the meeting 
in the year 1873, The president for that meeting will be 
elected at Brighton next year. 
_——<———— —-_._-______} 
NOTES FROM THE SOUTH-WEST. os 


State of Trade at Merthyr.—The iron trade still continues 


brisk in tho district about Merthyr. The didieulties in the 
steam coal trade are expected to be overcome by an impa 
tion of labour from fay ay top ad Cornwall, &c., at any rate, 


Bath Water Supply—An official report of the water 
7G Bath town council states that the 


Bi oitine Sorc ierepere 
i a openin in 

laying pipes a Spam The cnmmilios 
ranged with Mr. G. Taylor for en! 
laying pipes in the Oakford Valley; 


pild ta Maza. joe and Co, on account of their con- 
fact for Inying pipes, &o. A total of 33,500/. has been 
ralsod by mortgage water rates, &c,, and at om interest 


Clifton Extension Raitwoy,.—A contract for the eon- 
struction of « line from the Midland Raiway to Clifton and 
the docks at Avonmouth haa been let to 
Tho works are to be commenced imenedia! 
to be a double ome throughout. 


Bristot and Sowth Wales Raihoay Wagon 
{Ziwwit Stet balf-yearly meeting of this company 
Wed + Tho revenue account showed a 
osal é carrying 15060, to the do- 
Preciation fund, boing at the sate of & pot cont. per eanum 
Paine test of the wagons fer hire. 


belor 
deducting 6 - 


England coal and t, at Ni the attendance 
was rnther thin, but the reports received a4 to the state of 
wt = be fre aen ——— 
aro em al joes, merchant tankers 
om jaut i to orders unless at advanced rates, 


Bristol Docks.—The docks committee of the Bristol town 
eounci! hes i that there has been no falling off in the 
trade of the this year, the receipts for havin, 

2 > in 1870-1, Tae 24,2114, in 1 70; ned 
for , 13,2081, againet 15,2152. The total itary 
for the past year amounted to 10L, 658%, including 60,828/. 


Sour ban Daas suunky sompteaed, 
as 
atmonth, The other lek i 
uay walls above and 
cates 
pray 
Weleh Ski Movements.—The actew steamer, 
has cleared Constantinople and rae 571 tons 
of bar iron supplied by Mr. B. Crew » The Gria 
has cleared from Newport for New York with G80 tone of 


with 
the Ebbw Vale Iron Company. The Kalstadi 
from Nowpert for Montreal with 790 tons of 
J supplied by the Bisina Inn Company. 
G. W. = = pomp ees Cardiff for fax, Nova 
Reotia, tons way irom supplied by the 
seyuaey Iron Company, Tho Prine! fF Ne fo bes 
cleared from Cardiff for Now York with den tons ot be bar ioe 
supplied by the Rhymney Iron Company. The Light of the 
Age has cleared from Nowport for Yio with 640 toms of iron 
supplied by the Ebbw Vale Company, 
Welsh Covepanies.—The Phhw Vale Stoel, Tron, and Coal 
ted) contemplate peilding two new furnaces 
besides iring those now etanding 
When all are completed will be al im full blast 
instead of the two now guing, ‘The Yrisordayn Iron, Coal, 


anil Steel Coan has just seccecd i 
pawl t pot pany jed in winning a valuable 


ood by 


the following 
h: Berceloms, B30 
¥, 4440 tons, Callao, 1666 tens, Havre, 8434 tons, 
Pert Said, 3446 tone, 84 Jogo de Cuba, 3494 tons, 84. Ne- 
zaire, M011 tons. The quantity of patent fuel exported from 
Cardiff, in July, to foreign ports, was 6995 (ons. The quan. 













INDIAN DIRECT APPOINTMENTS, 


Ir will be with no amall astowichment (hat tho following 
particalars are read of the recent examination for direct 
appointments to the Indian Public Works Department. As 
this examination had been pablicly advertised as the last of 
its kind, it might have been expected that an unnewall 
large number of candidates would have come form 
Such, however, does not appear to have been Lhe case, The 
smallness of the number of candidates may, however, partly 
be accounted for by the fact that all ander twenty years of 
age were this year excladed, mo dowbt with the view of 
preventing as moch as possible any chance of drawing ean. 
didates away from the college. Altogether we learn that 
SL candidates were accepted fn the first instance, of 
whom one retired before the commencement of the 
examination, Of the remaining 50, mo Jess than 17 
were rejected by the Medical Board, leaving only 83 
to enter into competition for the 20 appointments 
that wero offered, Out of these, however, only four were 
tltimately found qualified for the public servire, This re- 
walt la certainly, at first somewhat startling, but a littl 
consideration will, we think, clearly explain tho (rue cause 
of the sesall number of successfal candidates. With regard 
to the large number rejected by the Medical Board, it 
only tends to prove that those candidates who were rejected 
had not taken the ordinary precaution beforehand of ascer. 
taining, as they might easily have done, whether or pot 
they bad any physical affection which would be likely to 
render them unfit for service in Indis. Of course, all sorts 
of explanations are given by the candidates themselves to 
account for the small number whe pasted, but in our opinion 
the caase of failure is chiefly to be found in the face that 
thls year an entirely now set of examiners were appointed, 














and consequently the papers given by them contain a greater 
variety from those of former years than might otherwise 
have been the case; and as the system of preparation for 
these examinations has generally consisted of mero 
cramming, any change in (heir character was certain to be 
attended with results similar to what we have bow witnessed, 
The examiners on the present occasion wore Professor 
William Pole, F_RS., M.LC.E., Examiner in Engineering, 
the Rev, Joseph Welstenbolm, M.A, (Professor at Coopers 
Till College), Examiner in Mathematics, and Captain W. 
i. B e, ELE, ALC.R, (Professor at Hilt 
Cellegn), Examiuer in Surveying. The papers given at this 
examination were, in our opinion, an improvement upon those 
of former years, expecially the ene in engineering. ‘This last 
comprises a small book, It is divided into two parts, the 
first part relating to “ Applications of the Sciences to Engi- 
necring,” including Statics, Dynamics, Hyderostatics, and 
Hydraulics, Heat, Feel, Steam, &c., Metallurgy, Geology, 
Mineralogy, &e., amd the second part relating to ~ Practical 
Constraction,” which incladed the following wabjects, viz. : 
general construction, comstrection in tron, railways, steam 
engine asd machinery, waterworks, and miscellaneous 
qeestions; the whole concluding with an examination in 
meatuting and compating quantities, and ln estimating. 
The names of the seccessfal candidates are given below, 
logether with particalars of their education, and the number 
of marks obtained by them in each subject. The total 
number of marks that could be obtained im the various sub- 
jects wore, Mathematics, 400 ; Engineering, 280; Eatimates 
and Specifications, 40; and Surveying, 240, making to- 
gether a total of 1000 marks, The minimum number of 
marks for successful caniidates was fixed at 600, of which 
het lees than 200 must be for Mathematics, not lees than 
180 for Engineering, and not less than 100 for Surveying. 

















aug. A Place of Education. Engineer under whom 
ge. gineer 
Paso s G. Martin, C.B, G 
1. RB. MeH. Meliss... 21 | Glasgow University Duster’ cE Sheree 
2E.Giten  ., 20 [Queen's College, Belfast...| | Dundalk and Greenore 
| Pe 
BAGR on 20 |Ring’s College, London ...| { Yio 7 » CE. 
ns J.P. Smith, C.E., @ Ww 
4 L. F. Mackan ote 23° Glasgow University... Dingwall & Skye fuiltey 
tity of coal ex from Cardiff, in July, was | pleted within tho time spoeified (November 90). The eon- 
61-156 toma, ant of patent fuel 700 toms. The quandity of tract provides for a penalty of 208 foreveny rock chee th 
iron from in July, was 21,426 tons. Im | 30h that the work may be incomplete, and a premium of 
Se eres for upwards of 1500 tons | 200], for every week ii is finished be the time. Mr, 
ee: Montreal, _ a ——. aes tenn, How appears to be guing in for the premium, 

, 7029 toms, wobec, 1650 tons It a _ 2 
sirike the shipments of os! ws Cardiff have beon slightly | » Sate of the bon te een ae ee 
increasing of late, coloasal statue ofthe tate Professor Master of the 

South Wales and Wert of Esgland Coal aud Metal | Mint, The statue is to be enst in bronze étected in the 
Moarkets—A market was held on Saturday at Swansea | south-east of Ge square, Ginsgow, balancing the statue 
Some i t sales of ore were negotiated, pp oth att 0 south-west corner of the same equnre, 
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Trade at Cardiffi—A considerable amount of activity pre- 
vails at the irom works in the Cardiff district. Scareely an: 
Russian contracts have been secured by tho Merthyr an 
© American 





The Edivburgh Street Trmscogs— Commencement of the 
Work.—The inhabitants of the weet emd of Edinburgh were 
very mock surprised to find their thoroughfares in the por 
session of the narvies on Monday morsing for the 


eof commencing the struct tromvays, the contract for which - 


was only Iet Inst woek. The contractor for the first portion, 
that which extends from the Haymarket in Edinburgh to 
Bernard-stroet, Leith, with a lop line by St. Androw-equare 
and York-place, is Mr, Gowans, a geotleman of great expe- 
rience in railway works, Operations are to be commenced 
at both ends, and in half» dozen other places, The rails, 


which are supplied by Whitewell and Co, pyr Bie Sao Gon 
ur- 


are laid down, and also the granite blocks, whieh are 

nished by Shearer, Smith, and Co,, Dalbeattlo. The material 
used for the work is brand new, picks, spades, wheel-barrowe, 
and all. There is every prospect that the wark will be cum- 






Ba in his oy with 
s efigics al on corer, 

massive and thoughful features are finely modolied, and 
the likeness is very happy. oi ‘ 


iy 
the London Works, Henfrew. It is the roperty of 
River Tees Conservancy, Stockton, and has f- oo Aarl | 
to the onder of Mr. Fowler, their engineer; it in 140 ft, lon 
ret all 258 broad, and 207. high; Ie deat i 

ticket gindera, so asta hare ¢ perties of two 
é in ope hull. It js fitted with fh nce improvement 
introduced by the builders, and all its movements, whother 
boisting, lowering, dredging, going ahead, astern, or sile- 
ways, are executed or controlled by steam power; and ite 
ieaasivo ahed 


| no Britis engineer need hesitate either to cut « ship route 
| at Darien of lon, or remove any obstructions at frente 
mona 


barges, each of 252 tone H. M., and 80 horse power Be 


ments of the navigation of the 

_— perintendence of 
| Messrs amg roc eene | CE, Glasgow. They are named 
respectively ir Cosdjator. Mosars. Wingate and 


| Co. have just and are shi in pieces, 
amall drodgers fu ¢ Government of a ty a 


ya 
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AGENTS FOR “ ENGINEERING.” 

Faascu: Lacroix, 54, Rue dea Saints Peres, Paris. 
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ADMIRALTY INCOMPETENCE, 

Tur Parliamen Session will conclude, and 
the members of both Houses, and the chiefs of 
various departments, will scatter themselves for 
the next few months, leaving behind them well- 

ded dissatisfaction that will develop into a 
etermination for reform when Partiament shall next 
assemble. And this dissatisfaction is not partial but 
general ; it points to no individual ehortcomings, but 
to general —— ; toa Government that has 
promised ao much and has done so little ; to a Home 
Office that vacillates between ille; 


al weakness 

the heads of which when 
ve an account of their aor, 
y 


yaical 
in has been lost, or to ihe them- 


© mercy of the public when a Megwrn 
wrecked, The nation is long-suffering 
tunes: it will pay and pay unceas- 
ingly and uncomplainingly; it ia anxious 
and able to have the finest navy in the world, 
na it has the finest sailors, as it has the finest 
constructive ability; but when it sees ships loat 
in succession, livea wasted or criminally risked, 
and when it sees that all this arises from 
nothing but sheer incapacity, the time ia close 
at hand for a full reckoning with the leaders 
in whom it placed such ill-used confidence, and 
for such sweeping reforms aa shall effect a change, 
and shall remove heada of departments from 
responsibilities they trifle with by the indulgence 
of private pique, or for which— possessing full 
integrity, and desire to promote the public good — 
are quite unanited, The Loe, ae Megiwra, 

the Ayincourt disasters, and expulsion of 
Mr. Reed from office, are the striking features that 


hare re Ag the Admiralty under the present 
+ We have already said all we need 
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Say about the first-named for the present, for, al- 
though an earnest movement is now being made to 
reopen the subject, it is not likely to be suecess- 
ful, and the matter will probably stand over till 
Mr. Childers is pronounced fit to answer the alle- 
gations brought against him, or until it is shelved 
altogether. With regard to the Agincourt, the 
pier of economy so much vaunted, but now 
rapidly leading up to excessive neccessary expen- 
diture, has ita share in this disaster, he desire 
to save coal endangered, and might have lost the 
ship, whilet in the case of the Megwra, there is 
not one extenuating circumstance, one single thing 
that can be urged in defence of Mr. Goachen, ex- 
cept, indeed, his total ignorance of the matter 
with which he had to deal, a poor excuse, which 
augments rather than reduces bis reaponaibility. 
Consider the circumstances of the case, We have 
aship built twenty-two years ago, comparatively 
imperfect in her design and her construction even 
at first; condemned since five years for all except 
temporary service ; a ship whose character was so 
well known that for years she had been placed Inst 
on the list of many other unreliable veaeela, She 
was not employed even aa a store ship during the 
Abyssinian war, In 1866 she had been certified 
as fit, when repaired, only for two years’ further 
temporary service ; and when latterly Mr, Barnaby 
reported upon her, the utmost he could say in ber 
favour was that her boilera were good only for one 
year's serviec, In the face of all these facta the 
Megara, with her invaluable freight, is ordered to 
the other side of the world for at least nine months’ 
active service, or only three less than the sanguine 
assistant constructor had been able to give as the 
limit of duration of her vital parts. We all re- 
member the events that attended her departure, 
the inconveniences, the dangera, the remonstrances ; 
we remember the paltry inspections and alterca- 
tions the question raised in Parliament, and the 
loud mouthed denial with which the Admiralty at- 
tempted to hide their folly, 

Results have shown how just were the doubts, 
and how inexcusable was the action taken in the 
matter at the time, Fortanately the Megwra has 
not achieved her journey in safety, or the Admiralty 
emboldened by their good fortune, would have 
ventured on other economical extravagances, and 
have secured themselves atill more rege f in their 
position, which the Captain disaster, and the sub- 
sequent evente had seriously shaken. As it ia we 
have lost a ahip that was fit for lite more than the 


breaker's yard, we have lost stores, the temporary | 


service of nearly 400 men, and the coat that will be 
incurred in rescuing the crew by the ship sent to 
their aid. We have lost all these thin thanks to 
the policy of a de 
to send out a craz 

evidence before it, for the sake of saving a trifling 
sum by the transaction. But, aa we have said, the 
loss is fortunate—so that the crew is anfe—for the 
sinking of that old iron ship must drag down some 
incompetency with it to make way, we hope, for a 


better state of thin 

It has been urged, on behalf of the Firat Lord, 
who, we believe, is one of the most sincere and con- 
scientious of men, but whose talents arc at present 
80 misplaced, that he ia free from blame because he 
did no know the exact condition of the ship, No 
assertion could be more fallacious than this. In 
—— supreme power he accepted aapreme 
responsibility; and even had the, means for at- 
taining the required information not been avail- 
able, except from direct eapenie: such aa had 
been made in 1866, and which could not have been 
repeated by Mr. Darnaby, hia liability would not 
have been reduced. Le stands, then, compelled to 
answer to the country for the blunder he com- 
mitted, a victim probably to a syetem by which 
offices requiring great Enovtedes amd 
natural suitability, are held by comparatively short, 
and always uncertain tenure, and certainly a victim 
toa Government which hastened to fill the gap 
left vacant by Mr. Childers, apparently careless of 
the eligibility of his successor. 
_ Public opinion has been asked to 
judgment until the exact details of the Megwra 
disaster are known, a request a8 politic as it is un- 
reasonable; one whieh, if complied with, would 
result in the postponing of the question for months, 
until Parliament reassembled, and the of other 
business should entirely dispel the further considera. 
tion of the eveut. ‘The fact is that the culpability of 
the Admiralty will not in one degree be lessened if 
it shall be found that the apprehended cause is not 


ment that di 


mil its 


the true one, For the faults of the existing «ystem 


not ecruple | 
ip, despite all the documentary | 


gt 


stand confessed, and it ia for these faulta that the 
Department is now being judged, A vessel long 
known as unfit for the-service, ia sent upon an 
Australian voyage; she is lost, and the head of the 
Department is obliged to own ignorance of infor- 
mation which Iny rendy to his hand, a lapse of duty 
for which a subordinate clerk in any private em- 
ployment would have been ignominiously diamiased. 
In the midst of the discussion consequent upon 
the Megwera catastrophe, we, of course, see Mr. Reed 
active in the journals, and Mr, Reed's friends active 
in the House, emiting his old enemies of the Ad- 
imiralty, More and more strongly do cireum- 
jstances help Me. Reed; he progmostientes, and 
his words, more or leas, come to pass: he has been 
uncomfortably prophetic about the Glatton and 
the Minotaur, but his remarks have the air of bein 
|convenient prophecies, useful to be kept on hand, 
and brought forward in case the elements and official 
| blandering should interpose atill more in his behalf. 
They are unfortunate, those differences between 
the Admiralty and Mr. Reed. How ungenerously, 
‘how unfairly, as be himself says how insolently he 
waa treated, let the published correspondence tell. 
| But public sympathy has always a leaning towards 
‘the more powerful party, towards the employer 
‘rather than the employed; Mr. Childers must have 
|had strong reasons for his conduct, it would have 
| been too glaring otherwise, and was it not endorsed 
by the highest authority in the House? So, despite 
the knowledge that Mr. Recd not only did all of 
importance that has been done to our fighting 
fleet, but also that he preserved the Admiralty 
eredit during hia tenure of office, and_not- 
withstanding that no one can by any possibility 
ilay the finger of censure on = spot, a general 
impreasion reigns that Mr. Reed waa wrong, that 
his dismissal was right, and that he is now making 
capital out of circumstances. We neod only re- 
mark that these subtle im jonas are utterly 





| without weight, and that we must judge of the late 


Chief Constructor by his — pare to which 
no exception can by an ibility be taken as evi- 

| dence, e the published coaren mdence, and espe. 
cially by the correspondence which took place after 
his connexion waa entirely severed with the Govern- 
ment, Nothing could be more aatisfactory than the 
wording of those letters, nothing more concilintory, 
convincing, or dhowing more desire to do the country 
service; and those crities who affect to discover 
through the whole of the correspondence subtle 
taunt and sarcasm, too delicate to be defined, and 

ssible only for such a master of his pen as Mr. 
Free, or those who find in it a spirit of exulta- 
tion over the Admiralty misfortunes, must surely be 
gifted with a sense of discernment out of the line 
entirely, 

We believe that Justice will never succeed in ad- 
justing her balance with the late Chief Constructor 
in one seale and the Admiralty Londs in the other, 
but we may point out that, great as is Mr, E, J. 
Reed's ability as a naval constructor, it is still 

cater as a politician, and that his antagonists 
Sow themselves scarcely worthy of his stecl, 
No one can forecast the future, so big with 

eat events, nor venture to predict that the 

ime may come that Mr. Reed will ever re- 
enter the Admiralty, armed with higher power, 
than he fore he was dismi last 
year, and yet how simple a combination of events , 
may bring this maticr about, Meantime, we our- 
selves are becoming rather weary of Mr, Reed 
and his Admiralty disputes, and while we wish 
heartily that the latter had done their duty to the 
country by not expelling one of the best con- 
structora that ever held office, we moet sincerely 
desire to ace a responsible successor established in 
his place, and public confidence no more abused, 
And if accident should restore to us Mr. Reed in 
an official capacity, we believe that his merits and 
his capabilities will be more fairly rated than they 
have been yet, Meanwhile, however, be finds 
plenty of occupation in designing armour-clads for 
Germany and for Russia, 





OUR COAL SUPPLY. 

Tite general report of the Royal Commission, 
appointed rather more than five years ago te inquire 
into our national coal supply, has at last made its 
appearance, and although it cannot by any means 
be said to afford a definite reply to the important 
question of how long our supply will last ua, yet it 
contains, with its appendices, a vast amount of ex- 
ceedingly valuable information of great public 
interest, and which is likely to prove of service in 





92 


years to come. Jt would be impossible, within the 
space of a eiogle urticle, to do even approximate 
justice to the Inbours of the committer, and we 
shall, therefore, in the present notice, confine our re- 
marks ta some of the more snlient points of the 
xencial report, leaving the details furniahed by the 
reports of the eub-committees for subsequent con- 

Svathon In the first place, however, it may be 
caairable that we should state briefly the hiatory of 
the Commission. ‘ 

The first really logical discussion of the facts 
rolating to the duration of our supply of coal was 
that contained in Mr, Edward Hull's book on “ The 
Coalfields of Great Britain,” pablished in 1861, and 
the argumenta advanced in this work having ex- 
cited much interest, Sir W. G. Armatrong brought 
the matter prominently before the public in bis 
iwhdeeas delivered by him ax Presideut of the British 
Association, in 196d, ‘Two years later, aleo, Pro. 
foowve Jevona dealt withthe subject in his well-known 
work on +The Coal Question,” and subsequently 
the matter waa discussed by the press and in Par- 
Jament, wot, on the llth of June, 1965, Mr. 
Ibisy Vivian moved for the appointinent of a Com- 
juission. = Thia “ Commission to inquire into the 
several matters relative to coal in the United King- 
tlow” was appointed on the 24th June, 1860, with 
instructions to aacertain abd report upon the 
qnantity of coal contained in the conlfields 
of the UVnited Kingdom, and the quantity of auch 
coal which may reasonably be expected ta be avail- 
able far ase; to report whether it is probable that 
cool exists nt workuble —— under the Permian, 
new rel samlstone, and ather sperincambent 
itrata; to inquire as to the quantities of coal used 
in manufactures and for the purposes of commerce, 
as well as that exported; and, finally, te report 





si 





whether coal is at present wasted by careleatness | 
ov by the neglect of proper applianecen for its; 


vcoonomical consumption, A very broad ficld of 
inyairy wax thua placed before the Commission, 
and at their first meeting they agreed upon the 
expediency of organising a division of their labours 
by appointing a series of five sub-committee, of 
which the first (A) waa to report an possible 
depths of working; the second (B) on waste in 
cowbustion; the third (C) on waste in working ; 
the fourth (D) on the probability of finding enal 
under the Permian, new red sandstone, and other 
superincumbent atrata; and the fifth (E) on 
mineral statistics, At a inter meeting, held in 
(otober, 1866, it was further agreed to divide out 
the United Kingdom into thirteen districts, and to 
assign the task of determining the quantities af 
conl im these districta to separate wembers of the 
Commission, Subsequently it was found expedient 
to subdivide the geological inquiries assigned to 
Committee D, aod allow aome of them to be 
carried out by gentlemen not members of the Com- 
mission, and thus ultimately twenty-three branches 
of inquiry were organised and carried on simul- 
taneously, Still more recently a sixth and a 
seventh committee were appointed, the former, 
named in December, 1868, bar to perform the 
‘uty of selecting maps and obtaining ‘Tresaury 
canetion for their publication, while the seventh 
comimnittce—which was established sa recently as 
Mareh of the present year, and which consisted of 
Sar W. G. Armstrong, Mr. Woodhouse, and Pro- 
fessor Ramsay—pertormed the task of drafting the 
general report, which we must now proceed to 
nutior, 

The first section of the report deals with the pro- 
bable depth to which it will be pomible to work our 
coal, “The Commissioners refer to the fact that in 
this country the temperature of the earth ia constant 
at 60° Fahr., atadepth of about 50 ft,, and that 
beyond this depth the temperature increases at the 
rate of about 1* Pahr,, foreach 60 ft. in depth, In 
a well ventilated mine, the air will, of coarse, al- 
waya be at a somewhat lower temperature than the 
strata with which it comes in contact, this difference 
of temperature depending upon the length of the air 
ways, the quantity of air by which they are tra- 
versed, and to some extent also upon the system of 
working adopted, the “pillar and stall” system 
appearing to fneilitate the heating of the air by 
eoutact with the coal to a greater extent than the 
“long wall” mode of working. In working ex- 
tremely deep pita the tendency would, of conrae, 
slways be to employ aa few shafte sa pomible, and 
this again would cause an increase in the length of 
the air ways, or in other words an increase in the 
amount of heating surface to which the alr would 
be exposed, On the other hand, however, there is 
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the probability that as the age of a colliery in- 
creased the temperature of the surfaces of lta air 
ways would diminish to seane extent, owing to the 
cooling down of the adjacent strata and the com- 
paratively slow communication of heat from the 
surrounding masses; but at eut there appears 
to be an abeence of kuch sufhelently exnet data as 
would enable any definite conclusions to be arrived 
atas to the rate of auch cooling. With regard to 
the temperatures at which it is posible for human 
labour to be carried on, the sub-committee (A) col- 
lected some very interesting evidence, but although 
this evhlence went to show that for brief intervals 
and woder circumstances where cvol sir could be 
quickly reached, manual Jabour bad been, and is, 
carried on under exceedingly high temperatures 
{reaching in some cases 150°), yet the general 
medical testimony is to the effect that except for very 
brief periods, labour ix not practicable in mode air of 
a temperature equal to that of the blood, namely, 
98°. Much of the evidence gues to show the im- 
portant extent to which the amount of moisture in 
the air inflmences ita effect at high temperatares 
upon the human system, and inquiries were therefore 
instituted to ascertain the hygrometric condition 
of sir in wines. The resulta of these investigations 
tended to show that although the air was always 
humid at the working facea, yet thatim general the 
deepest collieries were the driest; but no definite 
relation was established between the depth aud 
hygrometric state, 

At the rate of increase to which we have already 
referred, the temperature of 08° would be reached 
by the strata ata depth of about 2000 ft.; but in- 
asinuch aa with the long wall apatem of working a 
difference of 7* has been found between the tem- 

erature of the air and that of the working face, a 
urther depth of 420ft. might be assumed to be 
neeessary to canse the air to require a temporature 
equal to blood heat, thos making the maximan 
workable depth 20 ft. The Commissioners them. 
selves state that the conditions affecting the tem- 
perature at thie depth are in a great measure 
speculative ; ‘but looking to possible expedienta 
which the future may elicit for reducing the thm- 
perature, they considered it might fairly be assumed 
that a depth of at least 4018) ft, might be reached.” 
This conclusion is used a3 a basia for subsequent 
calenlationa. 

With regan to waste in working, the Commission 
are of opinion that at present great waste doer un- 
doubtedly exist, the los in working, &e., amount- 
ing in many instances to 40 per ceot., while under 
favourable circumstances the loea ia about 10 per 
cent. It is satisfactory to know, however, that some 
improvement in being made in this reapect, particu- 
larly with regard to the more extensive adoption 
of the long wall system of working, 

The quantity of conl which ia at the present time, 
or may be ia future, available in the United King- 
dom, may be divided inte four ious, ax follows : 
1, The coal avnilable in the known coalfielda at 
depths leas than 4000 ft.; 2, Coal in the same dis- 
tricts at depths exceeding 4000 ft,; 3. Coal under- 
lying the Derminn and newer strata at depths 
less than 4000 ft.; and 4. Coal underlying the 
Perpian and newer strata at deptha of from 4000 ft. 
to 10,000 ft, As regards the coal belonging to the 
firat of the above-mentioned classes, the reports of 
the various Commissioners give the following 
quantities as available after the necessary deduc- 
tions have been made, senms leas than } ft, thick 
being disregarded ; 


Tons. 
Rogland and Wales 80,208,189,408 
Reotland as 0s 9 843,660,990 
Iretand ss. ans ase 155,880,000 
Tuial ras 90,207,285, 508 


The Commissionera reporting on Scotland and 
Leeland make no mention of aupplica under known 
coalficlds a4 a greater depth than 4000 ft., but the 
reporters for England and Wales give 7,320,840,722 
tons ns existing below that depth under the known 
coalfields, As regards the deposita under the 
Permian and newer strata at lew depths than 
4000 ft, the estimates are as follows, 40 per cent. 
being deducted for les and other contingencies - 


tons, 
Euglandand Walee w. | 56,246,000,000 
Seotland 2.0 as 0 we po eatiznate 
Ireland... a 27,000,000 


Total 56,273,000,000 
Investigations were also made by Committee (1) 
as to the probability of the existence of coal in 
districts where ita presence bas not been discovered 
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si ae - 
during mining operations, and is not indicated by 
the outcrop of carboniferous strata in the immediate 
neigh iood, particular attention being paid to 
the probability of finding coal in the south of Eng- 
jand. A review of the whole subject ia made by Mr. 
Prestwich, who in the main supports the views of Mr, 
Godwin Austen, and concludes that there is a high 
probability of productive coal measures underlying 
the aecondary rocks of the south of England, while 
he also shows that there are grounds for believin 
that coal existent the south side of the Mendipa, ani 
under adjacent parta of the Bristol Channel, but 
at depths of not leaa than 1500 or 2000 ft. ; while 
he alan mentions a new coal basin of amall extent 
near New Passage, in the Severn Valley. The 
probability of can) existing under the Cretaceous 
aud other sesoudary rocka ln the south of England 
is, however, earnestly protested against by Sir 
Roderick Murchison, ad os the question is still one 
of theory, no attempt has been made to estimate the 
quantity which might thus be fonnd. 

The last portion of our coal considered in the 
report, ja that underlying the Permian or newer 
strata at depths of from 4000 to 10,000 ft, ‘This 
quantity is computed aa about 41,144,000,000 tona, 
of which about 29,342,000,000 tons lie at deptha 
between 4000 and GOO) ft. Adding to this 41,144 
millions of tons, the 7320 millions of tons estimated 
as lying at depths exceeding 4000 ft. within the 
area of the known ooalfielda, we get the total esti- 
mated quantity of coal at depths below 4000 ft. aa 
45,465 millious of tons, On the other hand, of 
coats ata lesa depth than 4000 ft, within the area 
of our known coalliehis we have already stated the 
estimated quantity to be 00,907 millions of tons, 
which wided to the 66,273 millions of tons, similarly 
aituated under the Permian and newer strata, gives 
altogether 146,480 millions of tons a4 available at 
less depths than 4X00 ft. This, then, is the supply 
with which we have to deal, let ua now examine sr 
long it ia likely to lass. 

Iu dealing with this question, the Commission 
have necessarily had to make certain assumptions, 
ami it ia opon the aceursey af these nssumptions 
that the value of their predictions as to the dara- 
tion of our supply of coal, of course, depends, 
Very wisely, however, the Commissioners hayo not 
ventured to make any definite heey, but have 
tather endeavoured to atate fairly the circumstances 
which may modify the duration of our coal supply, 
and the influence of those circumstances, leaving to 
the general public to decide what set of circum- 
atances ia most likely to occur, For many yeara 
aut the increase in our consumption of has 
teen due not merely to an increase in our popula- 
tion, but alao to the fact that the quantity of fuel 
consamed per head haa become much augmented, 
Thus, whereas in 1456 the population of the United 
Kingdom was 21,792,872, aud the quantity of conl 
retained for home consumption 69,330.57 tons, or 
2 tona 14 ewt, O qra 6 Ib. per head; in 1962, with 
& population of 24,416,264, the home comsumption 
had reached 75,202,996 toma, or $ tons 4ewt. | gr, 
20b. per head; and, in 1800 (the Inat year for which 
complete returns have yet been made), with a 
population of 25,075,088, the wmount of coal re- 
tained for home use bad become 97,006,499 tona, 
or $tona i7 ews, gr. 19 1b. per head. Anguing on 
auch facts as those to which we have just referred, 








Profemor Jevons, in 1465, estimated the growth in 
our coal consumption as amounting each year to 
3} per cent. of the consumption of the rding 


year, a apetem of calculation which would give an 
annual consumption of 2607 millions of tous 
annum at the end of a century, and would lead to 
an exhaustion of our supply in about 110 years 
from the present time, 

Luckily for succeeding generations, however, 
there seem little reason for aapposing that auch a 
caleulation possesses even an approach to correct. 
neas, One thing amongast othera which tends to 
upset such a conelusion as that just mentioned eon- 
sista in the fact that although our population is 
annually increasing, yet that the rafe of thia in- 
crease is diminishing. The attention of the Com- 
mimioners was or directed to this fact, and 
the reaulte to which it leada, by Mr, K. Price 
Willinus, who has contributed to the meet several 
interesting Tables bearing upon the subject. Mr. 
R. Price Williams is of opinion that the present 
rapid increase in our consumption of coal is mainly 
to be attributed to * the equally rapid and abnormal 
development of our commercial activity, which has 
followed the introduction of steam power in this 
country ; and that the effect of this initial increase 
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in the yield of con) is atill percoptible, just as it ia, 
ina minor degree, in the present rate of increase 
of our popalation.” Mr, Price Williama further 
considera that there will be a docrease in the mte 
of increase of the consumption head of the 
population; or, in other words, that the point of 
imaxinim rate of increase haa been already post, 
while anguing upon these premises be assumes that 
the supply of cosl at present supposed to he 
available at depths of lens than 4000 ft. would be 
sufficient for 360 yeara to come, at which time the 
consumption 7 have reached 612,800,000 tons 
od annum, and the population 131,700,000 souls. 
We may take the ortanity of remarking here 
that this estimate of Mr, K. Price Williams, as well 
as those of the Commissioners to which we shall 
atlode directly, are, to avoid complication, all mule 
on the supposition ‘that the production of coal 
could contunwe in operation until the last 
remnant waa used, and then suddenly cease,” As 
the Commissioners remark, however: “In reality 
a period of scarcity and dearneas would first be 
reached. This would diminish consumption and 
prolong duration, but only by checking the pros- 
perity of the country.” 

If, in of asauming a geometrical increase in 
the rate of consumption, it be — that the 
increase merely takes the form of a certain con- 
stant additional quantity per annum, we get ve 
different reaulta Son wae above stated. Thus 
amunning the increase to be at the rate of 3,000,000 
tona per annum, the Commissioners remark that 
at the end of a century the consumption would be 
415,000,000 tona per annum, and the quantity of coal 
at present enp to be available at deptha of 
leas than 4000 ft, would Inst but 276 years. 
Finally, the Commissioners consider another view 
of the matter, which is direetly opposed to that of 
Professor Jevons, ‘This supposition is, that from 
the present time “the population of the whole 
country, and the consumption per head of that 
— will remain constant, or merely oacil- 

te without advancing. In this case oor available 
coal would represent a consunsption of apwarda of 
1273 yeara at the rate of 115,000,000 of tons per 
annum.” 

If now, instead of taking the coal avnilable at 
—_ of leas than 40(%) ft. a3 our basis of supply, we 
adhd to that quantity the amounts extimated to exiat 
at lower levels, namely, 48,465 millions of tons, it 
will be found that the 360 years’ duration calculated 
in Mr. Price Williams's will be ineressed to 
433 years; the 276 years, derived from the asaump- 
tion of the consumption increasing in arithmetical 
ratio, will become 394 years; and, finally, 1273 
years’ supply, based on the supposition of non- 
increasing consumption, will be augmented to 
1695 years. 

Altogether the duration of our coal supply ia a 
matter subject to modification by so many con- 
tingencies which it is impossible to foresee, that it 
would have been idle on the part of the Commia- 
sion to have attempted — and certainly idle on 
the a of any one elae to attempt—a definite 
solution of the problem. On the whole, we con- 
sider that the balance of probabilities is in favour 
of Mr. KR. Price Williams's calculations proving 
tolerably correct for some few yeara to come, al- 
though we greatly doubt whether hia ratios of in- 
crease will prove to be applicable for anything like 
ihe periods given lp hietablea, We believe that as 
our increase of population goes on, the refe of in- 
crease will diminish in 8 far more rapid ratio than 
it does at prenent, and that ultimately there will 
be established a state of affairs approximating 
elosely with that aseamed in the last supposition 
consi by the Commission, or, in other worda, 
that increase will cease altogether. Aas with the 
population, so we believe it will be with the con- 
sumption of coal per head per annum. As new 
a for steam power are discovered, so will 
the use of coal increase, notil at last we may sup- 
pose a point to be reached when steam is used te 
every purpose to which it is applicable, and from 
the moment of that point being attained there will 
be a decrease of coal congumption, consequent upon 
the introduction of improved appliances for utilising 
the power developed. 

We bave so far made — to a a of 
steam power being altogether superseded before our 
coal pte approschea exhaustion. Jt must be 
remem , bowever, that there is always a chance 
of this, although it ia impossible to found any argu- 
ment upon it, Finally, it must be borne in mind 
that the rapid development of intercourse between 
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different countries, and the opening up of coalflelds 
abroad will exercise an im t influence upon the 
future coal supply of this country, not only by dimin- 
ishing our exports of coal, but by rendering tt possi. 
ble for raw materials to be a worked up near 
the source of their supply, instead of being sent here 
to be brought into a manufactured state, Ultimately, 
indeed, it may be found that the wealth of Great 
Britain does not consist in her coal sapply, but in 
the possession of men having the knowledge and 
energy beceasary to turn to account re- 
sources of Nature whenever they may be found, 


OPENING OF COOPERS HILL 
COLLEGE, 

Tue Indian Civil Engineering College at Coopers 
Hall bas at last become an establi fact. Con- 
ceived, in the strictest sense of the word, in the 
interest of India, with the view of raising he 
here men who shall design and construct her 
public works of the future, who will have been 
educated with the special object of becoming engi- 
neers in the true practical sense of the term, and 
particularly trained with reference to the special 
requirements of India, it would have been thought 
that no apology would have been required from ita 
promoters for the establishment of sach an institu- 
tion. Such, however, was not the case. The ex- 
jstence of a college especially designed for the 
edocation of engineers, could not but enter into a 
dangerous competition with those coll where 
auch education is nw i carried on, The 
quicksands of —- however, being safe! 
pasaed over, the tnanguration of auch an establish. 
ment waa an occasion well worthy of some cere- 
mony. Accordingly, on Saturday last, a select 

y of ladies and gentlemen, numbering alto- 
gether, including the college profersors and 
studenta, abort 200 persona, went down by special 
invitation to Coopers Hill to be present at its 
official opening by the Secretary of State and 
—_ of Council for India, 

Hefore entering into any particulars of the cere- 
Paint gunn. aga hey €apeneoormy it may be 
interesting to give some brief —_ of the 
building iteelf. When Coopers Hill estate was 
purchased by the Indian Government for the pur- 
= of establishing there a civil engineering col- 
ege, there waa jy on the site a mansion of 
considerable size, containing abont 100 rooms, 
erected within the last few years by Messra. Myers, 
from the designs of Mesars. F. amd H. Francis, 
architects, surrounded hy a park and gardens, alto- 

ther 12] acres in extent. This building the 

ndian Government placed in the handa of their 
architect, Sir M. Dighy be eye who, by certain 
alterations and additions to existing structure, 
and the erection of an extensive new block, has 
provided an iastitation capable of accommodating 
100 stadents at present, with a prospective increase 
to 150, each of whom will have a separate room. 
In addition to this provision for students, there are, 
taking the old and new blocks together, very com- 
plete arrangementa for the prosecution of their 
studies in the various scientific branches of the 
college course. Amongst the various rociny we 
obeerved four clase rooms measuring 30 ft. x 
$0 ft. 6 in; 18 ft.% 25 ft.; 95 ft.«50 ft.; and 
22 ft. 97 ft. reapectively; library, 20 ft. x50 ft, ; 
reading room, 20 ft. 16 ft. Gin.; model room, 
20 ft,* 23 fo, ; lecture theatre, 20 ft. 6 in. x 47 ft. ; 
dining hall, 22 ft. x 60 ft, 9 in; Inborntory, 25 ft, x 
20 ft. ; billiard and recreation room, 22 Tt, x d+ ft. ; 


kitchen, 24 ft. x 40 ft. 6 in. ; servante’ hall, 18 ft. | and 


24 ft, Besides these roams and the requisite do- 
ineetic offices, servants’ rooms, laundry, &c., accom- 
modation is provided im the mansion for the pre- 
aident, one married and three unmarried professors ; 
other members of the staff of professors bein 

honsed in five reabdencea, comprising one d 

and four semi-de houses now being erected 
on the catate. ‘The works, which were commenced 
on the Ist February last, are being carried ont by 
Meears, Ashby and Horner, Formerly, this man- 
sion waa supplied with water from wella on the 
estate, but in consequence of the grat demand 
that will now be made upon them, it haa been 
thought desirable to augment that ly by laying 
down pipes from the water works near Ol 
Windsor. 

Amongst the visitora at the opening ceremony we 
noticed Sir Stafford Northcote, late Secretary of 
State for India; Right Honourable Sir E. Ryan ; 
Licutenant-General Sir Duncan Cameron, K.C,B., 
Governor of Sandhurst; Major-Goneral Napicr, 


ty | neerin, 
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Director-General of Military Education; Colonel 
Hanley, C.8., Commmandant, Staff College ; Sir 
Macdonald Stephenson , Messrs, C, Hutton Gregory, 
C.E.; E. Weeds, C.E.; W. Parkes, CE; G. 
Preston White, C.E.; W. T. Thornton, Secretary. 
Public Works Department, India Office; Juland 
Danvers, Government Director of Indian Railways ; 
Sir M. Dighy Wyatt; Major Champain, Director 
of the Indo-European ‘Telegraph; Lieutenant. 
Colonel Strange, Inspector of Scientific Instru- 
menta, India Store Depét, &e. Ke. 

The Duke of 1, in bia ning mddrens, re. 
ferred to a remark made by Lord Elienborough 
some years ago, that if by any accident the Britinh 
hentll be expelled from India, they would leave 
almost nothing behind them in the way of great 

blic works to distinguish the period of their rule, 

2, though well founded at the time, could not 
now be regarded with truth, Attention to public 
works dated a from tho viceroyalty of the 
Marquis of Dalhousie ; and we have now completed, 
under a system organised and devised by him, a 
chain of railways which ran up the whole valley of 
the Ganges, from Caleutta to Lahore, connecting 
also the western coast-of India with this great valley 
of the Ganges. In India, everything in connexion 
with public works in done by Government, obliging 
them to maintain a permanent ataff of civil and 
military engineers, After referring to the failure 
of the competitive , which was firet esta- 
biighed by Lord Stanley in 1959, His Grace com- 
mented on the want of proper means for engi- 
education in thia country, quoting extracts 
from the pamphlet recently pablished by the Insti- 
tution of Civil Engineers, on scientific education at 
bome and abroad, to prove hia position. With re- 
gard ta the College, he remarked that it was no 
close monopoly, but that entrance to it was open 
to all the world ; and his speech wound up with an 
exhortation to the students.to avnil themselves to 
the ntmoet of the advantages now placed within 
their reach, and to learn to cherish the utmost re- 
spect and affection for the natives of India. Thia 
address, which was in the nature of an explanation 
of the reasons that had Jed to the establishment of 
the College, was followed by one from Colonel 
Chesney, the Principal of the College, in which he 
explained the course of education pr to be 
carried on there, respecting which we may have 
something further to say on « future oceasion. 

The staff of professora at present appointed con- 
sista of the following gentlemen ;— Licatenunt. 
Colonel G. Chesney, K.E., Principal; Calleott 
Reilly, Eeq., M.LC.E., Professor ef Construction ; 
Rev, J. Wolstenholme, Professor of Mathernaties ; 
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themeclves already a very fair proportion of the good 


things of the colloge, and probably we shall tind, 
when the etafl ia brought up to ite full complement, 
a few more Royal Engineers added to the number 
of the professors, We are not led to make these 
remarks from any epirit of hoetile eriticiam, but we 
doubt whether employment on professorial studies 
ig the proper oceupation for the wembera of that 
co Something may, no doubt, be said, and 
with great truth, to the effort that the Indian En- 
gineering College furnishes an exceptional case, 
that engineer officers who have held ainilar 
ee wre in India will be found best suited for 

a — now held by them at Coopers 
Hill. With this we perfectly agree. Considering 
that India is governed and held by the sword, a 
military officer of Indisn experience is unqueation- 
ably the proper person for the principal of this 
new college, and a still further infusion of Indian 
military experience may uot be undesirable under 
the peculiar circumstances of the case, It is, how- 
ever, to the results that we must look oa a juatifi- 
cation, not only for the selection that has been 
made in appointing professors and teachers, bat 
aleo for the establishment of the college itself, 
We have from the first expreased ourselves 
strongly in favour of the establishment of this 
college, as being a means to an end which it had 
become necessary to attaln, viz, a regular supply 
of well-trained engineers for service in the Public 
Works Department of the Government of India. 
That ita will be closely watched aud criti- 
cised, cannot be doubted, and it must be remem- 
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bered that this ig a cnse in which it may truly be 
eaid that the end only cau justify the menna, 

We must. not conclude this notice of the opening 
of Coopera Hill College without recording our 
acknowledgments to the great courtesy we expe- 
rienced from, aod kind assistance given to us by, 
Captain [. D. Danvers, secretary to the college, 
who was indefatigable in his exertions to promote 
the success of the opening corcmmony, and to 
furniah us with all the information in hia pos- 
seasion. 

it had been originally proposed that the atudenta 
who have recently gained admission to the college 
by competitive examination should commence thetr 
slarlies onthe Sth imstant, but owing to the present 
incomplete state of the building, we wnetcrstand | 
that they will rot be now required to enter upon 
resilence there until the 12th of September, 











THE INSTITUTION OF CIVIL | 
ENGINEERS, f 

Sisce the Royal Charter of Iocorporation waa 
grontel to the Institation of Civil Engineer, on! 
tie ted of June, 1928, the scope of the profeasion 
hes expanded beyond all the anticipations of those , 
great carly evgincers who founded the Association. 
Muhough Telford's celebrated detiuition holds good 
in all its foree—that civil engivecring is the * art 
of directing the great eources of power in Nacure 
for the use and eonvenicner of man” ---itia a proof 
of the astuteness aod prevision of those who framed 
the bye-lawa of the Institution that they have held 
gotl ever since they were origivally laid down, and 
that, even at the present time, they require ne 
moditication, The cirewlar, however, which has just 
heen issued by the Secectary of the Institution ia 
one that calls for some little attention, bearing, as 
it does, upon so important a point as the qualiticn- 
tion of candidates. It is urged in the circular that, 
while the provisions Of the bye-lawa, if strictly 
adhere! to, are amply aufficient to ineure the 
adinission only of thoae who ace qtalified for the | 
distinetion, and are restrictive enough to exclude 
those who would not prove auitable membera of 
the Institution, it is absolutely necessary that a 
strict attention should be given te the apirit of 
these lawa, "The eireularalhuled t contains, in fact, 
a caution to those whose privilege it is to introduce 
within the circle of fellowahip those engineers who 
seck to partake of the many advantages the [nsti- 
tution has to offer. And this caution ia rendered 
all the mnore neceszary on account of the large and 
increasing number of applications for mdminion to 
one or other of the Institution grades. So long as 
the absolute apint of the bye-laws is adbered to, 
and propascts and seconders of candidates stand aa 
eponacra solely from personal knowledge, nothing 
is left to be desired, We beliove, however, it must 
be admitted, that of late yeara something of laxity 
has erept into vegue, and that seeonders will often, 
actuated by kindly feeling, attach their namea to 
a candidate's application, acting, not by per- 
sonal knowledge, but taking thew information at 
secoml hand. ‘To check this practice la, we take it, 
the chief object of Mr. Forrest's circular, 

Iiut while it is the duty of the secretary of the 
lnstitation—and a secretary more faithful, zealous, 
and jidicious never administered the affairs of any | 
public body—to point out to the menrbora and masa © 
clates the probable evila which would arise froan : 
a too free and indiscriminate use of the privileges 
of their member or assoclateship, it is in our power 
to speak of the status of the Institution, the good | 
it renders, avd the inflaence it has had on the pro.! 
fewion, Glancing throngh the long list of mein | 
hers, and the larger list of associates, we cannot! 
deny that there are some few names that shoukd 
be altogether expunged, and very many shifted | 
from the lower to the higher grade. But let the’ 
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| 57 million frames instead of GH millions as in 1869. 
‘shareholders will recelye a dividend of 43 france, plus 


that any different rosalts would ensue. It would 
always happen that a few incompetents would be 
elected, that the ralea for ndiniasion would fix the 
position of some engineers who would be eminently 
suited for membership, in the lower _ of anso- 
clates, and if, as the profession developa, pre- 
scribed examinations should aver help to decide 
in some degree for the Council, the proper rauk of 
canidates, the advantages obtained would in our 
opinion be more than counterbalanced by dravw- 
lacks. At all events it is no duty of the Institu- 
tion to become an educational body ; ite province is 
to wlvance the profession, by the assistance of ite 
meinbers, to place on record as far na possible all 
the important features of engineering progress, and 
to extend itaelf until it embraces all who are fitted 
by their capacity to aid in this work, independent 
of nationality. The enrolment of foreign mem- 
bera is one of its most impertant duties, in 
order that speciniities of practice may become 
familliariaed, anc the profession be momde, as it should 
be, cosmopolitan, lt need, however, hardly be 
pointed out that the election of foreign candidates 
should be conducted with even more than ordinary 
care, aed that seconders for euch should be found 
who can answer thoroughly for the qualifications of 
those secking adinission, Anil, indeed, this remark 
applies with equal forea to English engineers 
extablished abroad. It ts not sufficient that evidence 
should be adduced conclusive of their ability before 
they quitted this country. A earcer abroad in- 
volves frewh labours, strange reaponsibilitics, and 
the enpacity for falfilling these requirements muaxt 
be satisfactorily attested. 

A few words may be said in reply to the various 
criticiams which are sometirnes made upon the 
We have heard 
it urged before now that a party spirit, even o 
apirit of unfairness, is net unknown In the Council, 
Among #0 many inembers as the hestitation now 
contains, it wouk! be wonderful indeed if dinstia- 
faction were not to be found; but the actions of 
the Council have to he judged by their results, and 
it is eullictent to point out that there exiets nowhere 
any great society, bound together only by internal 
cohesion, exercising so great an infloence for good, 
80 free from meanness im its administration, from 
trade influences in ita proceedings, ‘There exists no 
society which has exerted a greater 
in the profession of which it ia the head, none 
which can look back through a long career with 
more pride, nor forward to a longer future with 
more hope than the Inatitution of Civil Engineers, 

NOTES FROM PARIS, 
Parr, August 7, 1871. 
Tue Raiwar Companira, 

Twe great railway compacles have held their geoeral 
annual meeting during the past week, the date havieuy been 
weceeaartly deferred by the recent events, The Orleans 
Company bad im operation, daring the year 1470, about 
2560 miles, ost of a total authorised mileage of 2700; lat 
few now Unes have been constructed, The tratthe receipts 
show a total of 121,300,000 francs, lesa by 5,200,000 of 
that in TRG, The net product of working has been = 

ea 


7 Sranes that will be carried to a reaetva account, Tee 
Paris, Leona, and Mediterranean Company possessed at the 
endl of 1870 a network of S880 miles, of which 2720 were 
opened to trate, 421 fn course of construction, and 73) 
remaining to be made: the length opened fur trafic during 
the year aeoounted to 12% malles, hut the expendituse of 
capital was only 26 million francs as against 6? millions in 
1869, Tho receipts for the year were about 211,700,000 
frases, whilet In 1869 they reached 214,800,000; the ex- 
penees, on the contrary, were 75,200,000 against 73,000,000 
in 1869, showing for the wet product a redection of 
9,500,000 francs. The dividend has been fixed at 40 france 
per share, 
Tux Messaoretes Marrone. 
The Memageries Maritimes Company has also held its 


wer for good | 


most determined caviller at the Lustitution consider | general meoting, om the Ist of Augast, The year 1870 
‘the difficulties in the way of selection, and he will, |*howed a total of receipts from all sources of abowt 
if he can judge fairly, be constrained to admit that | 42,900,000 franca, with an expeniiture of 38,400,000, 
there never existed a society, with no protection ex- | Waving a balaneo of 4,500,000 france, There will be an- 
cept the ——— of its members, that shows 
evidence of ao liberal, and withal, so just a spirit 
as the Institution of Civil Engineers. Having no 
assistance from without, auch ad is rendered to ather heat 4 9 oF 
professions, by specified examinations, which decide | oo perc eenagrconr ogg gel sare 
qualification, the Institution has nevertheless pre- | J } A ae Fag ‘ 
curved ita identity perfect theough ite long tite, a! oe aeie Leospertmadeert appear ur yn 
result which coud never have heen achieved except | tes shad ite tr tha’ tae seauh 7 hig ne utente ‘ 
by the greatest caro and judgment. And, in- po eae With ak pod cecil Eaaoneins 
seer, it as difbeult to see how, even if the profession | at stake, anil with the meut delicate political question» at 
ef engineering were duly qualified, aa others are, } the same time unsettled, it lb eet surprising that the activity 


and 18,50 on the pew share capital, 


The Fixasctat Seruatiow. 
The balance-shert of the Stank of France shows (his week 


eonnced a dividend of 27.50 francs on the original steek, : 
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of business does not recover itself #0 rapidly ax had bore at 
first hoped. It mast bo admitted, lodeed, that daring the 
past fortwight there haa been shown an evident heaviness 
in the recovery of affairs. The prices of wroughe ani cast 
iron sre maintained, but that te owlng rather to the inetti- 
clency of transport than to the presence of orders, The 
price of coals is also maintained, though there ts compara. 
tively little business done ia them, 
Tex. Late M. Somaeatt1eit, 

The Society of Civil Engineers bave recently lost one of 
thele most eminent mombers, M, Sommedilier, whose name 
will alwaya reeonin connected with one of the grevtest en- 
gineering works of the centory—the Moot Ceals Tunnel, 
This French engineor, under the patronage of the Count de 
Cavour, put into operation the taachines he had invented 
for boris the tunel, and he learned how to give to bis in- 
vention, as the work advanced, the improvements which 
resulted in complete eaccees, He lived to cosnplete his 
work, bat not to sasiat at the inauguration of it. 

Tux Late M, Mamet. 

The Corps dee Ponte ot Clamsséea has recently suffermt a 
great boss by the death of M, J. Manel, one of its youngest 
imepectors-general, and for many years eeceetary of tho 
| Council Geerral dea Posts ot Chausefes, Horn in 1413, M. 
Maniel took drat honours in the Polyteehnic School in 1834. 
Sitee 1841 he was appointed by the State in the consiractlog 
of the Northern Railway, The company chose him after 
wards ae engivetr-in-chief of works. In 1855, the Aseovia- 
tien of State Railroads in Acstria coatited ta his the 
direction of this great enterprise, which comprises besides 
the construction of 4 vast network of railroad, the design 
and organisation of inaportant metallurgical and industrial 
establishments, These manifoll and arduows <luties be 
fulfilled for ten years with great socoes Returning to 
France he took on important part im several great railway 
andertakings, and then re-eotered Government service. His 
great ability, the ledependence of his character, the ex- 
pecience in business which he acquired in eo busy a career, 
aol the fusiness and extent of his ideas weeld have mate 
bim in the future still mere woeful to his country had be 
been spared. 








Pouraste Ramways, 

Tieer. are in existence railways of all dimensions, from 
the creat lines that transport passengers by milfions, to the 
modest wineral nud workshop thamway for the transfer of 
irom and coal, of of materinia In course of transformation. 
The more the cost of the latter cam be redaced, the more 
one learns the value of earrow genge Himes and the exient 
to whieh they cam beapplied. There are innumerable cases 
where there woalt be great advantages in diminishing the 
rolling resistances, but where the trifling importance of the 
loads to be teoved does not permit the construction of a 
line of the most Limited dimensions and the most economical 
; character, There i¢ at thie moment being coretructed at 
, the works of a wagon lullder at Ivry near Paris, a kicd of 
j portable railway, intended for the conveyance of material 
jie @ sugar fectory, and the lightness, simplicity, and low 
price of which would appear to combine the desired results. 
The way consists of a series of trestles about 17 ft. epan, 
These are placed om the ground withont levelling it in any 
way, od the spams are coepled together at their ends by a 
pin passing through an irom box at each end of every 
trestle. A flat iron belted to the upper part of the hori- 
sental bare of the trestkee forms the rail. Each epan of 
1? ft, welghs only about 45 1b. #9 thet they are easy to 
take up and lay down. Diy them a temporary iron read 
ean be rapidly established which follows the natural contour 
ef the ground over which it pases, The carriages in- 
tended to carry cach from 106 Ih, to 220 Ib, form « series 
of rolling platforms, They are articulated one to the other, 
aul carry baskets on each side, in which the material 
to he moved i4 deposited (such as beetreets, pulp, coal, 
&o.) They ore attached to the platforms each by four 
fron bracketa, Hy thie there is obtained for about 2a 
8 yard an iron road on which a berse can haul on a level 
abeont 20,000 1b, [tis hoped that thie arrengement will 
play an lesportant part in the transport of agricultaral pro- 
dave, abd that under certain circumstances it may be ap- 
plicable with economy to the transport of goods. 














S1a Fxasces Perirt Surri.—We have pleasere in an- 
souncing that the honour of knighthood bas conferred 
on Mr, Francia Petitt Smith, as a reoognition of his labours 
in connexion with the practical introduction of the screw 


propeiler. 


Sreav Frag Exqixts por tw Haorn avy Rorreapax. 
—Messre. Morryecathor and Sona have just completed two 
steam fira engines for the above places. The aathoritirs at 
the Hague bave bad the purchase of « etcam fire engine in 
contemplation for over twelve munths, and after carefully 
discussing the merits of the engines produced both by 
English, Amoeriran, atl Continental manufacturers, they 
derided ow the class af engine produced by the abore firm. 
The points chiefly looked to were those which these makers 
hare specially studied to bring forwerd, and that is, simpli- 
city, durability, and facility of management of the mechine 
in the hands cf « man who may not bea mechanic, as well 
ae the acceasihility to all parte of the engine in ease repairs 
are needed. The Hague engiae at ite prelienisery trial das- 
charged *) gallons per minute to a distance of 140i, ond 
through 4 jets to n distance of 105i. The Hotterdam 
engine is similar to that supplied by Meesrs, Merryweather 
and Sons to that town some six peers since, with the exeep= 
Hom that it discharges 25 per erent, more watet in thy sane 
tigue. 
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DISINTEGRATING GRAIN, 
Carr's Patent Digintegrating Flour Milt. A New Syatem 
of Reducing Wheat, Fe, to Plour. 
By Tuomas Cag. 

In what manner Frain eoukl be best ——- fer the 
manufacture of that all-important requisite bread, so appro- 
priately termed the “ staff of life,” has been une of the grand 
problems that has from the earliest ages excited the intervat 
anil ingenuity of enceetsite generations. 

To the early pestle asd motter, or rude querr, euccerded 
the miilefones, bet to the latter for thousszcleod youre man's 
inventive genie serene to hare been chained, aa no change 
till new of a relicad oe fusdeamestal character has been in- 
troduced in mills for the redertion of wheat into flour, the 
themtioally same description of wills (differing scarce in any- 
thing but in their increased size, and the substitution of 
wind, water, or stenm to drive them in place of mantal 
Jabour), beimg still in ae universal use throughout the world 
as they were in those days af remote antiquity, It is true 
modifications from tite ta time hace bors augeweted, but 











oaly very partially sdopted, and le moat cases the reasow for | & 


ibeir nen-adeption has arisen from the fact, that while the 
principles involved directly ce indirectly in the action of the 
mill stones, are not merely multitudinous and complex (and | 
yet singularly harmeniovs im actium), the mill itself in which | 
they ore embetied, is characteriend by a most admirable 
simp ety in materiel ponstruction, puch #4 the scheanes in- 
fecciecd to euperrende them ilo met possess, simon the chief of 
the alleged unprewements are je at the sactillos of this} 
last all-icopietant requisite, via., sleaplicity in material and. 
ennsiractiog, 

Thas there is the Hungarian system, invented same 64 ; 
yours sines. in which, with the object of avoiding any intrr- 
mixture of powdered bran with the flour, the kernels are 
fires detorticated ar “ bullod” clean, and then respe:l into 
flour between « complleated series of different epeeded duted 
roll, a tedious syetwus, involving some anremtern procexre 
1s entapleto the operation, anit great coed im repairs, & snodi- 
fleation of which plan was not lug sisen patented in Bagbunid. 
Again, there is the directly opposte plan patented Ly Chap- 
toun aod Co,, for their entire wbrat flow, in whieh the bran 
is greand by a second operation into an impalpable powder, 
anil thea mised with the ordinary four, the result Pung 
flour much msembing very fina catenea! in eclour, taste, and 
spell, but claiming to be highly netritions amd wbalrecane. 
Again, there is the plan of Preach Ortgia, ia whied it waa 
proposed to dispense with grinding eaturnly, the what, after 
tecortication, being softened by mareration In water, amd 
crushed by roliers into dowgh ready for making into loaves, 
& oysters in part pursued by Brown and Polson in the masu- 
facture ef their patent corn flowr frum nize. 

Now, it wild be observed that all thoee modea of reduction, 
loth aorkent amd modera, are based on ony exelors, which 
(with the exeeption of the machines Loam mow gelng to 
deseribe) nuirerenlly characterises every mill and pulveris- 
ing mecaine in the werkl, no matter te what purpose they 
are applied; and that is, that at the precise moment the 
material ig being operated on, it invariably intertenca be- 
tween, ond insimulianeously in quotact with, two working 
eurfates, one or both of which then support or bold it 

To illustrate thia, such famiher ezample na these may be 
addweed : the upper and nether stoees of tho before-named 
old flour mill, the psir af parallel rolls af « crushing mill, 
the pestle and mortar, the edge runner and pan, and many 
others, 

In Carr's patent disintegrating thear mill, which it is the 
object of this paper to introdwee to your notice, the reverse 
of all this ie the case, 

Tt comscsta of a suring of boaters, ¢ formed of bars with open 
ppates betworm thers, arranged cylindrically on dise plates, 
around and parallel with a central azle. Into these dise 
plates one end of cack bar is riveted, @> that the bars stand 
at right anglesto the faces of the dises, while thely other 
ends are rivetted into tings, which so tle them that each har 
is supported by the aggregate strength of the whale. 

These cylindrically arranged beaters (forming what I call 
cages, fran the slight reeemblance they have to squirrel 
caper}, are of diffrent diameters, eo that whem placed os 
they aro, comeentrically one witble the other, eallicient 
spaces may intervene between to leolate each, and gity them 
the requisite clearance, anil thus rent any serubling of 

nding action on the material which might ensue between 
thom if they were retating in too close proximity. 

These sets of beaters, of which for four fourteen are used, 
are drives by moans of os open and 9 crossed strap with ex- 
treme papitlty in contrary directicns to ome enuther right 
ani left alternately. 

The wheat Sowa in at the central orifice, and is thrown 
ont by eentrifagal ferce frous the frat cage at a tangent to 
its circle, amd at s speed equivalent to that at which the 
beaters of the seid enge are rotating: where meeting the 
beaters of tho next cage moving im an opposite direction, ite 
direction la reversed, and it ia again thrown outwante to 
tarot the heaters of thy hind cage, aleo moving in « contrary 
sLircetion; aml eo on with the other cages until (and thet in 
loss thar a second from the first introduction), the fragmenta, 
reduced to ine four, semolina, and bran, are delivered in o 
radiating shower, alike from"every part of the periphery into 
& surrounding casing, oll the beaters {of which (Ser are 
about 1000) being ties simultancously effective, and the 
balance of the machine maintained. 

Thus, though with these different ects of beaters, cach acts 
independently, they are se arranged relatively tu one anether, 
that not only isa repetition of (he blows on the same material 
thereby obtained, as many tims tepeated aa there are dif- 
forent sete of beaters, but the eenteiugal force gencrated by 
the rotation of ewch pet is caused to throw the material from 
the first set of Weaters, amd dash it with great ticlence 
against the eccoed, and in like manner againet the third; 
anil so om in directions the reverse of thatin which the ane. 


“* Papar read before Section ( of the Lritish Amoumtun, 


t Wo published an illustration of Mr. Care's tas 
for disintegrating Aour on page 287 of car Inst roe. 
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cessice seta of beater (ft strikes aro moving; by which means tapidety agsiast the flying material, which ia hurbed against 


the blows are emabled to ect with redoubled cucngy 
separated particles of maintter as they are dischar 


om the | thetm wlth projortile icapetus frum ag opposite dircetion by 
egniust | centrifugal force, apd as exch individual particle struck may 


them, precisely in the semo way that stones are hurled iroen | be regarded as eopresonting a separate and distinct blow, 


a aling. 

An artificial momertom is thus 
well as to the beaters, and that in direct o 
ether, euch as ia the case with # cricket bal 
course to an immeasurably greater extent, for when the 
material amd the beaters mvcet, it ia the sui of the two apedts 
added tegether which prodwcwe the shock ; ia which collision 
the motion of the material is totally annihilated, and fresh 
prnjectiln force at the same instant given it in an opposite 

lrvetion, 

thus, when the speed of the machine is increased, ns in 
doing oo the moeorntum of the material increases with st 
(and that in a contrary direction} it follows that todouble the 
number of revolutions per minute becomes equivalent te 

uairopling the speed, and, as the shock is as the eqeerr, 
the disintegrating efect of cach blow becomes sixteen times 
reater than begure, nnd this is rrpeated and with augmect- 
ing force, in cath eucceeding ret ot beatera. he the wall are 
tee tracings to Hlueteate the action of the machine, One is 
& woethonal side elevation of rather more than half the ma- 
chine, showing only (to avold confusion) the partioular bar in 
each cage that eccurs at tbe line of section. 

The cther is a disgram cf « portion of the front view, the 
carved arrows showing the direction in which the cages are 
moring,* and the straight ones, the sig eg course such an 
unbevekable onterisl se a steol bullet wold take in pasieg 
throegh the machine, the bara revolvitg one way are 
opened blue, while those poing the rereru way are scoused 
r 


position to each 





Now a little consideration will show ¢hat with this syetem 
of froe blows no friction ensuca between the machine and the 
material, whieh existe to eo great an extent in other mills; 
neither do the beaters waste thrir impetus on any unyirid- 
ing medium like an anvil, by which the power might be 
seedles!y absorbed, but, om the contrary, mect with 
ho revistance excerpt that which is strictly due to the 
act of overcoming the eulagite strength of the material 
operated om. Thus the rare desideratum |e attained of bav- 
ing no expenditure ef power beyond what is strictly equira- 
lent to the effect produced. 

Not the least noteworthy fact is the important ome, that 
the eficacy of this machine can in no way be affected or 
impaired by work, what trivial amount of wear it may sna- 
tain having not the slightest deteriorating inflaence on ite 
operation ellicienes ; and thus, in place of the tedious weekly 
dressings of the rill stones, it eaay be worked night and day 
without stoppage fir a teelromeonth, and be, eat merely bn 
as good working ceder, and tn every reeport aa eilicient as in 
the first hour it was startod, but m some reapects oven better, 
ns the bruseee and bearings will then be more smooth anid 
bediled more evenly in unison with each other. 

AU the attention the machine requires in working it, is 
diuply to keep the four bearings of ite shafts well oiled, for 
there aro no other rubbing surinces whaterer, 

As — the rwpaire it will require, they are Hemited te 
two, and these only necessary at wide intervals of tine. 

‘The first of these is that of the brasses of the four beatings 
abore spoken of; like all other brassrs they will of course 
requize adjusting and renewing occasionally. The other & 
the renewing of the crucible stoc] beaters whieh may be 
safely estimated to be guod for some tem or twelve yeara at 
inset, whee they could te replaced st an engineer's works in 
a week, 

New it lea Hteral and absolate feet, teat there is nothing 
whatever ele about the teaching at all liable to wear out, 
and wothing otherwise liable to get out of perfect working 
order. 
Carr's patent disintegrating fleur mill is found capable of 
pulverising with care 20 gre. of wheat por hour, and dis- 

ecaing with 23 prize of millstones. he pereeniage of 
r obtained by it ae aliown by a cnrefu! analyse of the 
meal from if azul the same wheat reducet by millstones is 
pretty oeariy the ears; but the quality of that from the 
new enill is greatly eu) ¢, ¢ beng shattered inte a fine 
granular atete, not “felled” of * killed’ as the bakers cnll it, 
ar, in other words, not rendered densely close ane impervious 





by too Gne grinding ander frictional pressure. 
The dieintegrated flour absorbs wore water, forma «a raw 
paste of greater tenneity, and when baked, @ whiter, lighter, 


and mock better keeping bread, with the eveet nulty flarour 
of the whoat most agrvenbiy preserved. 

Itia the opty mall whiek bes ever yet beem invented that is 
not deaplex that single-erting, in which disintegration is 
elfeetod while the materia) is falling freely or being projected 
through the air unsupported; aml in which no individual 
particle thereof, at the moment of disintegration, is ever 
simultaneously im contact with more than ope portin of the 
mill, riz. the ticular beater striking, and > shattering it 
by percussion in mid air, 4a cricket-ball is struck bo mid air 
by the bat. 

It ig ales the cooly nil] the todo of artion of whieh ecm- 
prisa a combination of tho continutns power in the nxill ever 
ihowing ta tt from the peime maver with projectile impetus 
in the material, contmbuting to the attainment of the end in 
TH, ‘ 

Yet widely different as three two principle are they are 
yoked together in the disintegrators, axl, tor the first time, 
work harmoniously, By this novel alllanes, the material 
iteelf, instead of berg incrtly ieapassive a4 in all other milla, 
is nade for the ret time to ise an active part in ite ows 
dissntegration, and to virtunlly coustitute for the time being 
a vita) portion of the machine itself; the projectile momentum, 
weight, and vis inerti of the former ooenprising the sole 
abutment cr fuleram of the machine, whereby it 1s erabled 
to apply the power ¢: ded in driving it to the practical 
purposes required, There isa perpetual swecceson of free 
unartested blows delivered by the beaters with extreme 





© It may be observed thet the three inser cagea more in 
the same way fur the purposo of equal distributiog, 





independent of the other particles sn struck, the total number 


iren to the materiel es cf suck blows amounts to many willions per minute. 


Thus the prineiplea, maode of action, and system of disin- 


ipo bat; bal of | tegrating aetter im the disintegrater mot only bears mo ru- 


»mblance whatever to these of the mills, both of anmeat 
and modern times, but it is distinguished by the total ab- 
sence ln it of ererything appertaining to them of a funda- 
montal character; eo much oo, indeed, that when we attempt 
fo compare itin thase repects with other elle we discover 
nothing but diemetrieel sntagonlams to all previous pro- 
cestoa. 

Ia further explanation of the result aimed at in the con~ 
struction of this machine, it may be necessary to describe 
the structure of the berry of the wheat on whiek it is to act, 
It is composed of an cuter covering called bran, and an inner 
kernel which yields flour, but whem these are eubjected to 
the searching power of the microseope, this outer skin or 
bran is found to be composed of eix diferent entelopra, cach 
with @ distinot structere; and inside of these there is a 
honeroomb alructure af cella, lying in as regular order within 
the outer enatings, ne it ba possible for erem mature to eo 
them. Thows ceila are separated one from another by o 
packing of rather after material called eercaline. 

Tke great object almed at in all four mills is to disin- 
tegrate wheat pickle in such « manner as to reduce it to fine 
Hour without destensing its granular structure, and in pro- 
portinn to the degree in which this is accomplished the 
nutritive propertice ere retained of diminished, 

Now it will be admitted by all, that wheat cannet be 
gritisd in one operation inte fine floar by rail stones, with- 
nut estroping a consxierahle portion of ite granuiar structure. 

The knowledge of this has created the Austrian and Hun- 
garlan method already described, which though succossful, 
tn the production of s Gee quality of dour, is expensive and 
tedious. By the machine under review. however, the desired 
result is most effectually and economically obtained. 

Two of there machines are now aod have been for many 
months in successful daily operation at Messrs, Gibsons and 
Walker's flout mill at Bonington, adjoining this city, where, 
hy the kind courtesy of that Orm they tay be inspected in 
eperation by any of the members or associates, and 1 am coo- 
fident will amply ropay theee interested in tha machine fur 
the time they spend in its inepection, 


——_—_—_ EE 


THE BRITISH ASSOCIATION, 


Annas or Sin Wittzae Toowsox, Kez., LL.D, FES, 
Paraivtsr. 
(Comeluded from ganze €9.) 

Raaeastro ta the science cf terrestrial magnetiam, we Gil 
in the reports of carly years of the British Association asnple 
evidence of its diligent cultivation. Mamy of tho ehiof 
scientific mes of the day from England, Scotland, and Ire. 
land foued a strong atiraclion fo the Asmciation im the 
focilities which it alloeded to thom fee co-operating im their 
work om this subject. Lloyd, Phillips, Pox, Uo, and 
Sabias made maguetic obsercations all over Girwat Britain; 
awil their results, collected hy Sabine, gave for the fires time 
an accurate acd complete survey of terrestrial magnetiem 
‘the areca of this island. I am informed by Frofeseor 
ips that, in the beginning of the Association, Her- 
schel, thongh a “sincere well-wisber,” felt doubts ae to 
the general utility and probable success of the plan and pur- 

cee pripoeed; but his seal for terrestrial magnetiam 
Prong hiea fron being euerely a sincere wellewisher to join 
actively and cordially a the work of the Association. “In 
this he began to give effectual aid in the great qnestion of 
mageetical Ubservaterica, and wae indent foremost ainong 
the supporters of that which is really Subine's greet work. 
At intervals, until abont 1938, Herschel continued to give 
efveteal avi.” Sabine has carried om hia great work witlerut 
intermissios to the pevsent day; thirty years ago ho gave to 
(inuse a large part of the data Segulved fas working out the 
splierical huresonie analysis of terrestrial magnctiem over the 
whole earth. A recaleulating of the harmonic annlysis for 
the altered state of terrestrial magnetimn of the present time 
has been undertaken by Adams. Me writes to me that he 
has “already beun some of the introductory werk, #0 as to 
be ready when bir Edward Sabine's Tables of the values of 
the magnetic elements deduced from observation are com. 
pketed, at coee to male use of them,” and that he intends to 
take into acoreat terme of at least ome order beyond theese 
ineluted by Gaum, The fore in which the requisite data 
ato ta he pevsented to bie faa magnotio chart of the whole 
surface of the globe. Materials fran seclentific travellers of 
all nations, from our home magnetic observatories, fram the 
magnetic obserraturics of 8c, Helena, the Capo, Van 
Diemen's Lani, and Torvnte, aed from the scientilic obver. 
vatories of other comntrics bave been brought together by 
Satine, Silently, day alter day, night after night, for & 
quarter of a century he has tealed with ome oonstant assistant 
always by bis side to rodare these obsorvations and prepare 
Gr the great work. At thls moment, while we are hero 
sesetubled, | belseve that, la thelr quiet ssminer retirement 
tn Wales, Str Edward and Lady Sabine are at work on the 
magactic chart of the world. If two years of life and bealth 
are granted to them, science will be provided with a koy 
which mutt powerfully condace to the ultimate opening ap 
ef one of the most refractory enigunas of cusmical ph, 
the cante of terrestrial maguctiom, 

To give any evctch, however clight, of scientiile inrestiga- 
tion performed, Quring the past year would, eveo if 1 were 
competent fir the task, far exceed the limits within which [ 
ans confined om the pevsent occasion. A detailed account of 
work dome and knowledge guinet in acience Heitain ought 
to have every year, The Journal of the Chemical Soriety 
and the Zoeclagicat Hecord do excellent service by giving 
abstracts of all pspers published in their departments. The 
wimiruble example al by the German “ Fortechritte™ 
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and “ Jabresbericht” is before us; but hii oo far as I) discredited fundamental electric discovery of Faraday's, or | attracting or ing other wack centroa with forces depend- 
do fallow it tn Brita, that, again, when Y rt Brita Assocation | fg upon the ing distances B rapponten en 

is true that several of the annual volumes of the "Jahres. | was invoked to supply their electricians with methods for ed with the tecit aeeamption that inertia and 
i Tehish thay found aeanpeary bo nopure attraction of each atom is infinitely small and the number 





UJ - 
sarily at a considerable interval of timo after the ‘ the best economical return for their expecrliture, and to oF tame inkalialy gree), Bt 00m wo with those who 
cannot supply the want. As independent British 3 obviate and de! those faulte in their electric material | have attributed to the atom eccupation with infinite 
tion is for many obvious reasons desirable. The two publi-| which had led to disaster), they were laying the foundation | hardnces and strength (incredible in an: trite body}; but 
cations, in Germas and English, would, both by their} for accurate mreasaroment in every scier ~ | we must realise it ns a piece of matter of measurable dimen- 
differences and by their agreements, illustrate the progress in the world, and initiating a train of investigation | sions, with shape, motion, and laws of action, intelligible 
of sclence more correctly and usefully than any single work | which mow senda up branches into the loftiest and | « of scien oo eoietion. 
could do, even if be roy oe taneously in the too en er et ee Long may tho Eritish| aig mye be pd light discovered by Newton was 
languages, It seems to me to prosnote the establish-| Association eantinue a bond of in, and a medium for the | estimated by himee! ee es oe: not the mast 
mest of a British Year Book of Science is an object to which | interchange of good offices between seeemce and the world. considerable, detection which hath hitherto been made in the 
the powerful action of the British Association would be| The greatest achioverment yet made in molecular theory of | operations of nature.” 
thoroughly appropriate. tho yoreertice of malice 1e the Kose heey of gam, Hed he not been deflected from the subject, he could mot 
se Sanne, to sewed obese in noel eee tet sel Batre Ape stated 7 _ pave Biot to tas me epestoom) bat Sb, with the 
eckere, choose some of those w we struck me | Bernoulli, largel developed by Herapa' madea inevitably jimoo rs iM, Whe re 
a. ule, and w Dat to Ha present advanced vate’ Fy sereel Re the miboteagth canteen Our fundamental know- 
Accurate and minute measurement to the now- | Cleusius and Maxwell. Joule, his d oquivn- of the dark lines is duo solely to Fraunhoter 
imagination « lees loft: dignified work than | lent of heat, and his experiments upon the produced by | W: saw them, but did mot discover them. Browster 
looking for something new. But nearly all the of 1 wl mpl diemrenlle: emg Inboured Jong and well to fect the prismatic analysis of 
of science hare of accurate | velovity of the ultimate molecules or atoms com im it. sunlight ; his observat on the dark bands produced 


45 ; t ton of interposed and vapours laid im- 
minute sifting of numerical results, The popular iden of | 60° Fabr., and ft. per second at the freezing point. | portant foundations for the su ctare whieh be 
Newton's grandest discovery is that the theory of gravitation | Clausias took fully into account the impacts of molecules | scarcely lived to me Pinzzi Smyth, wl perp oe obser- 
finshed into bis mind, so the discovery was made. It! on one another, and the kinetic energy of relative motions! vation performed on the Peak of Teneriffe, added greatly to 
was by a long train of mathematical caloulation, founded on | of the matter constituting an individual atom. Ho investi. | our knowledge of the dark lines produced in the solar spectruns 
resulta accumulated through prodigious toil of practical) gated the relation between their diameters, the number in a| by the absorption of our own at here, The prism be- 
astrepomoers, that Newton firet demonstrated the forces | given space, and the mean of path Gem ingest care an instrument for chemical qualitative anel in the 
A dete i o mages - “4 oe, oenates of the | hands ss Hiern who first showed how, 
af those forces, and a force ing | sbeolute dimensions of atoma, to which I fer Inter. | through old i Leth cd prseng the estimation 

A of substances frean the fcloure whi thoy give oo flames, 


, and | u i for a cam be prosecuted with an accuracy and a discriminating 
him the idea of tho universality of gravitation ; but when he | complete theory of the diffusion of fluids, previously a most} power mot to be attained when the colour is judged by the 
compare the i of the force on the | refractory enigma. The deeply penetrating genius of Max-| unaided eye. But tho application of this test to solar and 
i well — in viscosity and thermal conductivity, and | stellar ee never, I beliove, been suggested, either 
heavy body of equal mass at the earth's surface, he did not | thus completed the dynamical explanation of all the known | directly or i ly, by any other naturalist, when Stokes 
find ree whieh the law ho was discovering re- | properties of gases, except their el rewtatance and brittle-| taught Ht to moe in Cambridge at some time prioe to the 
he ish bis discovery | ness to electric force. sumener of 1852. The obverrational and experimental foun- 
. Ibis tieounted that, being present at a meeting} No such comprehensive molecular theory had ever been | dations oa which bo built were: 
be heard a paper road, describing | even imayined before the nineteenth century. Dviinite and) 1, The discovery by Fraunhofer of » coincidence betworn 
geodesic measurenent by Picard which led to & serous eor- complete in ite area ns it is, it is but a well-drawn part of #| his double dark Line, D, of the solar spectrum and a double 
rection of the previ accepted estiznate of the carth’s | great chart, in which all physical science will be represented | bright line which he cheerved in the spectra of ordinary 
i Newton pequlre’. oe ent eee Se Sal flames. 
and commenced hi culations, but felt so whole. prospect we now have of an completion = ott 
much agitated that he banded over the arithmetical work to/ ofthis chart is based on the aguim of stows. But there hy Beeteoees We TL, Mien eek eee he cuinsidence 
a friend: then (and mot when, sitting ina garden, ho saw an | can be no permanent satisfaction to the mind im explaining | 17 9. astonishing depres of mn: to bo accurate 
apple fail) did he ascertals that gravitation keeps the moon | beat, light, elasticity, diffasion, tien, ig Cegres of minuteners. 
in her orbit, in, nal 0 


= 


eloctricity and mn 
solida, and describing pooredy those. 4. The fact that the yellow light giren out when aalt is 


' t states of matter to one another thrown on barning spirit consista almoet solely of the two 

Pe F eect of ee re eapacity, which teatintice 4 Event aumbers of atoms, when wep penly identical qualities which constitute that double bright 
, hilosophy, tendi discard action atom itself are simply assumed. When ne. 

pata was the cee of minuto abd accurate measure which we bave the first instalments in Clausius and Max-| 4. Observations mado by Stokes himself, which showed 

oat Io's di of thermo-dynamic laws through the | ¥¢il's werk, is complete, we are bat brought [ace to faco with the bright line, D, to be abscnt in a candlo-fame wien tho 


ol P wick was snuffed clean,eo a8 not to project into the lumino: 
r papurnaiive ly grand question, what is the inner mechanism corel eT hee ne peejest i rey pi» agen 
tn a watch-glass. And 


it rola naar ‘Sudan, |i) tt sae eed nel pi 
sal Vouk tes covcatecl ontte aloe boos eae af chomical afinity and of tho differences of quality of tedium which enita the rays, Don ite on acount, an a 
me [coi isimbols yer zion sav vege asi iad dace ee 

Gres pangeien has been dane to SS ee, tinge: Pot ling way which may possibly bead to a tull taugt ‘tay ‘end whic I gare rm ly ahorwards or 
subjects. The origin of exact science in terrestrial rm grand proven So of Ewen, whe Soke 1S ous i. Tht the double leer . ther telpuoe” ‘dark, is due 
netism is traceable to Gauss’s inventive of methods of Gind-| Cihers, no variety of elements with . oF watery, or | to vapour of sodium. * 


ing the magnetic intensity in wbsolate measure. I bave| tight, or heavy principles; nor suppoecs light to be ooe| 2. That the ultimate atom of sodium is susceptible of 
spoken of b fire another, electricity a fluid, magnetisn a vital | regular elastic vibrations, like those of a tuning fk or of 

ef hugia mation” Tabs satoment {Une Den on ey pp 
Y jo enatter.” 4 2 an | two etri areal imate unison, or an @ ie 
Union, Weber, extended the practice of absolute measure- | admirable peper ca the atomic theory of Lucretius, which + it elaatic ee, is has two fandame: eotee 
ment to electric currents, the resistance of an electric oon- in the North British Review, for March, 1864, cons | or vibrations of approxisnately equal pitch; and that the 
ductor, and the electromotive force of # galvanic elemen @ most ing and instructive sammary of | periods of these vibrations are precisely the periods of the 
He showed the relation between electrostatic and électro- | ancient and modern doctrine regarding atoms. Allow me to two alightly different yellow lights constituting the doable 

t tine D, 


it azpect of atomic th i existence of . That whem rapour of sodium is at a high enough temn- 
netic Eocasure, the reciprocal of resistance, of, as we the chemical stom, sired quite 8 complex litthe world, | perature to become riself a source of light, e Premmay. herve 
it, “comducting power," is electrostatic measure, are cach of | wwemms very probable; and the description of the Lueretian | theese two fandamental vibrations simultaneously ; amd that, 
them a velocity. Hoe made an elaborate and difficult series | gtom is wonderfully applicable to it. We are not wholly | therefore, the light ing from it is of the to qualities 
of experiments to mensure the velocity which is equal to the | without hope that the real 1 weight of each such atom may | constituting the bright line D, 
conducting power, im electrostatic measure, anil at the sme | some day be known—not ly the relative weight of the | 4. That when vapour of sodium is present in apace across 
time to resistance in electro-mageetlc measure, it ome | several atoms, but the number in a given volute of any| which light from another source is propagated, its atoms, 
cond i 5 that the form end motion of the pasta of cack sccording to a well-known general principle of dynanics 
vance along a road of which Faraday was the pioneer, dis- | atom and the distances by which they are separated may be| are set to vibrate in either or both of those fandamen 
4 2 ; . modes, if some of the incident light is of one or other of 
a regarding tho eloctricity, and light may be illustrated by exact etrical | their periods, or some of ome and some of the other; eo that 
ic u exact a i ; and th a the inter. | the energy of the wares of those particular qualation of light 
velocity of light. Weber's measurement verifies approxi- inte and — constituent medium may be arrived at.| is coaverted into thermal vibrations of the mediucn anil idis- 
planets and music of the spheres will be| persed in all directions, whilo light of all other qualities, 
ed as having suggested this most grand | Seslocted for » while in admiration of the maze in which the| oven though very nearly agrocing with them, is transmitted 
theory, and as having afforded the first quantitative test of | tiny atoms run.” with comparatively no toon 
the reoondite prope’ the relations ven before this wae written some of the anticipated results| 5, That Fraunhofer’s double dark line D of solar and 
betwoen electricity and light depend. A remensurement of | kad bern partially attained. Loschmidt in Vienna hed | stellar epectra is due to the presence of rapour of sodium in 
Weber's critical velocity on « new plan by Maxwell bim- | ghown, and net much later Stoney independently in Bag. atmoepherna surrounding the wun and those stare in whose 
self, and the important correction of the velocity of light by | land showed, bow to deduce from and Maxwell's| spectra it had been observed. 
Foweault's laboratory experiments, verified by astromamical | kinetic theory of gases a superior limit to the number of| 6. That other vapours than sodium are to be found in the 
observation, seem to show a still closer f.  The | atoms ina given measurable space. I was unfortunately of sun and stars by searching for substances 
moet accurate possible determination of Weber's critical | quite unaware of what Loschmidt and Stoney had done | producing in the epectre of artificsal flames bright lines coin- 
velocity is just now a primary object of the Association's | when I made « similar estimate on the same foundation, and | ciding with other dark lines of the solar and stellar spectra 
Committee om Electric Measurement, and it is at prosent | coenmunicated it to Nature in an article on “The Size of | than the Fraunhofer line 1). 
remature to speculate as to the closeness of the agreement | Atoms.” Hut queations of personal priority, bowerer inte-| The Jest of these propositions I felt to be coafirmed (it was 
woen that velocity and the velocity of light, This leads | posting they may be to the persona concerned, sink into in-| perhaps partly suggested) Lo striking and beautiful ex- 
moo to remark how much science, cven in its moet lofty epectt- | signi in the prospect of any of deeper insight aent admirably adapted for lecture illustrations, duc to 
lations, gains in return for benefits conferred lente ent into the secrets of natare. Tho tripie coincidence of indo-| Foucault, which had been shorn to me by M. Duboseque 
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tion to te the social and material wel pendent reasoning to this enso is valuablo as confirmation of| Soleir, and the Abbé Moigno, in Paris in the month of 
Thoso who perilied oa licon their money ia a conclusion riclently ing i —— October, AKL A prions ad lenses wore arrenged to threw 
dimensions 


. lz i a im ® Berets AD ima! s umn of » vertical 

enterprise, and of the world-wide | of the molecular structure of matter. Chemists and other eleetelo are AT pa ea oy werful battery, 
benedite which must flow from ita success; they were at the | paruraliaia had been in the habit of evading questions as to | the lower one of which was hollowed likes eup. When 
same timo not unmoved ts to Conny of the scientific pro- | tho hardness of indivisibility of atoms by virtually asus ion of erpper and pisaat of sles wate separately thrown 


blem directly presented to them; but they little thought | thom to be asd infintiely numerous. We the cup, the spectrum exhibited, in definite 
that it was to be immediately, through their work, that the | must now po longer spor the pring By wn Alin pasitions, magnificent well marked bande different colours 
was to be instructed in a long-negleeted ned! mystic point endowed with inertia and the attribute of ' characteristic of the two metals. When a piece of brase 


Aucust 11, 1871.) 


ENGINEERING. 


97 





of the British 
well ilbustrated by the fact that it waa ee 
with Plickor ‘at the Noweastle moeting 
ca the quailiy of the light enisied by glowing pre wich he 
on the quality of the li i lowing whi 
and Frankland have with adimirabl 
Schentitic wealth ¢ to acca according to the law 
of compound interest. Every addition to keow' of pro- 
pertios of matter supplies naturalist with new inatru- 
mental means for discovering and in! ting phenomena of 
nature, ce rel ope gee See re pe —— 
lieations, bringing gains it value into 
Piiloscphy. Thus Fraskland, bed, froan 
biness of a candle burning in a 
at Blanc, to scrutinise Davy's 
theory of flame, discovered that brightness without inoan- 
ls is “_ toa 
a 


and the 
two found that every i gives a continu- 
ous spectram—that an incandescent gas under varied preesure 
gives bright bars acrom the comtinucus poe 7 some of 
which, from the sharp, hard and fast lines! where the 
gaa is in a state of extrome attenuation, 
side into nebulous bands as 


Kemmprenoene Sores nev bright linea, gives a senaller and 
mls mts Sy fells thurs cl, 
when the is A un- 
pipe pe lps Coors ge bp 
bbe this — a ig: penn a 
great discovery of comting ween ani 
states. Sach things make lide-blood of eclenen. In con- 
templating thera we feel as if lod out from narrow waters of 
i a ton refreshing excursion on the broad and 
a truth, where we learn from the wonders we sce 
that therv are endlessly more asd more glorious wonders still 


Unacen. 
Stokes'sdynamical theory au; the key tothe philosoph: 

of Frankland and Lackger'e SS pry of a 

een es ee ee ee eee ee tte 


fundamental note or notes. In a highly attenua pe tenn 
atom is very rarely in collision with other atoms, and there- 
aeels 4 Sones bn a ciate of true wibratien., Hence 

spectrum of a iy attenuated consists of one or 
seas nectstg dang leis ean oink nese perceptible 
continuous gradation of prismatic colour. In denser gas cach 
atom is frequently in collision, but still is for mach more 
time free, in intervals between colliai « in 
collision ; #0 that not only la the atoen itself thrown sumably 


tions im every variety of 
lision becomes more considerable 
in its inflaemce, Hence bright lines in tho spectrum broaden 
out somewhat, and the continuous spectrum becomes leas 
feint. In still denser gas each atom may be almost as much 
timo in collision as free, and the 
bread nebulous crossing  continuows spectrum of con- 
ederable bri When the medium is eo dense that 
each atom is always 
from influence of ite 


eS a 
judge o it uation 108 aporous or lqui according 


* Edinburgh Transactions, 1858-59, 


spectrum then consists of | other 


While these it investigations of properties of matter 
were gai on. naturalists were not Fite with the newly 
power of the spectroscope at their sarvico. 

of Banaen in di i 


za the old blow-pipe an 
orschel, ined 


flaenced Ay ee pa ee to the eye of the spectator, 
eo ae to 


measuring the relative velocity with which « star # 
to o¢ recedes from the earth. The yeneiete by, 
in the epectruz 


7 
sé 


ie observed 


ebemical purpose fee the) pe that 
ee ppaple ppt Ef Fat TY 


F 


t extremely 
difficult, Still, with such great skill os Mr. Huggies has 
brought to bear on the investigntion, it cam scarcely be 
doubted that velocities of many other stars may be measured. 
What is now wanted is, certainly not greater skill, pera 
set oven more powerful instruments, but more instrumen' 
and more Lockyer’s appt ions of the velocit: 
test to the relative motions of different gases in the sun’s 
g <a is shapreation of y pore at 
tminenees, ani ions of the varying 

postion 


sented by the mize sabstance as it moves from one 


During dx or eight prechous minutos of time, apectee- 
born ap; to the solar atmosphere and to tho 
0 dark dise of the moon celipsing the 
sun. Some of the wonderful results of such prune. “hong 
made in Indin om the occasion of the eclipse of Au 
were described by Professor Stokes in a previous 
Valuable result havo, through the bi assistance given 
the British asd American Governments, been obtained 
from the total ecllj i 
— comdition of 3 
re 


corona seen round 


reflection of the t of the glowing and 
“bellam”® rou hy I bellve I tase ange on tie 
present occasion when jon must again be made to 
utilise a total eclipse of the sun, that the British Association 


confidently trusts to our Government exercising the same 

wise liberality as herntefore in the kateresta of " 

Tho old 
similar 





* Frankland and find tho i amie to 
sive'e tery decded txight line nok nc bom, D, bub hiheclo 
not ified with any terrestrial flame. It seems to in- 
dicate a new substance, which they propose to call helium. 


rhe gradual 


condensation of which 


beginning. 


Mayer first beak 
may be due to Sooviiation Gan 
to 


ut he 
the 


fae : 
H 
3 
F 
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of solar heat bed seemed 
it as mo longer 
tenable, because I had been in the first driven, by con- 
sideration of the be aap constancy of the earth's 
peg iy daa 
cone! = incipal source tole ap- 
preciably effective cules of wan-beat, 1 boline ciecalating 
sus ot presont isside the earth's orbit ;'"* 
because Leverricr's researches om the motion of the planet 
Mercury, though giving evidence of a sensible influence 
stiributable to matter circalating os a great number of 
small planets within bis orbit round the sun, showed that 
tho amoust of matter that could possibly be assumed to 
eireulate at any considerable distance from the sun must be 
very small; and therefore “if the meteoric influx taking 
place at tis to produce any appreciable por- 
tion of the host rudiated away, it must be supposed to be 
from matter eirealating ro the sun, within very short 
‘Teall have te boseppesed co gaeah that senets ooald eomesly 
to beaup, eo great that comets co 
have oscaped as comets actually have escaped, showing no 
discoverable eBecta of after passing his surface 
within a distance equal to one-cighth of his radius, All 
sbi considered, t seoms little probability im the b 
that solar radiation is 
preennt ; 
tenable, 


present merely an incandescent liquid mass cooling: 
Than on pesely astronomical Faken em led 
as very improbable the b Ghat Ube sun's 
heat ia supplied dy: ly from year to year by the influx 
But sow ysis gives proof finally 


conebasive it. 

Each metoor circulating round the eum must fall im along 
aa 
must have been fors | time exposed to an enormous 
heating effect from bis radiation when wery noar, and must 
thes have been driven into before actually falling 
inte the aus. Thus, if Mayer's hypothesis is correct, friction 
between vortices of meteoric vapours and the sun's atmo- 

must be the immediate cause of solar heat; and the 
velocity with which these vapours circulate round equatorial 
me of the sum snust asaoust to 436 kilometres per socond. 
trum test of velocity applied by Lockyer showed 

but « twentieth _ of this amount as the greatest observed 
relative velocity between differunt vapours in the sun's atino- 


here, 
At the Grat Liverpool meoting of tho British Association 
(1854), is advancing a gravitational theory to account for 
heat, light, and motions of the universe, I urge that 
the immodiately antecedent comdition of the matter of which 
to oun and planete weno Seeneed, 20) pelng Gare, cont set 
we been gaseous; but that it probably was solid, may 
have been. [ihe She. weleerie Se ich wo still so fre- 
no 


oe 
moet with The discovery of Huggins, 
ar the the i 90 far a ih mis maslows 
@a, proceeds from t 

anathat the had of comri alan re 
tora 


and nitrogen gases, 
us Ui bt of Incande- 
scent gas, —_- oat age ul ly to fi 


Most important steps havo been reecntly made towards 
the discovery of the nature of comets; establishing with 





m." 
Transactions of the Hoyal Society of Edinburgh, ish; and 


” Mochanical "ee 
{. of the Sun's t” (Meemitien's Magasine, 
March, 1862}. 


98 
nothing short of certainty the truth of a h which 
had long appeared to me probable, that consist of 


almost 

to whi T have referred semsined a mare hypothacia (I do 
not know that it ls was ever even pablished), until, in 1566, 
Sehbay i calculated, from ol 5) on the Aw 


oars, : th m2 ihe ha’ bent tional 
since the 2, re been ex 

isplaye a tho November mnetoors. it bad con 
been bel that these interesting visitants came from « 
train of small detached cireulating round the sum 


ed the persodic time in passing ax, ticular point, and gave 
of fire di paslods te’ the tio i 
meteoric stream round the san, any one of which would 
satioty his statistical result, He further coneleded that the 
line of modes, that ia to may, the line in whieh the plam of the 
meteoric belt ents the p of the earth's orbit, has a pro- 
ive sidereal motion of about 62°.4 per annum. ere, 

en, wasn splendid problem for a astronomer ; 
ior 


Adama, by the 9 
Gauss, found that of the fire pole allowed by Newton jast 
one itted the motion of the line of modes to be explained 
by t! disturbing influence of Jupiter, Saturn, other 
oy oe The chosen on these grounds is 334 years. 

Lavestigation showed farther that the form of the orbit 
isa long ec! , giving for shortest distance from the sun 
145 mi lometrea, asd for longest distance 2805 million 


kilometres. Adams oleo worked out the longitwiée of the 
perihelion and the inclination of the orbit's plane to the pisne 


servations om the meteors, and independently —— pn 
ion. Lt 
therefore thoroughly established that Tempel's Comet 1. 
1868, consists of am elliptic train of minute planets, of which a 
few thousands of millions fall to the carth annually about the 
1ith of November, when we cross their track, 


Inst time having been correetly predicted by Professor 
Newton), We have passed through a of the belt greatly 
Genser the average. The d part e train, when 


astounding reeult, taken along with Hu, a's 8 
peer samygeerotny wh. a of the head: rye 
confirm most strikingly Tait’s theory 
have already ref 


cording 
iumination, and nearness, but ales of tactic armnge- 
ment, as of a fleck of binls or the edge of a clowd of 
tobacco smoke! What prodigious difSeultios are to be ox- 
plained, you may jrage from two or thre sentences which 

shall read from Hereebel's Astronomy, and from the fact 
that even Sekiaparelli seems still to believe in tho repulsion. 
“There is, beyond question, eome profound sceret and 
mystery of nature concerned in the phenomenon of their 


igo i, Direetor of the Obserratory 

Milan, arho, in & tated lst December, 1866, pointed 
owt that the elements of the orbitof the August metecrs, 
ealouieted from the orn perean of their a ¢ 
oe the supposition on! a clongat i 
cel very closely with those of the anbit of Comet IL, 1862, 

lated by Dr. Oppolzer, In the same letter Sehia 
gites clements of orbit of the November 
theee were sot suilicient!, 
the orbit with that of any 
1867, M. Leverrier 


bat 
aceurate to enable him to identify 


ta closely agreed 
empel's Comot (I. 1806), calealated . Dr. O; 


om February 2, Schinparelli having rvewleulated 
of the —< the a b eneere : noticed the 
ment, Adame arrived quite in tly at the conclusion 
that the orbit of 33} years pew gray pn which must be 
chosen, out of the five indicated by P Newton. Hi 
ealeulations were sallicienthy advanced before the letters 
referred to appeared, to show that the other foar orbits affered 
by Newton were inadmissible. But the calculations to be 
gone through to find the secular motion of the node in suck 
an elon orbie aa that of the motoors, were necessarily 
vy long. so that they were mat oom ull about Mareh, 
Isé7, They were counteumicated im that month*to the 

ssophical Socicty, ani im the month following 
mical Socirty. 


Cambri 
to the Avene 








Hfis | all 
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ject of thie my -. « 09 encemons a ag, 
pee See CaaS the 
achng pan 6 Shee een See 
space, a as no other natural phenomenon is 
eotexciting. Itis clear that if we have to deal here 
Leip pepe ey megher gl magma: Eager? mney we. beomncer 
‘at all, it mast be under the dominion of forces incom he 
more eeergelic than gravitation, and quite of a different 
nature” 


Think now ef the adusirable simplicity with which Tnit's 
utifal “seabird analogy." as it has been called, can explain 
phenomena. 


and being zoology 
hy. A very ancient 
specalation, us to by many naturalists (so much so 
t I have & choice of modern terms to quote in expressing 
under meteorological conditions tery diger- 
in t, dead eaatter may have ran together or 
ee or fermented into “ germa of life,” or “ organic 
cells,” or * protoplasm.” Dut scence brings a vast mass of 
inductive evidesoo against this hypothesis of spontaneous 
guneration, aa you have heard from my ljecessor in the 
ehair. Careful enough seratioy bas, in every 

caso i tals present day, diseovered life ax m nt to 
life. matter cannot become living without coming 
under tho influence of matter previously alive. This soos 
to me as sure a teaching of science as the law of gravitation, 
I utterly repudiate, as opposed to all philosophical uniformi- 
tarianises, the assumption of “ different meteorological con- 
ditions’"—that is to say, wxnowhat diferent viclestudes of 


tern) . Presare, modsture, atmxcaphar —~ to 
fre ort iit that to take place by foree or motion of 
matter 0, which iso direet econtrarention of what 


soanas to us biological law, Iam prepared for the answer, 
“ our code of biological law is an expression of owr ignorance 
as well as of car keowledge.” And Lasy yoa: toate for 
spomtancous goneration out of inorganic materials; let xd 
one mot sati with the ——. Begative testimony of whic 
we have now eo much against it, throw himself into the in- 
quiry, Swels a of Pastear, Poachet, amd 
inoet interesting and momentous in 


Husiey, and I am ready to 
faith, true through all hrough all time, that life 
from life, and from nothing bus life 
How, then, did life originate on the earth? Tracing the 
physical history of the earth backwards, oa striet dynamical 
principles, we are t to a rod-hot'molted globe on which 
m0 life could exist. nee when the earth was first fit for 
life, therw wae no living thing on it. There were rocks #0 
and disintegrated, water, nit ali round, watesed and ille- 
mainated by a brilliant um, ready to become a garden. Did 
and trees and dowers spring into existence, in all the 
tulness of ripe beauty, by a of Creative Power? or did 
vegetation, growing up from sced sown, spread and multiply 
ower the whole earth? Science is bound, by the everlasting 
law of honour, to face fearlessly every peo which can 


of | fairly be presented to it. If a probable solution, consistent 
with the 


ordinary course of nature, can be found, we must 

not invoke an abnormal act of Creative Power. When a lava 
stream flows down the sides of Veravius or Etna it quick! 

cools and becomes solid; and after a few weeks or years it 

teems with vegetable and animal life, which foe it orlginated 

the of seed ova and by the migration of in- 

drvideal living creatures. When a volcanic —— 
from the sen, and after a few years is found i 

to do not beeitate to assume that seed bas been 

watted to it through the air, or feated to it an rafts, Ip it 


beginning of vegetable life om tho earth is gimilarly 
explained? Every year thousands, probably millions, of 
fragments of solid matter fall upon earth—whenee came 


those fragments ? What is the sous history of any ome 
of them? Was it created in the boginn Pr, tine an 

? This idoa le so unaces| @ that, taedtly 
men diseard it. It is often assumed that 
, and it is certain that some, meteoric stones are frag- 
ments which bed been broken off from greater masses 
and Inanched free into space. It is a# eure thot collisions 
must ccour between great masses moving through space 
as it is that ships, stewed without intelligence directed 
to pevvent nll could not cross and recross the 
Atlantic for thousands of years with immunity from col- 


© Herechel's Astronomy, 22 
+ Hoerschel's Astronomy, 10th Edition, § S90, 


mass 
or explicitly, all 
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lisions §=When two great masses come in collisian 
it is certako thas a 


ve i no greater violence than individual 
eee hag de pag leh dag t med ing by gan- 
powder. Should the time when this earth comes into colli- 
sion with another bod im di ‘ 


g 
E 


on 
ruins of another 
visionary ; al! 1 maintain is that it 


Li race rr te 
may secen wild 
is not unscientific. ; 
From the carth stocked with such vegetation as it could 
receive meteorieally, to the carth teeming with al) the end- 


tep is prodigious; yot, according to the doctrine of conti- 
nalty, uscst ably laid Seociat 
in 


ly 
chair (Mr, Grove), all creatures now firing on earth 


with the ome words: It isinterveting to contemplate 

on entengled be 

20D, 
iy “ 

diferent from each other, and dependeet om each other in so 

complex # manser, have all been produced by laws a 

around us.” . . . . “There is ur in this view 


tiful Bact ful, havo bees and are being 
evolved.” ith the in these two semtemres 
I most cordially sym; havo omitted two sentences 
which come between them, describing briedy the hy; esis 


origia of species 
have always felt that this hypothesis does sot comtais the 
boobogy, si 4 bn Herschel, ft bbe 
i » Bir Jo in expressing a favours 

jedgment on the hypothesis of zoological evolution, with, 

ever, tome rewrration in respect to the origin of man, 
objected to the dortrine of natural selection, that it was too 
lke the Laputan sacthod of marking books, and that i did 
not sulliciently take into account « contiqually guidieg and 
controlling intelligence. This seems to mea most valuable 
amd instructive critectem. 1 feel profoundly convinced that 
the argument of design has been greatly too much Jost 
of in recent zoologteal speculations. Heaction against 
frivolitios of teleology, such as are to be found, not rarely, 
in the notes of the learned Commentaters on Paley's Natural 
Theology," has I believe had a temporary effect in turnin 
attention from the solid amd irrefragable argument so well 
put forward in that excellent old book. But overpowering! 
strong proofs of intelligent and benevolent design lie ail 
ro us, and if ever perplexitios, whether metapSysical or 
scientific, turn us away from them for a tiine, they come 
back upon us with irresistible force, showing to us through 
nature the influence of a free will, and ing ws that all 
living beings depend on one ever-acting Creator and Ruler. 


Leap Discovnsivs.—Rich argentiferous lead is stated to 
have been discovered at Aspen, om the Union Pacific Railroad, 
Claims have been taken, aod a anresy with a capital of 
75,000 dole. has been formed t work them. 





Tar Reesax Navx—Tho commandant of the port of 
Nlcolaloff, Vieo-Admiral Arkass, is making himself fully 
acquai ith every detail of the port. The Russian 


authorities are aleo credited with an intention to make a 
geographical or rather a hydrographical sarvoy of the Black 
Sea and the Sea of Azof, incl the soundings, the teza- 
perature of the water, the best anchorages, &e. 

A a yee ge Pee A. J nate _ 

meral superintendent of t eonay lean lronad, 
ance upon en: Na. 422, whic has been taken into 
Pe taho was placed upos the road October 
17, 1807, and ran until May if, 1871, During the whole of 
thls timag she Kauled fast and eary trains over the middie 
division, amd sho ran 155,240 miles, her repairs coming a 
Little less than 2) cents per eaile, 

Exonwove Fatt or Gnastre at tan Mornrsonnett 
Quvarnizs—On tho 7th instant a large blast of pe ered 
was fired at these well-known quarries, attended with very 
remarkable results, The cliff, which may be seen from the 
Midland Railway between Barrow and Lescester, standing 
boldly wp 100 f- im height, and many hundreds of yards in 
length, was pierced about 401. from the ground Le deep 
bore hole, and 450 Ib. of powder secured therein. V 
Diaet waa fired the whole face of the rock enme awny to- 
Fp with any other sound than the erushing of 
the rock im its fall. Tho quantity thrown down is estimated 
at 20,000 tons, and is by far the Inrgest weight of stone ever 
before moved by ome blast at these granite quarries. 
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A Complete Treatise ou Cast and Wrought-Irom Bridge 
Construction, including Iron Foundations. Three 


solely to the first, or theo 
work, and we now p 
or practical jon. 

second part, Chapter XI., is devoted to explaining 
the practical application of the formule given on 
the previous pages, and the explanations which it 
contains are for the most part clear and explicit ; 
but we notice that in some cases sufficient care 
has not been taken to direct attention to points of 
detail on which the sucecss or non-success of a 
structure #0 greatly depends, An inatance of this 
kind is to be found on the second page of the 
chapter, where our author gives an example intended 
to illustrate the mode of calculating the proportions 
of the chains of a auspension bridge. The etrain at 
the centre of the chaina is assumed as 1000 tons, 
and the working strain being taken as 5 tons per 
square inch, a sectional area of 100 square inches is 
obtained for each chain, This seetion, it ia further 
assumed, shall be made up by employing ten links, 
each 1Oin. by Lin., alternated with nine links, each 
measuring 10 in. by lyin., and having got so far, 
Mr. Humber next proceeds to calculate the dimen- 


sions of the coupling joints, In doing this, how- P 


ever, he falls into avery scrious error, Taking the 
working strain under shearing aa 4 tous per square 
inth, he merely employs a formula which gives him 
125 square inches of sheared area to resist the 
500 tons strain, supposing the pina to be each 
sheared in eighteen placea, and he thus obtains for 
the ping a dinmeter of a little leas than Sin, But 
it bas long been well known that the proportions 
of the ping used for the chains of rat any tty 
and in similar situations, have not to be determined 
merely by caleulating the sectional areca required 
to resist shearing; but that they have to be made 
of such a diameter as to give sufficient bearing 
surface against the interiors of the holes in the links. 
Asa matter of fact the pins for connecting such 
links as Mr. Humber has supposed to be employed 
in hia example, should, in order that the joints 
a. be equal in strength to the bodies of the 
links, be at Icast 6}in, in diameter, and not Sin., 
as he states. More than eix-and-twenty years ago 
Sir Charles Fox, in experimenting on the propor- 
tions of the chains for the celebrated Kiet bridge, 
showed that the pins for connecting the links of 
suspension ehaing should have a diameter 


equal to quite two-thirds the width of the links ;| 


some later Mr. Branel, in designing links for 
the Saltash and Chepstow bridges, came to a similar 


conclusion ; while still more recently Mr, George | 


* Berkley, from some experiments carried 
him on the parts of some Warren girders, was led 
to adopt a proportion of three-fi of the width 
of the link for the diameter of the pin, Of the 
form of the shoulder connecting the enlarged heads 
of the links with the main body, Mr. Humber says 
erg Y but he states that the head should 
wider than the body of the pak by the amount of 
the diameter of the pin, and he calculates the ne- 
cessary overlap of the links aa 6,23in., thus giving 
but 1] in, of metal outside the pinholes, Now the 
experiments to which we have already referred 
have shown that the aggregate section of the two 
sides of the eye should be, according to Mr, Branel, 
21 per cent., and according to Mr. Berkley 25 per 
cent. greater than the section of the body of the 
link, while Mr. Brunel found it necewary to make 
the thickness of metal outside the hole equal to Gt) 
per cent. of the width of the link, and Mr. Derkley 
used a thickness equal to that width, The fallow. 
ing short ‘Table will show the difference between 

Dimensions Dimensions shown to be 


out by 


Me. 


. Mr, 
Humber. C. Fox. Brancl. Berkley. 
in, 


a8 9 


‘3 
13 st 

“ 6 lw - 
chain joints calculated by 


i 
the ortions of the 
Mc Huss 


ise 


umber, and those shown to be necessary by | 
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the experiments of Mr. Brunel, Sir Charles Fox, 
and Mr, Berkley. 

We have directed prominent attention to the 
above error because it is really one of a moet im- 
portant kind, and one which, under certain circum- 
stances might lead to disastrous results, for our 
authorafter giving the calculations we have criticised, 


bly! goes on to aay, * The dimensions of the chain and 


ping at every other joint may be similarly calculated, 
as also the suspension rods and pina by which they 
are attached to the main chain.” With-such ample 

ublished data sa existe on this subject we cannot 

mt wonder that such an error should have been 
allowed to creep into a book like Mr. Humber's, 
the more especially as in a subsequent chapter 
devoted to rivetted and other jointa the author 
refers in a foot note to the experimenta and con- 
clusions of Sir Charles Fox, without, however, at- 
tempting to embody the results of these experiments 
in his own rules, 

Mr, Humber's remarks about the proportions of 
chains and coupling pins are followed by examples 
illustrating the modes of calculating the proportions 
of cast and wrought-iron girdera, diagram plates 
being introduced, showing the curves of mamenta for 
the bridge over Saltwater river, Australian, for the 
Staines Bridge, for the Victoria Bridge, Montreal, 
and for the Britannia Bridge. The explanations of 
the modes of ing out the calculations in dif- 
ferent cases are, for the most part, full, but we 
meet with farther instances of that want of informa- 
tion concerning minor details to which we have 
alluded. ‘Thus, in speaking of plate girders, our 
author states very properly that the webs should be 
revented from kling by affixing stiffeners at 
intervals, and he gives a woodcut showing the 
sections of stiffeners which may be used, but beyond 
this he makes no attempt to define the proportions 


99 
modes of using them. The whole chapter ia one 
which, altho f, it necessarily deals with the various 


subjects to which it relates in very general terms, 
will yet be of considerable use to those who have 
had no tical training in © mechanical workshop, 
as it will serve to give them a general insight into 
the nature of the processes by which the materials 
with which they have to deal are brought into their 
finished forms, We cannot but wonder, however, 
that in describing the various machine tools 

space has not been given to accounts of some of the 


more modern a} cea of this class specially ap- 
plicable to bridge work. With the exception of a 
description of Mr. John Cochrane's machine con- 


structed for drilling the plates of the Charing-cross 
bridge, nothing is eaid of inaltiple drilling machines, 
although a variety of such machines applicable to 
gene work are now manufactured, while no 
mention is made of the different types of automatic 
punching machines or of plate-edge planing ma- 
chines, We not attach any great importance 
to the omissions it is trae; but we should like 
to sce them supplied in a future edition, and 
we should also Tike to find some # devoted to 
a consideration of the treatment of steel plates, and 
the effect of the process of annealing such plates 
after punching, &e, Aas it ia, the use of steel as a 
bridge-building material is almost ignored in Mr. 
Humber’s treatise. 

Chapter XITL, which eneceeds that just noticed 
deals with rivetted and other joints, and we regret 
to eee that it contains a tition of the erroneous 
rules for determining the diameter of the pins for 
the chains of a suspension bridge to which we have 
already directed attention, Rivetted jointa and 
their proportions are dealt with at considerable 
length, but, we think, in a leas anecinct etyle than 
might have been adopted, while the remarks on 


of these stiffeners to be adopted in different cases, this subject are followed by others on keys, and 


although this is just one of those points on which 
an en ring student is particularly likely to re- 
quire information, 

Dismissing the main girders, our author next 
treate of the flooring of bridges, and institutes a 
com between cast-iron flooring plates and 
wrought-iron buckle plates, greatly, of course, to 
the disadvantage of the former, ‘The plan of turn- 
ing arches in brickwork betwoen the girders he 
merely mentions to record his opinion that, on the 
whole, it is not auperior to a platform of flagstones 
—an opinion with which we cannot agree—while, 
as —— railway bridges, be recommenda corru- 
gated iron as far superior to planking for the pur- 
pose of filling the spaces between the girders, a 
recommendation which is also opposed to our own 
ideas on the subject. The different methods of 
constructing cross girdera are next considered, as 
are also the various modes of attaching them to the 
jinain girders, this portion of the — being 

examples 


| 


illustrated by a plate showing a number 
taken from actual practice, while another large plate 
is annexed containing a variety of elevations and 
sections of parapets, drawn to large scales. Next 
our author treats of the deflection of girders, and 
gives examples illustrating the method of calculating 

the camber which it is deairable to give to girders, 
_ So far the practical explanation of the formule 
has referred to plate girdera, and Mr. Humber next 
proceeds to in a similar way with the formule 
| referring to lattice and trussed girders of various 
types, and by of the constructive details of auch 
girders, while finally the chapter under notice is 
concluded by some data concerning bridges of _ 
ng 


span, drawn from Mr, B. Baker's work on “ 
idges” and originally published in our pages, 


Span Bri 

In the next chapter Mr, [lumber enters upon en- 
tirely fresh ground, and treata ‘‘on the form of 
iron and the processes of ite manufacture.” Com- 
mencing with some general remarks on the charac- 
teristics of iron, our author proceeds to treat at 
some length of the diferent methods of moulding and 
casting, and next deacribea the general processes 
to which wrought iron is subjected in the course of 
its manufacture from puddied balls into finished 
bars or plates, a brief account being also given of 
Messrs, Howard and Ravenhill» mode of rolling 
solid-ended links for suspension bridge chains. 
‘Then come some remarks on the proceases of forg- 
ing, and these are followed by descriptions of 
various cutting tools, screwing tackle, and different 
machine tools, such aa lathes, — machines, 
shaping machines, screwing and drilling machines, 
punching and shearing machines, and rivetting 
machines, the accounts of these various toola being 
accompanied by general information as to the 


| giba and cotters. 
The Inst chapter of this section of the work 
| before us treate of iron piers and foundations, and 
it is altogether a very interesting and important one, 
notwithstanding that it deals with iron foundations 
only. Commencing with remarks on the methods 
| of bedding girders, Mr. Humber next speaks of east- 
‘iron piles, and of cylinder foundations, describing 
the diving cylinder of Mr, Coode, Milroy's exca- 
vator, Potts vacuum system, Hughes's pneumatic 
aystem, aa used at the Rochester bridge and other 
important works, while, lastly, he treats of serew 
piles, and of the method of sinking dise piles in 
sand devised by Mr. James Branlees, The chapter 
in illustrated by large plates, showing the details of 
Coode’s diving eyliader, Milroy’s excavator, and 
Hughes's pneumatic apparatus, whilst namerous 
|referencea are made to the engravings of various 
bri actually erected. : 

We have now arrived at the third or descriptive 

rtion of Mr. [umber's treatise, and of this part, 
ilustrated as it is by an extensive series of well 
executed emg we are er to be able to speak in 
terms of high praise. Indeed, this portion of the 
work alone, would render the book well worthy of 
a od in every engineer's library, Thus, first of 
all, we have an account of the bridge crected over 
the Medway at Rochester, by Sir William Cubitt, 
this structure with the ewing bridge annexed to it, 
being illustrated by fifteen double plates, contain- 
ing, besides the principle elevations and sections, 
large scale views of the main details, Next 
comes the Standish bridge, a cast-iron arched bridge 
of 83 ft. 4 im. span, erected from the designs of Mr. 
W. H. Barlow, this being illustrated by two double 

tes, while the third on the list is Mr, Page's well- 

nown Westminster-bridge, which has six double 

plates devoted to it. The fourth example is the Viec- 
toria-bridge, Pimlico, erected from the designs of 
Mr, John Fowler, which is illustrated by six double 
plates, accompanied by te specifications and tables 
of quantities, while a large di plate is added, 
showing the results of experimenta on the strenth 
of the a So far, the cxamples we have 
mentioned, have all been arched bridges, and next 
Mr. Humber illustrates and describes three apeci- 
mens of wrought-iron plate girders, namely, the 
bridge over the Thames at Staines, the Trent-lane 
bridge, and Mr, Fowler's bridge over Saltwater 
river, Victoria, These bridges are illustrated by 
three, two, and one double plate respectively, while 
of the Saltwater river bridge a full ication ia 
given, besides diagram plates of strains in an earlier 
portion of the book. 

Triangular girder and trellis girder bridges are 
illustrated by nine examples, these being the Tapteo 
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viaduct, the Jumna bridge, the Leven, Kent, | ance, or enough, I believe, to alone bring up & Whether simple valve motion and mo pee 3 
Beelah, and Dee viaducts, the Londonderry | 200 ton train ranning at a speed of 22 miles an | rings for the small cylinders can be devised is 
bridge, and the Charing-cross bridge. ‘These various | hour in about three-quarters of minute, or ina for inventors to determine, 
examples occupy altogether twenty-eight well- | distance of some 700 or 800 ft, At Figs. 20 and 21 is shown a new candidate for 
executed double plates of — views anddetails,; But whether these figures are correct or not isa er in the inexhaustible field of balanced 
while the accompanying letter-press, beaidea con- | matter of no consequence, and whether 100 square valves, At first sight it will appear to many 
taining genaral deser}ptions, ineludesseveral valuablo inches is too much or too little ls not put forth as | as simply n modification of an old and discarded 
_ cece’ plan, but taken ns a whole it is, eo faran IT know, 


complete ifications and tables of quantities, In 
the case of the Taptee viaduct, for instance, the de- a] 2 new, and the most simple of any that I remember 
ecriptive matter embraces a number of valuable : having seen, The valve itself, as will be seen, isa 
tables giving the comparative costs and other par- simple rectangular plate, with an opening com- 
ticulars of the various standard b and piers pletely through it, precisely like the steam valve in 
used on the Bombay, Barods, and Central India the Allen engine, bat used to perform all the fune- 
Railway, these tables being accompanied by illus- tions of the common slide valve, as will be readily 
trative diagrams. | understood by reference to the drawings, The 
Wronght-iron lattice bridges are represented by back plate is not bolted down as in the Allen 
four examples, namely, the Eorida, the Alcanadre, engine, but is placed within the steam chest, and 
the Murillo, and the Carlos Gomes bridges, these held down on the supporta, marked a, and the side 
examples, which illustrate different t; very ribs, 6, by the pressure of steam, This admits of 
fairly, having six double plates dev to them, the valves being lifted from the face by an excess 
Next we have wrought-iron bowstring girders, re- of back pressure in the eylindor, ‘The peculisr form 
of the back plate is designed to overcome what at 


presented by the Windsor and Shannon bata y 
while Mr. Branel's Saltash bridge is alao incl ye an invpossibility, that is a plate 


in this class, Tho Windsor bridge is illustrated by 
three, the Shannon bridge by five, and the Royal 
Albert bridge, Saltash, by three double plates, 
while a lnrge plute showing the deflections 
of the Shannon bridge under proof is also added. 

Lastly, we come to suspenmon bridges, of which 
Mr. Humber describes four examples, namely, the 
Lambeth, the Chelsea, and the Clifton bridges, 
and the Francis Joseph bridge over the Moldau, at 
Prague, the last-mentioned example being oon- 
atructed on Mr. R, M. Ordish's "straight link sus- 

n” systein. The Clifton bridge 14 iustrated 

y three, the Lambeth and the Chelsea each by 

four, and the Francis Joaoph by seven double plates, 

these plates being, in the latter instance especially, 
admirably detailed. 

We have, we think, now said sufficient to show 
that the descriptive portion of Mr. Humbar's work 
is of a most valuable kind, and we in fact know of 
no book of its clasa at all equal to it. With some 
of the other ions of the treatise we have had 
occasion to find fault, but the defects we have 
pointed out are far from being sulficiently im- 

t to materially affect the value of the work 
as a whole, and we can therefore commend the 
book to all those of our readers who desire to 
—— a good record of modern practice in the 

rauch of engineering with which it deals. 
— 
MECHANICAL REFINEMENTS. 
No. IX. 
To Tie Eprron oF EXGIXEERING, 

Ste,—Recently there have been presented to me 
two or three bold schemes; and, as they refer to 
subjects at t being discussed in Excixkenina, 
I will exp their nature in a simple way, letting 
others set their own value upon them. 

First, in stopping railway trains: thas far there 
appears to be no safe way except that of putting 
brakes on the wheela; consequently, if brakes are 
applied to all the wheels of a train, and all tightened 
up to the point just below skidding, all has been 
done that can be by our present means to stop the 
train. That a train might be etopped much more 
suddenly, without destruction to itself or serious 
injury to the passengers, is evident by the many 
accidenta that oceur in which the passengers mi- 
raculously cacape, and yet the traina are stopped 
by leaving the line, or other causes, in scarcely 
more than their own length. 

Among the various classes of railway accidents, 
collisions and those caused by obstructions on the 
lines are not the least destructive, and if means can 
he provided to stop a train in one-half the distance 
now necessary, many _— be avoided, or yo fatal 
See a aa mitigated to a greater or Jess de ; 
and when we conaider the cost of a life of copes 
son, oven in 2.8. d., it would seem to be worth 
while to try any menns that promised improvement, 
and adopt it at whatever cost, if it proved a success. 

Every engine driver has within his boiler a power 
pulicient to stop an ordinary train in a very briof 

«© of = he the means to apply it, and 

e ition ls simply to a hole in the front 
end of the boiler, poe = itself, As the 
pressure in a boiler is alike in al tions, a hole 
one square inch in area in its front would permit 
the —— _ at the back to exert a retard- 
ing force on the engine in — mal to the 
square inch pressure in the boiler; tenon, a hole 
100 aquare inches in area, with the boiler at a pres- 
gure of 112]b., would offer § tons positive resist- 


































first seemed to b 


at 
eation is simply that there in a | that would stand the pressure without epringing. 
an opinion, ead ich, if rey %o the means oh It = cast —_ . ee the pressure 
i uch the sooner brought | coming on the done. op. 

=i pb ottobre the cost, and me The valve, it will be understood, is very thin, not 
oro ams ‘bear to each other, are questions that necessarily thicker than the width of the — 
may be worth the consideration of railway engincers. gir aa the back-plate re tet ne 
To the objection that th h a hole of the the heat of the steam aa well aa the valve, the 

enormous size of 1L or 12in. in ter the boiler ie ee get paid eee 
will be blown a bes both steam and water in half Ty onal a Whit. 


if i if akilled workman, \ 
minute, the schemer replies, well, if ft pier orth mvtase plate, could tarn out a sueoessful job 


ruined : without riment, and as it is not covered by any 
But the boiler salt r hoe Bash dar patent, br is it an infringement on any, I seo no 
Teason why it should not be extensively used. 
Lam, yours truly, 

‘An ENoursit Exorxeer 18 AMERICA. 







make another boiler; killing @ man costa us from 
5000 to 25,000 dols.—a new boiler don't. Bat if 
you should see a man ahead on the line, and opened 
your stop valve, you would kill him with the water = 
And steam ; to which he says, ‘I wouldn’t open my} | A Nice Caxcunartox.—It is intimated that there are 


stop valve, thateis not the kind of accident my plan 1,320,000,008 oie fot of wetee Cy sonnel Ae 


‘ horse 
In the matter of compound ene the ides or as mach as the Isbour of 94,000,000 men for one yout 
conveyed by the erga shown in Fig. Ft Be = Without intormission 
far as I Ww, new, posscaies one fea — 
merit that I have seen in no other design, that is,| | Termonariry is Aversatts.—The accounts received from 
direct communication bain the ‘cylinders, bate > 
~! papi i month. 

oe eee set at an angle of 210°, would oceupy the Te ay {fat pleted, in the conrne ot tet ike date 
positions shown in the different diagrams, from A | of the last rvports. The tre Gorernment parties 
to G, taken at each 30° daring 210° of one revolu- | to be able to concentrate all their enorgres 
tion. "The space filled with live steam is marked 8; mere 
the expansion, E, the exhaust or release, R, an 
the compreasion, C; by this arrangement the high 

ure cylinder would exhaust into the low pres- 
gure one, when it had made 150° of the revolution. 








Government confidently ex to be able to carry 
all the arran, ta hia fe to bo able tT ev 
Australian T ph Company. 
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SHAFT SINKING THROUGH WATER-BEARING SAND NEAR HOMBERG. 


Fig .5. 








Fic.2. 


Eranereeais 


eeeEeEe 


Tar practicability of om 





oeaing 3 chats te great de was proved by MM. Blees c 
and Althan, enginoers at to the Prusslan of verte 
Mines. Experiments made in 1857 and 1850 4 0 T- stroke o 
weal ter oe wane of the Maria shaft, near Alsdoef, in tho | t Pane 0 i 
‘orm basin showed: irom curb was used, the diameter of tho shaft waa reduced to ite weaieae ee ot 5 pecans of CAs. 
et for continuing the 


1, That in fine and water-tearing sand the pressure of nir | 14 ft., and the dredging was resumed. Daring the eveces deciding por the best means 
to dry the ok in eich the workmen are | of the work this curb descended suddenly more than | work, it was doessed advisable to ascertain the condition in 
engaged le msoel tose that due to the bead of water, | S6ft,, and was brought wp on o bed of argi man i 
Te the Maria ahaft the presearo did not exceed three-fourths mingled with bard ders. This mishap repaired, the | in the bétom, and at different lowels horiznetal holes were 
of an atewephero, whilst the head of water waa more than  Snking proceeded with more or bess eaccees, but ultimately | bored up tothe ironwork. This investigation ahowed that 
49 fe. it was found that the unsafe nature of the ground imperilled | eight segmenta were intact, bat a of peaition 
2. That when tho air pressure is removed from such sand, tho safety of the whole shaft. Under those circumstances, | (Fig, 5). At tho same time it was found ¢! 0 
the water does not reappear fora considerable time. In the and in order to save the work already completed, it was de- | mentethat bad broken and been remored, 5 segments were 
tame shaft periods of 24 howrs elapsed before its reappear- | termined to fill the boring with béton up to the leve) of the | wasting, anil the position of them could not be ascertained. 
cutting edge of the masonry curb, as shown in Fig. 5, at a Finale wg? Cage i the me ny meet of sinking » new 
surface, iron eurb in mecalons to pass through 
the Gno sand. which opposes to the mowement of the water ‘his succeeded perfectly, and the shaft was scon drained | the length where the rovotment sunk had become 
resistances which are not met with in material of a coarser | with beckete There remained between the second masonry | distorted. It was then decided definitively to lift complete! 
nature. In 1866 the Rerwa Universetie described a scheme | revetenent and the iron curb an annular space in free coni: | the iron revetment. For this work the use of com 


for the application of compressed nir for i This | munication with the water-bearing strata, and it was neces. | air appeared the only means possible to prevent the irraption 
ject was intended for application to byt in Rhenish- | sary to prevent any influx this aroa. A series of | of sand into the ey | fe apparatus was constractod 
in, near Homberg, in the sande of the Rhine, flat trapeacidal plates were ena joint of | for a working pressure of 2} atmospheres, the lower side of 


tally 
The sinking of the shaft had coamenced in 1867, and | the iron revetment, corresponding to about the middle of | the air chamber entirely closed the ahaft, and it was solidly 
still remains unfinished, despite the uninterrupted labour | the cutting edge below the stone curb, aa shown in Figs. 1 | built into it, a little above the cutting edge of the stone 
bestowed upom it. The application of compressed air was | and 2. LS degery perry tg oor «ar rpm curd, as shown in Fig. 6. Tho air pumps were placed abore 
and as posible, on account of tho fears that | of sand, senna Bee De hie ie ® ight, especially | the level of the chamber; they were worked by the oxisting 
were entertained if it were adopted. It was only im 1865, | on that side where the iron curb, which occupied an eccen- | putep rods, which bad previously been usod for draining tho 
when the engineers wore at the end of their resources, that Cres orion, neat touched the stonework. A number of | shaft, and were loaded to overcome the air pressure. 
it was determined to resort to it, The depth below the | #1 eracks in stonework were carefully closed with | The first work was to construct beneath the shoe of tho 
water level was some 250 f- broken brick and cement. Ata depth of about 210 ft, there | masonry curb, and behind the iron revetment, a masonry 
The sinking of the Rbenish-Prussian shaft was com-| was found « fissure almost horizontal, and some 3} in. wide, | ring, intended to consolidate the bower part of the atene- 
menced, as we bave eaid, in 1857, by the descent of a curb | by which the curb was really divided into two parte. The | work, which was in a yory bad condition. Finn shared 
masons, = 8 Sila. Git. wnt SE 66. Cente, Wom binding bolts themselres wero broken, and the flasare ad- | seated on the horizontal closing plates before described. In 
depth ft. had bean reached, the curb refused to ad- | mitted the passage of water and sand; the sides of the fissure | this work the segments of the metal rerotment were lifted 
vaneo, although it wes loaded with 500 tons of pig iron, | were somewhat equalised, and « ring formed of oak blocks | two by two, in such a manner as to replace them instantly 
eee eee ee ee gi was placed in it, and the space at the back wns filled in | on the first signs of danger, and to uncover as little earth as 
at Aledorf dredgi been previousl, employed with coment by «force pusop, ae shown in Sand 4 possible, 
in thi enco un & the It consiate imply of a barrel and planger, therod of which | The work commenced well. The snd was easily beld 
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beck under 1 meelerate pressure. But new diffiealtice were | In India, although I believe 
moot with; the shoe of the stome curb was found to be broken, | broken, a metre gauge has 
as shown in Fig, Rand its position prevented the interded | duction; and the etromgest alveeates for the rviewtion of the 
wad ming of the curb with an irom revetment from 5 ft. Gin. gauge have been entirely defeated. 

eal out. After beg ey however, | fractui In Australia, Tasmania, and New Zealand, narrow gauge 

rtlens were renews: spaces were ¢ > b 

lt in _— masoury. After this was eres hen conte, — a eg pa imienel, ard opinions that bive 
acen at F, Fig, 6, were carefully put in e iron ey will permit. : 

Poting-boara Ki, Fig. 6), 64 Of which were uted. to make| In Scuth America toa f extent, and in Neeth America 
corele, asd which were got in position yee to placing jes—to a mnarvel the, the 
in the iron rovetment. Gradually, and with infinite labour, roeated, 
the fiewuresat the various parts of the shaft were stop 
efretually, however, without fatal accidents. 

Tae whole of the work is interesting as an example of the 
difficulties stealing the sinking of shafts through water- 
bearing sand, and of the « pliances and rance which 
finally saved a work over whock 2,025,000 france had been ex- 
re Wo are indebted to the ne Gor the par- 
ticulars and ehotches from which our drawings were prepared. 






























consideruble investigation of the potesiges of my syster 
recommended to their consideration by 





: sivontages. = transcontinental railway from the 
RAILWAY GAUGES.* Enst to the Paci being organised, also on the Fairlie 
By RP. Farrar oy Califorsia is building similar lines; the western 


1 wap the honour last year of reading before this Assncia~ 
tin a paper upon “The Gauge for the Railways of the 
Future.” m whieh I pointed out the capacities of natrow- 

age lines, and « ow unfarournbly our own reilen: 
goage i showed hi fe ’ ileny 
system, ne at prcesat worked, contrasts with such lines 
when properly handled. The great trotha I then put for- 
ward were too startling to be reewived without eoine degree 
of ridteulo and incredulity; and although I announced 
them in the full omviction that sooncr of later they would 
be fully acknowledged, I was them little paper’ fer the 
rapidity with which that acknowledgment come, 

the report of the Imperial Russian Coanmission upon the 
Feetiniog Railway prodeced a similar inquiry on the part of 
Ly sein oS eet Daniels ence zee 16s = eben 
of attending a al ce, ayy to investi 
the question of narrow gauge; ak the results obtalued 
on the second cocision were as satisfactory as those om the 


first. 

In Russia, at the instance of His Exeelleney Count Bo- 
Drinskoy, H.1.M. the Emperor, commanded a line of narrow- 
gnuge railway to be at omee commenced, and a number of 
ny engines to be comstructed, in exter thet the accuracy of 
all Thad — on thes ject, and ow a to om Com. 
mineion uy the Frstiniog failway, might roved upon « 
more extended senile, and that the exact veins. ofa ——- 
gauge syetem, for national servies, might be ascertained by 

Shs depsection Silk portage, proton: Inks dlgooa 

will, ap, lon & igression, 
while I bere place an’ seseed, fe matter of histery, the 
eminent services rendered to tho cause of martow-gauge ex- 
tension by the Russian Commission, and also by Mr. Spocner, 
the engineer and manager of the Festiniog Railway. This 
little line, of only 1f. Llpinm. gauge, was originally eon- 
* for hors traffic, waa wi afier a time by 
small loewenotive engines, resembling, in everything but 
dimensions, those in common use in England. As thus 
worked. the traffic outgrew the carrying capacity of the bine, 
and powers to construct a second track were acteally ob- 
tained. At this conjuncture Mr, &§ had the sagacity 
to perorive the advantage that would aceree from the em- 
ployment of my system of traction, of which be bad read, 
and he di termined to out bis fiom toa prac- 
tienl isene. I constr for him the now well-known 
“ Little Wonder" Iecometive, and thus gave him, on his 
tingle Hes, two-and-a-half times the carrying en) 
he poesrssed 


states and territories, pastoral, agricultural, amd mineral, are 
building them; Massachusetts, alrendy covered with a net- 
work of ordinary gauge railways, is legislating for them ; 
and many others of the eastern states aro carnestly con~ 
sidering the edvieability of their imesediate enmstruction. 

As little ns yourselves could I have last year imagined 
that all thia progress would have been made im less than 
twelve mopths At that time 1 wes discouraged om almost 
all sides; 1 was hampered by the weight of prejwdice ed of 

tion of every kind ; but knowing | waa mght, Khowieg 
that the work I fad in band was one which would benetis 
the whole of the civilised world, knowing that, could 1 once 
nce conrtiction, there need be no country, however poor, 
that could mot bo supplied, no distance, however great, that 
coald pot he traversed by 
and to-day I flud that my efforts have been withs 
t and substantial success. Need J eay that 1 appreciate 
this victory, counting the past peins a4 pothing, ned being 
still more encournged to continue advoeating the treat! 


secevss 1 owe to its influence, ard to the 
weight thes to my sow celebrated peper om “ The 
Gaugo for {a of _ — t thet peper I 
attribute a eo ion of the extraordinary activity 
that | have Genrited. Biamped with tho approval of thas 
Amociation, the paper has circulated in sl} coantrica, and 
has been transl into all European languages, including 
thore which bave bees naturalised in South America. It 
has fortned the text Cur innumerable discussions; it is almost 
daily quoted in the journals of the United States, and it bas 
poo A the most lively intereet among the railwny engineers 
of that country, where caisting railway manegement shows 
results still more diseoursging then those which are obtained 
in England. The British Association, therefore, more than 
any public body, has helped forward a vast reform, and 
gratefully feeling this, 1 aes encouraged to come here again 
on this eceasion. 

It is not long since, that to doubt established gauge was 
heresy. A type to which an accident bad given birth, had 
come in course ee fa be oom’ eta it be 
superstition quickened into a religion. grees, 
soores of Thomtauds of miles of railway bad beet built, and 
hundreds of millions of pounds expended, it began to be seen 
that there was something still to be desired, and that it was 
ruinous to make railways for the service of remote districts 
yielding bet small traffic, or in eountrics whose limited 
means and commerce could mot justify anrge ee 
By this time the great outlay which atte: the Inbours of 


bow much of te 


pacity that 
before, The second track was thus ren- 

dered annrcesmary, and it has never been made. In the ap- 
ication of all mowebtivs there must ever be risks of failure 


un! eni and hence many, even when they | the eartiest enginerrs, the outlay involved by beary works to 
recognise a treth, from the responsibility of being the | gelm easy jents, hed been somowhat reduced, and with 
first to carry it into practice. The acceptance of this re- | one otire practice, steeper lente and sharper 

bility by Mr. Spoomer, the ities that he thus | curves ible. Then came the very recent modafi- 
afforded me of proving the working value of my principles, | cation of making cesentially light lines upon the standard 
and the facilities for apeaiien and experiment tht be has | gauge, conforming as mech as possible to the natural con- 
singe courteously allowed, all fairly entitle him to be con- | tour—sarface lines, as L was the firet to name them in 1864. 


sidered the father, as his tiny railway has certainly been the 
cradle, of the narrow-gauge systems of the future. 
The next step was by the Roselan Comeulesion. It 
would be difficult for me to do justice to the intinite care and 
sine with whieh Count , the presidest of that 
cansnission, investigated every detail before arriving at bis 
conclusion, or to the earnestness with which bo afterwards 
pushed this comelusion to its begitimate rewulia, In Russia, 
as in other countries, there are men w interests or @ bree 


By adopting them the cost of comstruction was greatly re- 
duced, axl was brought somewhat spore into proportion with 
the revenue to be derived. 

But these improvements were but linprovements upon a 
bed type, and real reform could net be effected whilst the 
width of gouge remained, while the rolling stock continued 

ni the loccanotive rested unmodified. 

Meanwhile, the history of railway construction in England 
was slowly repeating jleelf, eves in an exaggerated form, 
abroad, and particularly is our colonies, where the primitive 
types were perpetuated by the pepile of the old school of 
engineers. Aud bere I musy remark that the difficulties on- 
countered in this country in railway reforms have been faith- 
faly repeated in our coloniee—an illustration of caus and 
bom | effoct. Gradually it became known that the ruinous pgsetice 

of Engtish engineers in Norway had fereed the Government 
of country to adopt.an entirely new type, alter the 
intermediate stage of ight standard 


eo roilways hed been 
largely tested and abandosed, and hry ‘i 


t dor the tirst time a 


way, To these gentlemen the entire civilised world owes a | national narrow gauge syatem was cetablished. But this was 
doop debt of gratitude. The line, which was constructed | done to quictly, and uformation filtered so slowly from that 
and equipped in stowdance with their report, bas now for | i 


isolated rye that until quite recently only a few hare 
known of the change, and stall fewer bave known, or hare 
eared te inquiee, about the practico followed or the results 
. . 


several onthe been in operation. The reealte of ite work: 
ing establish oll that I el for the narrow gauge, and 
the final official trials that will take place thia month will 
determine the gencral mioption of the Uf. Gin. gauge in 
Ressia, together with the employment of my locomotives, 
without which the value of the narrow gnuge at once sinks 
inte comparative insignifienmce, This rapid action is due to 
the promptness with whiel Hie Imperial Majesty of Hussia 
appreelates progress, to hiv freedors from peejoaien, and to 
thu fact that I have ever advanced anything which 1 have 
not been able to prove. 


* Paper read before Section G of the British Association. 


OF course, exceptional and independent lines of very 
earrow gauge, celabliched almost universally for mincral 
trafic, have existed for many years; but these, with the ex- 
ception of the Festiniog Mailway, do not cnter into the 
question; om the contrary, indeed, their small traffle capaci« 
tics, as worked, have served the opponents of narrow gauge 
as arguments against iunoration. 

So matters stood when I, having continced mpeelf of the 
teonstrows errora which cripple our elandard railway system, 
and having learnt the capabilities of narrow gauge— which 


ftable railways, I poreeverced, | 
crowned 


tiilway# have been undertaken, and will be built as fast as | root 


vietion widened 
its 


‘at o speed at least equal to the 


Bat it is only due to this Association that I showll state, 


‘ound has not yet been | are yet scarcely understood even by the engineers who are 
teen Eeareed for genetal intro- ebventing and : ter 


I Gret devitod mnyocif wo tha effore of pressoting ‘the grovel 
” myself to the effort o 

pet of poe gnage i hed te ay te 
set suyself up in opposition to established - 

“ prinelples. At Grat the wlincet concemion Toeatel. 
tain—a concession grated but by « few—was that for new 
countries, where railways did not exist, or for poor countries, 
where traffic was light amd 0,8 Harrow gaege eyeem 
might be adopted with come amount of advantage ; but that 
ite capacity and comsrquent utility were to ite 
gauge; aed that hence, as a natural consequence, not only 
must auch fines as 1 recommended be located in districts 
where only « very exnall business acteslly existed, but where 
also the prospects of lis increase were extremely remote, I 
knew the error of this opinion, for 1 knew the actual capacity 
of marrow gauge railways under proper management ; Lbere- 
fore I was emcournged to persevere until, as the circle af com- 
1 was enabled to put my views to the test of 
actual and wide experience, and to stir imto life the mdical 
reform which to-day is apreading on every side, and which 
shall before long Leceane general, 

ITebowed you Inst year bow, upon a reilwny coeting one- 
third Jess than a line of an ordinary gauge, 1 could with 
equal despatch carry such a trafic as that of the Landen and 
North-Western Hailway, with « saving of three-fifths of the 
dead load carried; and how in eo deing I could effect a 
corresponding reduction in engine power, and comreguently 
in cost of fuel, of rolling stock, engine repairs, and of 

All this could be effected 


maintenance of ent way. 
epeed of treight tralsa 
for the goods trafic, and at 35 miles an hour for the Leger od 
trafSe ; a rate which is but litthe below the average of the 
mileage mace by pap seen or trains in this¢ountry. Wo 
ato so accumomed to the present condition of things—or, per- 
Laps, we are #0 ignorant of the real elements of railway ecom- 
omy that it is dufleult to believe this great reform possible, 
but belief wos more difficult a year ago than it bes sinoe be- 
come, now that all my statements have teen proved to be 
ineemtrovertubly true, The question, however, is one of such 
radios] Steportance, that | may once more devote a few words 
to hte eleesdation. 
On the —y North-Western Railway the 
reectice is to ony 7 tons of wagon to carry | tow of Ly 
tut 1 assume the proportion of dead weight to be only four 
to one, im order to make out as favourable # case as ‘ble. 
The average weight of a goods train en the Lo end 
North-Wertern Ilailway is 250 tons ; composed, in the pro~ 
portions 1 have mentioned, of 50 tows of freight to 200 tons 
3 fc 6 in ralleay,on OS other bund, the avecage grees weight 
. 6 in. railway, on the other a 
of trains is 364 tows, or 104 tone more than that of tho 
London and North-Western, while the dead weight is bs 4 
U4 tone This jon is aleo shown om the diagram. To 
employed, 


tome wagons would be 
more than eleven times the weight rs by 


is casemtial to eoonomy; and 

that while rolling of the smaller class ia certain to be 
loaded more nearly to its ultimate limita, the difference be- 
tween the maximum lond, and the absolute loads obtained in 
practice, are attended with none of the excessire cost inevit- 
able om a 4 ft. 8) in. gauge I would here call your attention 
to n most important fret i 
treffic. The sverage iy ench 
wagon in this country is considerably laa than 1 tom, Ex- 
perience has proved that the exigencies of traffic in this 
country have acttled this avernge, = wagons of four times 
this eapacity must mererthrlees be provided. This fect of 
itself is sufficient to show that eo broad a gauge as the stan- 
dard one is very excwssive. With a narrow gauge this evil 
may be peevented, and if a higher aterage per wagon could 
not be attal at least a far lower proportion of dend weight 
would result. ‘This I have endeavoured to make apparent 
in the diagrams, which show the average propertiogs af dead 
to poying weight on the 4 ft. lim gauge, and om the 3 tt. 

uge; and L have aleo placed the lond carried as the avers 

4 the stamdert peuge wpe ® train running on a & ft. 
gauge, the — Proportions being well expressed by con- 
trasted colours. ‘The great ecomomy in working, brought 
about by the canses emumerated shore, woeld react upon 
railway business, and in increasing it would certainly raise 
the wagem average, because the cost of carriage would be a0 
much reduced. 

LT think you will agrre with me that I am no visionary, but 
have always spolben within the mark, making my thor 
eure as T advanced, and asserting pothing that | could net 
prove ~ actual pee. I have sbiaing » by the ye 
ment o system, results closely approximating to 
those I stated last cercnamdn toes Seer of ne to 
dead load, and I know that this proportion cam and ‘will be 
reached when my views are fully carried out, whee a Fairlio 
eevee is worked with Fairlie loeoomotives and steck; while 

iy no other system im existence can such results be 
(Te be continwed,) 

Tox Exoixkexexo Tranes—In Glasgow and the Clyde 
district ———_ the enginecring trades are stil) os bury as 
ever, The sugar ea firms and the marine engine 
Girma are eepecially bury. In some instance there is a great 
foar lest any misunderstanding regarding wages of the short 
time eystern should ariso with the workmen. Tho 
activity in the enginecring trades is mot limited to the Wost 
of Scotland, as it also exists in ihe east, although not to such 
an oxtent. 


© This disgram, with the others subsequently referred to, 
will appear in our nest number, 
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THE LOSS OF THE CALTAIN, 
To rar Enitox of Exotvensivo. 

S1n,—As the loes of the Captain and tho cane of that loos 
are eceapying so lerge om amount of pobli¢ attention, and 
the questions involved being of cational Importance, 1 would 
hope that the following information oe the subject may be 

deemed soceptable, : 
Circsinstances haricg led me to take a great interest in 
the lees af the weasel aud in the preecedings at the court- 
monrtisl, | was surprised to fled thet, with euch an extremely 
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good carve of stability, as produced {n eridenre by tho Con- 
tructive Department, that the vessel, according to the fied- 
ing of the eourt, could be ssid to have been lost for want of 
proper stability ; and yet 1 perceived that there ee 
evidence whack did show that she was actually Jost froth that 
eninse. 

Here was a striking disereparer. Tho vensel was evi 
dently lost for want of atability, whilo the o@icial curve of 
stability was sack that, if the ship had reeliy sper jf, 
no preeeure of wind upon any extent of sail abe eould 
poratily hare carried could have forced ber over, 

Pondering over this conflict of evidence, [ waa bed to 
quéstion the cocrectnees af the curve of stability as laid 
befcae the court-martial. To my surprise T fownd it to be 
grossly incorreet, and not even agreeing with the jeclining 
experiment whieh had been made at I'ortsesouth in order to 
ascertain the position of the centre of gravity. 

The inclining experiment, as stated in evidesca by Mr. 
Haraes, proved (bat 80 tons placed om the deck at 20%, from 
the centre line, heeled the ebip @ degrees, and this, af coarse, 
was tho mernsure of ber etabdclity at i degrees, Thie £0 tone 
multiplied by the 20 ft. gives 10) fost-tene os ber stability 
at 6 degrees; while the curve prodwcrd in court ahowed a 
atability, at 4 degrees, of no less tham 2600 foot-tona. 

‘The rest of the curve was in atill greater error, It showed 
about three times the talue of the rent stability possessed by 
the ship, as deduced from the inclining experiment, 

The official curve gave 7100 foot-tons ae the maximum 
ability at 215 degrees; with a etabilliy of S700 font-tonn at 
1d degrees which was retained up to aa angle of SL degrees; 
while, in point of fact, the highest real stability af the Cap- 
tain was oly about S40 fnot-tona at 14 degreea—3200 at 
14 degrose, and which she carried only op to 18 degrees. 

It seeuts mever to here oevurred to any one thet the ine 
elicing experiment which was underiaken to enable the 
positios of the centre of gravity to be ascertained, that ssid 
experiment at the same time ssorrtalee Ghe stability of the 
chip at the nngle taken. Yet nothing can he more errtain. 
tadeod, the hole curre could easily and quickly te worked 
out by inclining experiments alkene, taken at different 
angle, withoul any reference to the centre of gravity whiat- 
eter, and without any elaterate calculations with their 
attendant risks of mistakes. 

The grievous error Je estimatieg the stabality of the “op 
tain, which U have pointed out, wil exprain everything. The 
suthoritics thought she had the stability as repeeersted by 
the official curve; nnd eonseyeratly sent her to sea. She 
kad it pot, and, consequently, wns loet, 

T forward a diagram showing the official curve, and also 
the curve agreeing with the lnclining experiment. 

1 as, Sit, your cbediont Kereast, 
MW. Retwvss, CLE, 
St. Paul’s-road, Burdett-road, August 15, 1871. 








THE GREAT EASTERN DRY DOCK, 
MILFORD, 
To tux Eorros or Eeotyanatre. 


Sin, Having read in your columus of the dth inet. thet 
a ary dock is diwigord, nud is to be constructed at Miltord 
fer the Great Eastern, I ack your permission to state (so as 
to prevent an erronecus inspression prerailing that the Groat 
Eastern only was to wee the dork, anit beer all the expense}, 
that « Hesited company ts being foresed of all parties ine 
terested to balld the sald dock, and, at such times a9 the 
Girvat Eastern does not occupy it, to aliow other vessrls to be 
decked, repaired, and load or discharge, say fron 20,000 to 
St, 00 tons, and that to a large profit. 

Uhe site chosen for the Great Eastern Dock is known on 
the map by the name of the Olt Dockyard. It is boanded 
on the south and weet by the Hublersion Pill, on the north 
hy the Gitrat Weetern Hailway to Newton Noews, having the 
entrance Troan the east, aberut 240 fL. from the etenm boat poe. 
Sts vegth is about TOU ft, wilth of entranes Pt, witha 
27 tt. depth of water, It was designed by Mr. If, Winssterst, 
eed it has been approved by Gorernment and other officials. 

‘The grant of foreshore was obtained from the Admiralty 
under date, August lst, 1871. 

Tho foresbure is covered with shing'e and mand over the 


torks o8 which the dock will be bailt; and although there is 
a great rise and fall of thle, there is oo curremt to interfere 
with docking. Its locality ard edvantages are scomparable, 
and as adenitted by commercial mem conrermat with euch 
matters, that thore is not a better opportunity for invest- 
ment. It isin out toees, yot uear the midland counties 
and Loedon aleo by railway in o few hours. 
1 remain, Sir, yours obediently, 
Hi, Wimsevner, 


Azim Ghur, Anerley-road, Avgust 15, 1871, 
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INDIAN ENGINEERING EXAMINATION, 
To tun Eprror or Exouxeruina, 

Sit.—In your iaae of the [lth inet, in referee ta the 
Indias engineering examination, you aay “of cere all matte 
of explanations are given by the candidates themselves to 
account [or the emaliness of the nawher whe passed.” 





{ beliove I failed im Applied Mechanics, Are theze ’ 
oe PF 


— Mer! 
vaper No. t=, Eaytain the following paradox: The 
centres of the two onda of an wniform eplieder are fixed at 
the same levet, and the eplinider ie then divided by a emooth 
vertical plas at right angles to the asis inte two unequal 
parte of weights, W, W', and lengths ta. 22° Suppesa kk 
to be dhe resultant matunl presare between the two portions 
acting in & berizontal line at a height, a, abore the flred 
int; then taking seenents about cach fixed point for the 
neces acting on the ailjscent portion of the cylinder we grt 
the two equations, WaoNs, W's'=Re; whence We We 
=e" 1ay bat Wi: Wreea : a cr the esalie aru innonsistent, 
“10. A uniform wire in the foe of au ellipse whose axes 
are 2, 25, is eapported by passing over two smooth pegs in 
the same horizontal line at a distance, «, frou each other; 
prove that isthe position of stable equilibrium the angle 
which the major asia makes with the vertical is tan—1 


i-2he 
(; Nie =a} provided ihis quantity,” de, 

Paper No. IL—"3. A seecoth hemispherical reese] 
stamde ca a horizontal table; above it is a xmooth conical 
fumnel beving the sume asis as the hemiaphero, The fuene! 
is Glled with « block of ice, which is rari to retate about 
its axis; the famnel is then heated so that the jew melts amd 
the water fella through apertures into the herslephere, 
which it exactiy fille when it again becomes frozen; if 2a he 
the terticel angle of the funnel, ommpare the original anil 
final angular relocity of the bce." 

Tt will he found, apo referring to (he papers, dat, with 
the exception of ano ce two, the remalniler ot the examples 
are ainsilar to the shove. 

©. Guamas Surrm (No. T) Sted. Inet, CEL 
39, Warwick Gardens, Kevsingten, W., 
Auguat 16, br7t. 





To ter Eorron ov Exoixeenixa. 

Sin, As a regular subseribee to your valaable fowrpal, I 
hope you will silow me do make s few remarks on the reoemt 
esammation for engimevrs fir India. 

The result, as you sag, is stariling, hut at the same tine 
do net the considerations you have wentiened rather abow 
that the candidetes have been treated wutairly ; the engineer. 
ing papers were indeed a very great imsproverment, in fact, I 
connet imagine bow they could have been better, as they 
coanprited the wholy subject. ned ang caulidatu, mo matter 
what sort of work be hud teen secustoned to, would find 
questions which be ought to be able to amawee. 

Vader these cireucustances is it not strange that out of the 
whole of Great Liritain aod Teoland met ene young engineer 
tan be found to compete fhe af appolatmert who will de 
more than just quality. As it isa reuarkalle fact that the 
candidate who passed first obtained oaly St tuarks nbore the 
Ininimum; in other words, be did hardiy more than quality, 
while aa far obtaintng anything like LOM) or even S00 soncks, 
that was out of the quretion. 

As reganla the medical part af the business, Ealioald like 
to give two specimens of low wo were treated. One candi- 
date was nfused on account of varlowe veins, but, on greeny 

ately to ace one of the cheturs of the Boani, and ay. 
ieg he id noe beliove he had any, waa te-exemined and pro 
nounord Stl May there not be other cases tike this? Ie 
was admitted the third dayod the examination, Another 
esnlidate was te‘werd om mocount of ehort sight, wha, before 
preparing himself for the examination, had coegulted the 
bead of the iolical ard, who told him his skeet sight 
would not meke any dierenee, 

In conelusion, deca net the whole (hing look like a farce, 
that instead of the Indian Government wanting y Fomitig 
eogincers, would they not he porfoutly satigiiod with Lalf « 
zen? Youre truly, 
Onk ov Tas Seryngs ge 
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THE PATENT LAWS. 

Tae chairman of the recent meeting of Landon Patent 
Agente—Mr. George Haaehiine, MA —hae tecwited from the 
Hon. Charles Meson, Ex-cumissioner of U8. Patenta—to 

S#hom were aulanitted the reeelutions om ‘* Patent Law 
| Reforta,” which appeared io Exarneurxa lest month— the 
following intersting letter, Judge Mason was a most able 
and popular Comeisioner, and is a gentleman af the highest 
legal and eoial poottion ; 

“Your favour warhed me al a distance of a thousand 
tailes from the city of Washington. In reply, I have the 
honour to ny that an experience of nearly twenty years has 
enabled me to form opinions, in some degree satia ry to 
mysulf, ca moat of the topics therein presented. These I 
will now briefly state. 

a have neret bas any serious dowht of the wisdom - 7 
judicious syetexa tent nwa If they creates monrpely, 
end thon linsit tlhe righla of others, bey do nothing were 
than is inseparable from the inetitutlon af property of ony 
and every kind. The owerr of a horse or of a track of Len 
lenjoys the same monopoly asthe patentes, except that it ia 
| perpetual, [¢ is diffiewlt to fied a reason for the protection 
of property in the one cam, which would not 5 with 
lequal fesee in the other. Who cam more justly claim the 
exclusive use of anything whatever, than he who hes brought 
it into being? And what re@ecting mind can doubt ¢hat 
the pubtic welfare will in the sain be beat promoted by in- 
inne individual effort in respect to invention, through 
the same cutive of private advantage as that which ena 
alone excite it te the needed intensity in all the other walks 
of hunsan life? ft i sometimes replied that an inventor a 
entitled to the machine whieh he bas invented end com- 
structed, apd to aethiag more, Hut thle doca sot present 
the true analogy. Tho subject matter of an invention is got 
the reaterial beely, but the bving spérit and principle which 
way aniunte an indednite number of bodies of the seme 
general character, though ofl varied im rere form ar the 
usttenals af which they are composed. Mochenical labour 
and shill eas predues the ope, intentive genius con alone 
create the other, Each is equally entithed to the favour of a 
just fovernment. 

© The evetem of examinetion which bes been adopted bere 
s# manfestly productive of much advantage to the public as 
well ue to the meritorious clase fur whose benefit the law is 
more imeliately interded. I have dowbts, buwever, as to 
the wisdoan ef lodgiog in the Patent Office a power of rejeo- 
tion ag unlimited as that which st mow exercionw. If the 
sction of the examiners were merely advisory and adjevant, 
leaving to the epplicant the ultimate right to take hls patent 
at hie own risk alter an mlveree report, some of the chief 
objections to owt system would be removed, I am inclined 
to believe that sume such modification would be am iaprove- 
ment. 

“Ty all means the patent fees should he amall—barely 
vaflient to defray the capesera of the office, No other 
clnes od men does se much to promote the welfare of man- 
kind as does that of inventors, and there is sane that on the 
javetage isan poorly compensated for what they bave dome. 
{ To require them to pay a tax for the Lys support of the 

forerament, aver and above that which i imposed epou any 
other elias, is calenlated to dlasvurage their efforia, and to 
cheek the progress of civilisation in this moet important par- 
‘Hcular, ‘Lhis does mot seca none ee 
j., “Our American experience is tat to the conclusion 
| that foartews years is too short « limit for tho lifetime of a 
patent. Ia most casew of real merit the old fourteen year 
patents are éategdad by the (fice to twenty-one years, and 





often by eper'sl act of congress lo twenty-eight yeare The 
cew Inw fixes a seventeen year limit, and withholds frure dhe 
Vatent Oifice the power of extending the same. I have 


little doubt, howevrr, that many of theese seventeen year 
satenia will hereafter be extended by congressional action, 
do wot think that twenty-one yeurs is too long a period for 
thelr general contingsnorn 
“LT like the Britioh system beiier tham ours in one par. 
ticular, Your fees are paid in iewtalesente, leaving the in- 
ventar the right to keep the patent alive or net, at his option. 
If that plas were in operation bere, a considerable proper- 
tion of our patonte would terminate their existence shortly 
after their birth. ‘This would remove out of tho way many 
asclosa patents which now act the parte? the dog in the 
manger, and will never be beord fromm during their wholo 
serentecn years, unlcea some sulerypuent inventor shall mako 
mo improvement thereon, which will make wecful what 
woul otherwise be worthless. Nothing is more comepen ia 
car esporicnce than after some highly useful laveation bas 
gene tuto sucessful operation, to find some umexpired patent 
which is worthless im itself, all at once revived and emouded 
through a reissue, in such 9 way a4 to tender the really 
moritorious invention subordinate. The courts often hold 
such useless patents invalid, hut this dora not protect tha 
subsequent patentee agninst being greatly haraseet and 
annoyed. As far a4 practicable, it would be disirable to 
prevent di@Scultios of thia natare from niing themselves, 
/ the Prene’ plas of ensual payenents is carrying the matter 
rather too fer, | like the Heitish eystem in this respect 
better then cither the Freuch or the American, and believe 
that nothing is wanting therein but a dimicished rate of 
fore. 
© Ta relation to experta, ther are often: tery useful, but those 
whe are prefesslooal are locked upon with merh suspicion, 
and ther opiniona hare little weaght with either court of 
jury. In this way, what iméght otherwise be a teril 
carries with itself, io @ great extent, ite own remedy, And 
as to jurors, their intorpesition in generally avcided by pro- 
rerdings in Chancery to otiain anjunetions, which aro the 


nowt usual remedion tor infrizyemerts with ws." 
' 





Vast Ixorax Hatewar—Tho Lralli¢ resulls obtained on 
this railway, during the past (ow montha, have wot been 
eatisfactory. Itis proposed, in comsequener, to roake @ re- 
duction in the oumpany's stalf uf engineers. 


104 


ENGINEERING. 


(Aucusr 18, 1871. 


oS OaSSSSO“"0—0@O0—waoan@@OOmhnRaOoaoOownaoa*swao eee 


COAL 


WAGONS 








Wx illustrate, above, an example of « class of iron 
coal wagons in use om the Haltimore and Obio Hail- 
road, a line having « large coal traffic from the mines 
of the Cumberland distreet, M ni. The wagons 
used are of two classes with six and eight wheels re~ 


en 
being, aa will be seen, of the eight-wheelod pn 


two, and those of the ei 
compartanente 

section and alg these views it will be seen 
that the com ts are os of cylinders 
tapered at the bottom to form Loppers leading to the 
discharging doors, The compartments aro 6 ft. 
10} in, m p Rares and the para’ nd et ee 
tions of cach are peepeaires 2 ft, 9 in. and 2 ft. Spin 
high, the total height of cach compartment being 
thue6{t Bin. The diameter of the compartments 
at the bottoms of the hoppers is 2 ft Si in., and their 
distance a) from eentre line to centre lino of ey- 
linders is Sft. Sim. The compartments arc each 
fitted at the bottom witha drop door of ordinary 


comet) 5 
The wheels are 90 in. in diameter and are placed 
9 ft Sy an frean cemtre to centre, the total wheel 
base ig thua 10 ft. Sf in. The axles aro coupled 
in pairs by equalising beama coanecting the axle- 
boxes as shown in the halfscetional plan. The beams 
are fixed to the axle-boxes, and each ia ex e— 
turning ona centre as shown, the two axles of each pair thus 
being made capable of moving like the two parte of a 
peraliet raler, This arrangement gives, within certain limits, 
a Gexibility equivalent to that affurded by the adeption of 
the double begie system, but the axles are of course not 
capable of assuming a powition redial to the curve traversed. 
Springs ore arranged over the contres of the beams 
coupling the axles; while the construction of the frames, 
whieb, as we have said, are of wood, is suflichently clear from 
the engravings, as is nleo the arrangement of the brake. The 
wagons are fitted with the ordinary sutomatic combined 
central coupling and buffers in use in the United States. The 
weight of the wagons empty is from 4} to 44 tons, and the 
maxiinerm carried is 10 tons. In comebusion, we should 
stato that wo aro indebted to our comtemporary the Porte- 
feuille Economique des Machines for the particulars of the 
wagons we hare doseribed. 


FP ang ty ohm nerd ter perry oor vane Yap William 
PORE i i this m in 
sucresion to Mr. hae Byers, p lm aa si 
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A CHANGE OF GAUGE, 


Tae Philadelphia correspondent of the Times gires the 


emmys: 
“ This change of gaugy, to which TS already roferred 
i 23, is re- 
jis Hime, com. 
heretofore 


—ls & narrow line, of 4. 9 in, and th 
how's is tubank tee 


o 

ir 

atmagnitede, involving mot anly the 
of the entisy line, but aleo a complete reconstruction 
ives and cars. For several months prepara- 
tions were making for the work, and Sunday wns selected for 
it, os on thal das the tina was least necad for traffic. The 
toed was divided into 68 sections of 6 milos cach, and 
average force of 40 men detailed to each section—2720 
jn nll, At daylight they began their labours, cach 


ON THE BALTIMORE AND OHIO 


| gang 
m 


| brought up the rear, firml 
The : were paid 


| commended for the 
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RAILROAD, U.S.A. 






fumsnt 
i 





being divided in two 
at the oxtromities 
_ each other, for the 


ies of 20 mon cach, who be- 
their sections, worked towards 


the rails in 6 7} in. on side, and spike them in their 
new ig and aleo # similar alteration of all the ae aod 
ewite Asa of t 


ty ene 
tl iy jacus to a 
teat epviets the necessit: wae Pomediats pei 4 


ity 
these places of the old rails. Each worked " 
ally. The ‘dentists, two on cach nie, with their caw 


followed? also two om each side, their basiness being to 
push the rails inward to the narrow esuge finn 
and fix them properly in their 


the task was performed ; 9 


cournging the a sen 
timent to the narrow gauge, ‘for,’ said he, ‘it is the narrow 
road, you keow, to broad 
one leads to—well, too fareoath.’ To this the vice-president 
of the railway responded that the 
leads to the Baven of Gnancial sncurity.” op 


eennrten it paren eno 
inee i i 
are Guan Tan are English. ala 


Auoust 18, 1871,} 
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EVANS’S VERTICAL MILL 


CONSTRUCTED BY MR, GEORGE PARSONS, ENGINEER, MARTOCK. 
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Royal Agricultural Society at Wolverhampton, 
briefly to the mill with the stones amass im 
plane, designed by Mr. Kdwart Evans, exhibited by 
maker, Mr, Parsons, of Martock. In noticing this 
mill we stated that we inteaded shortly to illustrate it i the 
form in which it is now medo, and this promise we now 
fulfil; Fig. 1, of the annexed engravings, showing the mill 
as for dressing the stones, while Figs. 2 and 5 are re- 
spectively a side and end elevation showing the stones in 
lar working position. 
iy referring to these views, it will be soem that the 
peculiarity of Mr. geet oy ¢onsista in mounting three 
milletoces vertically, the;middle stone or “ runner" rotating 
between two stones that are stationary, The two outer stones 
are mounted in gimbles, the grinding surfaces bein rowsed 
s rae pony is een ties wo anlage Y hy means 
a on its perip . The material to be tuk be 
eonreyed from ds herpes to the grinding surfaces by meana 
of worms which rotate with the » and work within the 
eyes of the outer stomee. The outer oF stationary stomes aro 
jerally by moans of serows which regulate the 
arrange them for “dressing.” It is claimed 
this mill, that owing to the position of the grinding sur- 
faces being vertical, the grain or other material during the 
i eces is noted upon mach more freely than by the 
zontal mill, the et tion ix better, the grinding sur- 
fares keep clear of fine or wicky particles, and the meal is 
diy from the stones all roand, thus affording greater 
facility for the exhaust as it is not confined around the stone. 
The runner, which is keyed to the shaft like an ordinary 
pulley. is placed with its journals om senooth surfaces and 
laneed to stamd im any postition. By sn doing, it can be 
driven at « high epeed, and the stones impart loas heat to 
the meal, as Mr, Evans states that the grinding is aceom- 
gg in a mere fraction of tho time required mm ordinary 


The ing of auch materials a ores, clay, coal, Ac,, is per- 
formed without the stones being in alwolute contact, con- 
sequently, there is no danger of the surface being injured 
os empty, or from scrape of iron. The 
the material in Mr. Kvans’s mill is accomplished by means of 
a combined percussive and triturating action, amd the 
stones are capable of carrying a very beavy feed, owing to 
the fact of their being a ed in their working position, 
Tt bs also claimed as am advantage for this mill, that by uring 
the runner as a palley, and maneeing it om the ewntew of 
horizontal shaft, the power ie applied direetly. The strain of 
the belt in equal om the two journals, while, moreover, the 
shaft is free from tormon and ite expansion cannot effect the 
grinding. 
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the brasees or inequality of the surfaces of the runner, and 
haying no rotary motion and being under the eye of the 
person in charge, their working comition i remdily sscur- 
tained. The working paris are confined to tho grindin 
surfaers and two journals; the latter are of ample size and 
length, and as when the mill je in full work the dateral pres- 
sure is relieved from them, they require but little attemtion. 
By dispeosing with the internal rotary balance and feed- 
ing through 
deranged or obstruct the feed when the mill is driven to a 
high speed. The mill enn be driven fren sey position in a 
line with the pulley om the stone, aed when mounted on 
travelling wheels for farm purjxeer, levelling is not nreee- 


hen the faces of the stones require dressing, they are 
im » borizontal position in the following manner: 

feed arrangement and the casing, which is in two parts, 

being first removed, the middle stowe is then raised from ite 
peengs be two trunnions which arelineerted in two holes 
in a line the diameter of the steme at opposite polnta, the 
bridge trees are then removed and the outer stones screwed 
back to the ends of the frame. These stones can then be 
turned into « horizontal position, and the worms removed 
orf to receive the tramatalf which is bored to fit the 
acd placed on the spindle, as shown im Fig. 1. 








juction of | 


The stathmary stones adjust themeelres to the wear of | 


0 stationary stones, there ix nothing to get | 





NOTES FROM PARIS, 
Pauw, August 14, 1871, 
Sram Ceiarrvatios, 

Srrax cultivation is still bat lite practised in France, 
on account of the subdivision of Innded property. But sow 
a quite exceptional ocension has presented itself for the in- 
troduction of this branch of imdustry in the casters depart- 
ments. The English Sockety of Friends, actuated by those 
sentionents of charity and generosity of which England has 
given so many proofs to oar country during her cruel trials, 

| hastened, on the raising of the investment of Metz, to the 
assistance of the unfortunate Lorraine. They conveyed to 
the population ravaged by the armies ef ocewpation, reduced 
by fazniae and by disease, help of sll kinds—food, raiment, 
meney, Agriculture has received a large part of their ald, 
Six thousand sacks of grain, of potatows, ef seed of all 
Kinds, have been placed at the disposition ef the cultirators 
of the Mowelle, Net content with this ald, the Friends 
have also wished to supply the means of cultivation, which 
was rendered impeesibde by the want of homes and oxen; 
to purchase a complete system of Fowler's steam caltivators, 
to send it to Meta despite all the difficulties of transport 
now existing, to lmstal it, and to cultivate sume 1200 acres 
lina fow weeks; euch is the Grotherly work carried out 
| without noie#, without catentation, and with a perseverance 
| which has not slackened for am inetust, by the English Aid 
| Seclety fur the French peasantry. The powerful cultl- 
vating plant, after it has done ile work im the peighbour- 
hood of Nency and Pont-h-Moursom, will be sold at a re- 
| duced price to # society formed ender the patronage of the 
| Central Agricultural Society of the Meurthe. This society 
intends to work the #ystem on the large extens of Land 
suitable for its use, and propeses to make the engines 
advantageous for general purposes ; already it has received s 
large number of orders for the cultivation of lnvds in thede- 
partments of the Meurthe and the Moselle. ‘Thus, steam cul- 
tivation, which has hardly been employed till now in France, 
comes to enter into the sckence of practical agriculture; we 


Fic.2 





wish all good fertume to the mew enterprise, and hope it 
may serve as an exansple to be followed in other parts of 
the country, 
Brastxe ay Ececrniciry, 

At the present time experiments on the ignition of blasts 
ie électricity are belug made in a mine in the basin of Se. 

tlenme, The method, lately imtrodaced from Germany, 
bas for a short time been used in Belgium, It gives, it is 
said, good practical results, and the principal advantages 
foued are that it effects simeltaseous explosions, and sup- 
presses the danger of mistires. The following is the mode 
of proceeding in sinking a shaft, The electric match is 
formed of two iron wires placed in a groove in a shin board, 
the length of which Is a little in excess of that of the bore 
ef the mine. These wires are joined at one extremity of 
the board in a capsule of tin, comtaining a fulenimeting 
charge, aed which is placed towards the middle of the 
powder charge; the spark passes between the extremity of 
the wires, and causes the explosion. The chargieg and 
tamping require no special precauthou. The wires of the 
electric mateh of different te are attached at their free 
ends to other wirea, blishing between the matches a 
circult, the extremi of w are attached fo stroeg 
copper wires, insulated by a double wrapping of hemp and 
gutta-percha, and enclosed in an outer wrapping of twisted 
hemp, so asto make a single cable, This cable hangs com- 
atsntly about 2 metres from the bettom of the shaft, and 
is payed out as the work gets deeper, The preparations 
are very simple, amd are intrusted Lo the workmen ; owt of 
4000 only 20 misGres have been recorded. The electric 
machine is composed of a gutta-perchy cylinder, rabbing 
on a cat-skin, and charging a condenser, which can be dis- 
charged at will, This ample machine costs only about 
100 frames, the matches cost 10 cuntimes each, and the cable 
1,40 francs per metre, Altogether, the process is simple and 
rapid, dees not seem to involve much complication, and 
promises considerable advantages. 


Tur Scene Canar. 

M, Ferdinand de Lesseja, some months since, organised 
for the Suex Canal « service of “ mi phes,” intended 
for the investigation of the question, #0 long discussed, of 
the movements of the water in the canal. This service 
consists of 16 observers, who are placed ia the following 
positions ; at the entrance of the owter port of Port Said ; 
the basin of Port Sald; at kHometre 1 of the canal; at 
kilometre 84; at kilometre 54; at kilometre 69; at Lake 
Timsab; at Toussoum; at the estrance of the Bitter Lakes ; 
at kilometre 193; at Chalouf; at kilometre 146; at the 
bac du phquet 72; af the ancien piquet 20; at the quaran- 
tine; at the level ground at Suez. From 6 in the morning 
till 6 in the evening, aed each quarter of an hour, withoat 
interruption, they observe the heights of the water om the 
graduated standards placed for the purpose, the speed and 
the direction of the currents and the wind, The water of 
the Red Sea tlows slowly towards the Mediterranean, with 
a slightly varying speed, resulting from the alternating and 
unequal rate of the tides im the seas. 1t is # river of marine 
water traversing the sea of sand which stretches from 
Egypt to Arabia Petrea. By the established arrangements 
all the movements of the water can be determined with 
~_ precision, and the results will doubtless be full of 

terest, for, until new, it has of course been impossible to 
observe the bydrodynamical phenomena presented by a 
canal of s0 great a length aud uniformity of level. 


Tur Poxsako Fomwace, 

DM. Ponsard is the inventor of « system of furnace ama- 
logous in some respects to the Siemens system, but which 
it is claimed, effects in a more simple manner the rezene- 
ration of the heat, The fucl i# transformed into gas ina 
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generalor, an 
furnace proper, The eecesaury air for the combartion of 
the gus arrives in the furnace after havieg been heated in 
the regenerator, and the gases resulting from combustion 
@cape by the uptake after traversing Ube negeawrator. 
This apparatus is compo of a cubteal chamber, divided 
ints vertical channels, ome set being devoted to the passage 
of the hot gases, and the efbrr set to the passage of the 
ateatepheric ait, Kach of the chambers is furnished with 
partlions to check the movement of the gaa it circulates ; 
the partitions, constroctet in perforated beick, and arranged 
losenge fashion, establish between the varions chambere 
comeuelcationa which also increase Une bwating surface 
By this arrangement the apparatas jeertsces great power io 
a comparatively amall walusne, It will be men thas ie this 
farnace the arrangements applied to the ale aud to the 
gases af combustion differ from the Siemens system, and it 
is clalmed that it involves a less ameent of compiication. 
Lets attestion is required in the workl=; of the furnnee, 
and there are Het valves to manipulate The Mame 
can be remfered at will, oxiilising or reducing, or the 
Wenperatute produce! can be ¥ atled les regelating the 
earrent of alr aed the ewrrent of gos, Jaatly, thts class 
of Furnace in bers costly than that at the Benner. 

The Pousanl turnuee is applicable to vurieas motal- 
lurgical operations, to the fetion of metals, the manefarterc 
of cuet tron, to that of steel, to the paddling of cast iron, 
tore heating, to the manufacture of glass, or the baking of 
ceramic work. 

We may descrite, ae a6 oxample, the treatment of fron 
ores as fallowed by M. Ponsard in his experimental ahopa 
im the Avenve Suffren. ‘The fernace ia reverberatory, it is 
traversud by twe rouge of crucibles, the upper ends of 
which are open to the free air, amt theie lower ends rest 
oe hanquettes ow wach aide of the furnace. The ore, suit- 
ably broken and mixed with dux amt carbon nepssary for 
teaction, is charged iuto the erucibles; under the action of 
the high tecaperature of the furnace the mixture ié rapidly 
heated, the oxygen of the ore is divemgaged, the reduction 
Operates, and the carbouation a4 well as the fusiva of the 
meta) takes place in the same manner as in a high furnace, 
As the ore is reduced, and the charge sinks in the crucible, 
new supplica are added, so na to obtain a comtinmeds fasion. 
The cravible amd the parts of the furnace expesmd to tho 
bigh temperatures are of carbon aed sities, BM. Ponsard 
haa worked specially npoe the question of refractory pro- 
ducts, and with the help of M, Meltee, mahee of pottery at 
Ivey, be bas made the arches avd hearth of bis furnace to 
resist for a protracted period the inteos beat produced by 
the eqployment of the regenerator, The inventor pro- 
ducea steel hy his process, and daring the siggy he 
conducted some interesting trials fur oltaining a metal 
waited for the manufacture of heavy guns and chassepit 
barrels, The process, already in course of application to 
different worka, is at present the object ef clase imvestiga- 
thon on the part of several metallurgists, and & company 
has been forme for the working of the processes and their 
industelal application. 

—_—_—eewee= 


THE GREAT WESTERN RAILWAY, N.S.W. 
Ow page $8 of our last volume we described the general 
works upon the Great Western Hailway of New South 
Wales, which bare bees so successfully earricd out by the 
engineer, Mr. Whitten. Tho lise commences at Sydney, 
apd runs northwards through the Lowlands, acroes cosy 
coustry Gib it aves Poramatta, amd crosscs the river 
Nepean by a atone bridge G00f. Jong, The mountain seo- 
iow cuimmences at a short distance from this point, and, 
aller passing the Bmw ranges, the foot of the first Zigzag of 
the Blue Mountain ts reached, This range firme a chain of 
lofty and roggrd mounteina, ecnelating of eandstone cscarp- 
mente, with dark chasms asd gloomy ravines. The portion 
ef the great dividieag chain, geverelly kewwn by this nome. 
ie very lenited ia extent, but in reality it includes ail the 
mountainous tract stretching from the Literpoot ranges to 
Lake Horre Burra, south of the thirty-fourth parallel. Near 
the commenerment, the range ie not high. being Lower pro- 
bably than any siher part of the dividing chain, ts course, 
generally southerly, is very irregular, ned, though 10) miles 
from the sea at starting, its avemage distance 1s not more 
then seventy miles, In the middle of their course the Hlue 
Mountains consist of two ranges, running neatly parallel, 
and secarated by a dorp narrow valley. Tho woatorn ex- 
cords the covers in altitude, aed the mmvuntaing rise inte 
Aistinct peaks aed wuminila. Owing. probably, to the fet 
of these moaintaing being compowd, on their eastern faer at 
loast, of eandatome rock. they present more the appenrance 
of « tuble land, hating few elevations rising much ebove the 
general level, Even three are for the most part rounded in 
formn, instead of being serrated, or rising into pointed peaks, 
43 oocate in cocumtaina compe of older rocks, Pus the 
surface of the let Mownlains is scored with rast chasms 
and deep ravines, with pectipitous walls of mocks om each 
side. Narrow, gloomy, asd profound, these stapendous 
rents in the tesoan of the carth are enclosed between gigentic 
walla of samdetone and rock, senetimes reeeding from, scane- 
tines overhanging ¢he dork bed of the raviee and its baack 
silent pools, or ila {naming torrents of water. Many of the 
Cipitogs sides of these ravines hore a depth of Lit ft 
ne average height of this poten of the dividing chain is 
aleut SHerL, though some of the peaks sttain « eumewbat 
highor alecation--the highest being Beemurang, 4105 ft, at 
the head of Campbell's mver- 








dd this gov te deawa hy the uptake into the] 


ENGINEERING. 





fAucusr 18, 1871. 








Lithgow Valley commences by o long cutting from which 
about 44,000 yards of excavation hare been taken. The 
greater part of the rock cut through te herd bles stone; but 
8 vein of whitish stone was fwusd rusmiog through a great 

netion of it, which turoed out ta ke much harder than the 

ine stone. The catting is 49 0. deep firme the bigheet 
point of the surtace, aad has « descent ef 2 in 42, that keing 
the regular gradient throughout the three tines of dearcat, 
exept at he reversing stations. After pasting one oF lwo 
veal cuttings and embankments, we come to No. t cutting, 
from which 15,000 yards of exenvatinn were taken. These, 
with an additions) 40,000 obéained elsewhere, went to make 
up the $5,008 yards of which tha adjeinin embankment is 
comporsl. Begond thie are several szaailer cuttings and 
tulankments and then we teach an embankment with » 
retaining wall caontalelag 20,000 yards of excavation, It 
was originally proposed to hare a viaduct bere, but om re 
ewuideration an embankment with a retaicing well was sal- 
stitated. It is very solidly bailt, the spac behind the retain- 
ing wall being closely packed with stone. Tho tans weed tn 
this wall, ac well ag in the culverts acd vinduets is very bard 
and Ene grein, 24 has been taentioned, and is also perivetly 
white, Rr vas obtained from ao quarry about halt a mile 
from the jise, opened sperially for the purpeec by the con- 
tractor. Bevomd this embankenent the formation for # shore 
distance consists of light carthwores, uetil another embank. 
iment, containing 12,000 yarde of garth ie reached, and then 
through a rather large ewiting wa come to No 2 wisdugt. 
This is bulit epon a eerve of 10 chains radius, and bas seven 
arcbes, five of d0 1, aed twoof 15ft. span. Froen this via- 
dct to the first reversing station there id ome continucas 
cutting thewugh the eodid rock, nz from it over 10,000) yards 
of exeavation have been taken, the face of it, in one place, 
being no less than 0a, deep, A large proportion of thie 
excavation has been ved to ake oy extensive cnbuskment 
on the lower line, amd in onder to got it lows without carry. 
tng it along the Zigeag, loading ut and tipping it, shaN 
120 0, wae auzk, and a tuncel put in from below to meot it 
at the required lerel. By this means the excavation material 
wea shot dows, and taken thener ta the potnt for whieh it 
waa required. Detween the points and the end of the revere- 
ing atation the gradient ia 1 in 00, bat in all other parts of 
the descent, execpt the corresponding porting of the second 
reversing station, the gradimt on the Zigeag ia, as above 
stated, Lin #2, Bereed the poista, mad case to the revere- 
ing station, there ia o shet pap where the rock ls enseider- 
aily below the tail level. This has becn spanned over by 
am arch, bvinging the lise compactly up to the reversing 
tation, 

The deseont of the middle linc ie new commences], and at 











the outset it ercesea No 5 vigeuct. Thas se 340 it, in length, 
and consists of nine archre uf UU ft, spun, The height af these 
arches give them » very fine ayipenrunce, tlur distance From 
the groaned to the mil lewel being 76 ft. The line being eut 
in the sides of 2 cli bivff and precipitows os we have do- 
seridyd abors, it became necessory to constrert viaducts io 
those places where the rock did not project sufGriently to 
bear the line, Thus, in the present instance, » break in the 
fnew of the rock, cawsed by « small stream of water whic has 
forced itself away in thie direction, reecdered this viaduct 
a Some of the difficulties in the way of the com- 
treetor may be mentioned: first, there wan scarcely enough 
shelf om the rock outsile the intended structure to rest the 
boticane of the acaffoldieg poles on which the travelling crane 
had to te erected. ‘Tben all the stones ueed in the work had 
to be lowered over the chif from the top lise; and men bed 
to go down over the cliff, retarnlag by means of steps cut in 
the fuce of the rock, amd holding a rope to scare them feu 
falling. In the face of saeh difficuitica it is surprising that 
there were en few e¢videnta, and thet these few ahould have 
been of 6% coonparatively a light character. From this ria- 
dort the lise passes over a short proce of cutting where the 
rock stood which was blown away by the first great blest in 
January, 1367, and then comes on to No, 4 vieduct, This 
has wight arebes of 30, rpor, amd ia S00 Rt. in length, and 
ix built oe a curve of }0 chains radius. The two sent cuttings 
whiels are passet ore large, having had oo fewer than 46,000 
yards of exenvation taken outef them, Next follows a large 
embankment, reaching down to the lower lime. and contaia- 
ing some BUA! wards of excavation; aml beyond this is 
cutting 42 ft. deep. dhrough the soled rock, from which 
25,000 yants of excavatyn has hes token, Paming over an 
embankment of 18,014) yanks of excaeation, the line reaches 
No, 1 tunnel, which ts cut throngh a spue of the rock on a 
curve of eight chains radius. This tuanel is 75 yards in 
length, ond i* ined with masonry of very superior workman- 
ship, Bring om » curve, the eect of the very beautiful work 
that bes beew put Loto the tanned isstriking in theextrene, and 
is the anbject of remark by travellers, Un fart, the whole of the 
masin’s Wurkon the Zigesg ie of the very boat dercription. 
Bevend the tunnel there mas etulsnkinent containing 
115) yards, and ime ly afterwards the site of tha tasg 
great Mast is renrled. At this spot it was intended to have 
a turnel, but aller it hed been excavated doubts were enter- 
tuined as to tho stability of the rock, as it was found to eon- 
tain deep fiesxres, through which sand, &e, was comtinunlly 
ronning. t was alec found that a lange portion ef this eck 
rested wpe a bed of piperley end shale, whick only reqaiond 
the inke af water te cages the overhanging mass to slip 
Cader these cireumetaners, to avolt the peswsbilily of 
an accent, Mr. Whitgen, tise eor-in-ehial, determined 
to hare the rock reneowed, ‘Sho renewal of the whale of the 
bieek at one exploinn would, of tourse, effect an Homnense 
j saving in lime, labour, and consrquent expense; and perepine 
rations weew commenced fer the mreat blast In the first in- 
slaee, three chambers were eat inthe face of the neck, inride 
ithe tunnel, ane 32 ft, one and one 22 ft.. amd then 
‘others at right angles, giving them the form of the capital 
‘letter T; and im these charobers, which tere on a level with 






















Such ie the cherscter of the country where the Zigeng is) the floor of the tunnel, were deposited 2 tone of powder. The | 


situated, The courses of the gully dows which the railway | battery by which the whole of the powder whe fired was eom~ 
fine in thus bromght, & abowt KA te WUN WW, poved of OH colle All the wires terminated im an fuse, eom- 
The deacent froun the Moust Clareeco range finto the] posed of copper and zine, which was enckurd in # sxsall 


céroalar deal box, and deposited in the centre of each change 
efpowder. The wires were then attached to two other 
wieos that werr connected with a switeh, or clevult clase, 
placed about » hundred yards from the rock to be renaved. 
As soon as the dust from the explosion cleared away « little 
it wos obeerred that the explosion bad caused a wide deep 
rent im the top of the mass of rock which had thus become 
in @ great mensure detached from the eliff, and inasmech as 
@ portion of the rock lower down aed owtside was seem to bo 
crumbing away at the enoranua wegkt of rock above, the 
eullre ass appeared to require bat a push and the whole 
would tumble over into the valley below. 

The «ame rveson which nocessitated the removal of the 
nine im the first instance had now provented the powder 
frum exercising the fall force which it would have exhibited 
upes a solid tock ; that ie to my, a portion of the force of the 
powder kad esrapad throngh the fissures in the rock, The 
tative bleck was now coeapletely shattercd, and a fow 
stconis after the blast was fred the roof of the tunnel fell 
in. A careful inspection afterwards proved that the execu. 
tion lat been far greater thas at first sight appeared, and @ 
fow men, using secesionally a cmall charge of powder, very 
shortly tumbted over a large portion of the rock. 

Now that the work i completed, it presents the appear- 
ance of an enorme palling, of which the face is 110 ft. 
deep. Tho next cutting is ley an isomers piece of work, 
being # ft. ia height on the face of the rock, aud having had 
SLM yards of excavation removed from it, This brings 
the line down to the second reversing statlen, where an 
isstuense quantity of the face of the cliil, much of which had 
bern verhanging, bas been eut away, and being plened og 
the fortation lewel af the line, baa formed a fine wide plat- 
form, giving abudaneo of room for ehunting, siding, de. 

‘The Grscnnt of the lower ine begine with two amall em. 
bankments, and then follows a cutting in the fece of the 
nek to a grent height to allow sutticiont width for the line. 
An embankinest containing 26,000 yands follows, and then 
comes & large culling, where the rock to 120 ft. has boon 
taken down tu prevent accident to the line, Something like 
O00 sorts have bers taken out of thie, Bererel smaller 
cuttings and embankments auececd, and them come two 
large cmbankewents which contain the large qaantity of 
b2r.0% yards of exeavation. Thee brings the fine te the end 
of the Zgeeg, being immediately under the first reversing 
elation, Kroes the one point to the otlur « desevat of 205 ft. 
baa boon gained, whilet the depth gained from thy eum 
macneement of No. S contruct, only o few chains beyond the 

aint first mentioned as beginning the descent of the Zageag 
ia SOO ft, The length le wbich this descent has bere gained 
is three miles ond siaty chains, although a the crow flies it 
is only Que mile aud a half. 

Thy Hostration on page 108 convoys a very correct iden 
of this remarkable and successful work, which has deservedly 
brought so tauch credit upon its constructive caginoer, The 
facts contained in the foregoing article we have taken frean 
differont New South Wales’ journals, 


a 





Agente. 
a et A. Amst, F.ELS., Treas. €.8, 
Ter paper submitted by Mr. Abel to the British Association 
embodies an acount of tor recent progress made ty the proe 
| ductina and application ofezplosire agents, Although » very 
| long amd elaborate paper, the author modestly disclaimsany- 
\ thing more than an attempt to give as outline of the nature 
jad results of the important investigutions whiok have been 
| inatituted, and are still being pursued, relative to the derelop- 
fment and regulation of the explosive force of gunpowder, 
| and the appcleation ef scene other explosive materials, The 
| paper itself conteias » large amount of inivematios, much of 
| *hich having already appeared from tiene to time is our 
colamns, Tenders it wumecramry to do more than place a full 
shetract of Mr, Abel's paper befre cur readers, 

The author first dircets attention to gunpowder, briefly 
noticing ita manufacture, and the cawses which operated ia 
domasdiag a teduetion of the violence of its action, Se long 
agy ar 183% — committer wae formed for deciding upon the 
best pewiler for the Rotield rifle, and they were afterwards 
directed to investigate the question of oannen powder with « 
view to modifying ite vkdenew, This Joi in 1840 to the imtro~ 
daction of the ritle large grain powder, und subecquently in 
Ist4 to the use of pelict powder. ‘The principles laid down 
by the fires committee on ganpowder is 1404 ne their guide 
i) altenrpting to reduce the wolence of the acthen of that 
tasteri¢] whee Seed iu large ebarges were besed wpon noe 
clasicul considerations, and have been adhered to ever sien. 
As quopowder ls dmaply an intimate mechanical mixtare of 
# powcrlal oxidising agwmt, aal(petre or potassiugs nitrate, 
with two realily oxidisable gulstances, eulpbur and carbon 
or charcoal, the behaviour of the mixtare, and the mature of 
the reenite furnished by ita explosion ato susceptible uf great 
sedi€ation by variations in the proportions of its ingre- 
dxele. Ip fact the explosive action of guspowderis suscep. 
ible of very extersire modification by variations of ite eom- 
postin. There are, bowever, errtain proportions which 
appear beat ae furnishing the largest amount of gaseous 
watter compatible with the development of the highest 

iteuperuture. ‘Ihie is Independent of cther cousiderations 
affecting the question. 

It wus upwu consulerations reloting to the chemical artion 
of the ingredients of gunpewder that the committee cause to 
tec enoclusion that in attempting to suoderste ita viclnee, 
when word in large clurges, it waa unadrisable to make any 
change in ita rstabliskel eoeoposiiion whieh might be pro- 

active of a diesinutios of the total presare developed by a 
| charge unless the desired results were unattainable by 
modilying ite mechanical and physical powers, In other 
wonis they were desirous of effecting theiz object br imtra- 
| ducing change in the preparstion of guapowder amd im the 
fornt in which it is employed. A very fiw expericnenta 
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served to demonstrate that {the rapidity of explosion of gun- | referring to its use by the Prassians daring the recent war, 


powder was readily susceptible 
mechanical means. These means have, therefor, been 
sidbered to by the present committees on explosives in de- 
veloping the powder now used for heavy guna. ro ane 
five different points affecting the modilication of gunpowder, 
and these are, the size of the graiea, thelr form, the 
mechanieal condition of their exterior, their density and their 
harduess. The first promising results obtained were arrivod 
at by simply increasing the seo ofthe grains, Subsequently 
it was that these rewults were still farther improved 
by paying, attention to the density and hardness of the 
powder and by promoting the uniformity of these properties. 
A vast number of experiments have been made by tarious 
investigators into the nature of the action of fine gunpowder 
from the beginning of last century, when M. de In Hire took 
up the question down to the t day, Ther ex 
meets inclade those made b Bekins, by Owes Rum for 
in the United States, by 

and by variows coenmittees 
methods adopted by the experi- 
menters, ns well ns the results al by them are given 
by Mr. Abel, who describes as some length the ingenious 
devised by Captain Noble. A comparison of 
tho results of experiments made ne of the chromo- 


ae oe G. der, = the 
piste jer demon- 
iy cmmploying pellet or 


ot great reduction by simple 


wer, 
of the latter. 


with the 35-too gun, howe’ 
satisfactory results afforded by the new powders, anil ob- 
serves that further modifications in their manufacture will 
possibly have to be introduced to meet the requirements of 
the case, The au! is mow receiving ea! attention in 
several a 


Captain Noble's experiments promise to throw Important 
additional light upon the nature of ganpowder as a 1 
ling agent. They consist in exploding powder ia 
chambers on the plan o by previous experimenters 
with modifications afforded by the advanced state of science. 
The conelasions arrived at by Count Ramfonl asd by ane 
Hedman as regards the pressure exerted y gunpowder 

if conclusions 


differ w pully from each other, as well as from 
arrived at by Bansen and Schischkodf in 1857. The heat de- 
imenters estimated at (940° 


veloped waa by these latter ex 
Fahr. and the pressure at 4574 atmospheres, or about 29 


uare ineh, But reeent experimenta made b 
Ky the recent memorable siege of Pare | Toads 


that Busses and Schisehkodf's estimate 


too high. Some experiments made by Karolyi, in which he 
exp! small charges under conditions more nearly ap- 
prosimatiog to those of the actual employment of gunpowder, 

furnish results not ly at variance with those of Bunsen 
and Sebiech kof value to be attached to them, bow- 
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wn Mr. Abel, who otverves 

that it would at present be premature to refer to the reals 

o so fer, Ho states, however, thet the mazimum 

— of fred gunpowder, wnrvlieved by expansion, has 

ors found to be aboat 40 tons per aquare inch. The tension 

and density of the gases from powder fired in a close chamber 

are fousd to ke very similar to those of powder barned in 
the bores of guna 


Passing on to the consideration of tho substitation of other | 
explosive ngents fer gunpowder, Mr. Abel observes that for | 
small arms and artillery, mo rival hoe yet established any 

claims to maccess as a propelling agent. Ho first mothers 
gin-cotton which he dees mot think will ultimately prove 
useful for larger artillery than field guns, although he does 
net predict even this application. White gu jer ned | 
other chlorate mistares are noticed and their danger in mining 
tions pointed owt. The application of these violent ex- 
pisives to shells are them referred to, and the experiments for 
ascertaining their relative susceptibility to explosion are 
described. These experiments comsisted in ing definite 
nomtitios of the materials between flat beass plates, oe 
Shem u a eh ae apd allowing weights to fell upon 
ifferent 
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bia. By varying the weight em- | were 


Ho then touches im dynamite, which was used by the 
Frened also during the war. Tho asthor then refers back to 
gun-cotton and to the experiments that havo been made with 
it, the improvements which have been made in it since 
the British Association meeting in L462. The chief improre- 
—_ <— that which has — rain ——— 
than it formerly was, is Mr. 's ing process, su 
mented by compression by pdiosatla’ peau. The ¥ 
from necidestal explosion and the power of this eabstance, 
together with the method adopted in firing it with a 
detonating fuse aro then successively dealt with fy Mr. Abel, 
who finally details the various practical experiments which 
have been made from time to time in the demolition of 
stockades amd other military structures, and which demon- 
stente the — of _ = en to we 

rpowes, 's ows that the uction 
vsilontion of theee erful agents of ee a and these 
indispensable auxiliaries in the development of industrial 
teeources have been advanced in an unprecedented manner 
within the last fow years. It fierther renders it clear that 
much remains to be leermet regarding their nature and 

ration, and the coniitions to be fullilled in thelr gnost 
eliicient application in many important directions, 





FUREIGN AND COLONIAL NOTES. 
Hombay, Baroda, and Omtrot Tudia Railwoy.—The 
Indian Government has enpetioned the erection of an orna-~ 
mental station for the Bombay, Baroda, and Central India 
Railway at Bombay. Tho sito selected is on the eeplannde 


ip | OPposite the Frere fountain. 


New Zealand Liguite.—A valuable scam of lignite has 
been tdiscorered on Meow Flat in the provinee of Otago, New 
Yealand. Its extent is at present only n matter of surmise, 
but, judging from « noes, it is considerable, A co- 
operative society has been formed by a namber of residents 
to work the seam in an economical manner, eo #0 to limit the 
price to 15a. per ton, enrtage included, 


A Bridge for the Hooghly.—An act for the constraction of 
& bridge nerees the Hooghly between Howrab and Caleatta 
is ished in the Culeutéa Gazette, The Lieutenant. 
Gowernor of Bengal will have power to Jery om the bridge a 
fee of two ples on every mannet of 


ods, onl two pics on 
erery passengor, with the option of lowering the toll if de- 
sirable, His honour will appoint toll-keepers, determine the 


byo-lawa, &e., and will advance for the construction of the 
bridge such sums bearing an interest of 4$ per cent. per 
annum, as are sanctioned by the Governor-General of India 
in Council. 

Railroads iu the State af New Yort.—A 
York State E. 


of the New 
ineer of Railroads states that the number of 

operated by steam in the State is 164. The amount of 
tho eapital stock paid in is 234,225,159 dola. The length of 
the steam roads in the State is 7100 miles, The number of 
first-class paasenget cars in ese upon the roada was 1220; 
and the number of freight care was 14,061, The total earn- 
ings of the roads operated by atearm in the State amounted 
last year to 00,649,444 dole. 


Vietoria Water Works.—Colonel Sankey bas been con- 
tinuing his cxomication of the Government water works of 
Victoria, Some tapeneny repairs to the tunnel of the 
Malmesbury reservoir have been completed, Hrick albelds 
have been eometructed for the purpose of preventing an in- 
flax of water at the retaining wall, and also at a point where 
the basalt formation schist. Men we been em. 

ed in placing the brewashes ina thorough state of repair, 
so that when the valves are lowered over tho inlet pipe the 
sarplus water may cacope without injuring the works Per- 
manent repairs to the outlet works are not to be proceeded 
with for the present, 


Raii in New South Wales —It la wnderstood that the 
three ing railway lines in New South Wales—the 
Northern, the Southern, and the Western—are about to be 
extended at a further coat of 1,000,0002, The eapital wall be 
raised as hitherto in the London money market by means of 
New South Wales Government debentures. 

Derien Erplorwticn.—The Darien exploring expedition 
of the United States has concluded its Inbours forthe season, 
and the result has been to dispel the illusions so long enter 
tained as to the existence of « practicable route for a canal 
to anite the two orcans between the whole course of the 
Atrato nod any part of the Pacitic coast. The American 
Government seems determined, howerer, to persevere still 
further in the matter, 

The Belgian Tron Trode.—Otieial returns show that the 
whole exports of iron from Belgium in May amounted to 
22,980 tone. The aggregate exports in the five months end- 
ing May SL this year were 70,864 tons, ogainst 106,207 toms 
in the corre g@ period of 1870, 

Tudian Retlway Trogts.—Tho teafiie receipts of tho Todian 
lines amounted, in the first three months of this year, to 
1,653,5697., acquired with 4975 mikes in operation, The 
corresponding reevipts in the enrrespending period of 1870 
.710,006/,, acquired with 4419 miles in operation, 


ployed and the surface and thickness of the layer of explosive | The resulte diseloeed by this year's Sgures will be seen to be 
material operated upon some interesting and probably ueful | not very favourable, 


rewults are obtained. These experiments are mow bean 
earried out and will be reported in due course by Mr. A 


Nitro-glycerime in the form of dynamite has been t at) 


buryness for shells, buts want of confdence in nitro. | 


cerine preparations, and the excess of explosive power 
S has led to « search ferconeclor om losive for 
charges. This bas been discovered by Mr. Abel in one of the 


Commerce of New Orleans.—The volue of the — 
' 


-| fren New Orleans during the year ending June BU, 


amounted to 05,246,701 dollars. ‘The dumestic produce ex- 
rted was valued at {1.953.051 doflers, and the foreign 


= | produce revexported at 1,288,710 dollars. 


Victorian Woter Sepply.—Colonel Sankey is to report upon 


salt of trinitro-phenie acid o picric acid, which, frean experi: | the whole question of Vietoriam water supply. Mr. Dobson, 


ments recently made at Shoeburyness, and recorded 
the time, appears likely to be introdaced into the 
material for shell chat 


ua at | who was 
service asa | Railway during the absence of Mr. 


acting engineer of the Melbourne and Hotwon's Bay 
Elsdon, has been ap- 


winted an engineer in the Victorian water department, and 


Mr, Abel next notices Tithofracteur fs a destructivo agent, I eccompanying Colonel Sankey on his visite of inspection, 
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Roilwrys ond Telegraphs in Buenos Apres —The ad- 
vices from Buenos Ayres reach to the Sthof July. The 
Session of the Argentine Congress had been opened by a 
Message from President Sarmiento, which gave a concise 


review of the progressaf the Repablic, and announced that it 
was now ite vast extent in the enjoyment of per- 
fect peace, The railway system had been considerably ex- 


temded, 631 miles being open, while 421 wore in course of 
construction and 1854 were being surveyed, or had already 
been sarveyed, the line from Cordova to Tucuman bein 
among the latter, OF mph lines, 1223 miles are at wor 
and 2630 snore will be laid during the ensuing year. 

Water Gaxget for the Mississippi—Water gauges to 
seeasare the flow of the Mississippi and He prinetpal tribu- 
taries are to be established at Carrolten, Baton Rouge, Red 
River Landing, Vicksburg, Frovidence, Napoleon, Helens, 
Momphis, Cairo, St. Lowis, and Rock Liland. Sona are 
also to be constructed at Alexandria, on the Hed River; 
Little Rock, om the Arkansas river; Jacksomport, on the 
White river; Florence, on the Tennessee river; Louisville, 
on the Obie; and Leavenworth, om the Missouri. A sum of 
6000 dole. was appropriated for this purpose by congress ia 
its Last session. 

Raileaye in New Zealoed.—Thoe tender of Messrs. 
Hayter and Co, has been noee; for & small extension of 
the Northern Hailway of the Provines of Canterbery, New 
Zealand. The provincial gorernment of Nelson, New Zon- 
lend, is willing to sanction the construction of a railway frous 
Nelson to Fox Hill, a distance of 22 milea, and another line 
from the Branner coal mine to either the port of Greymouth 
— as shall be decided by Dr. Hector and Mr. 

ett. 


Tae Raysome Parest Stove Company.—We notice 
that the long-establiched and most Sourishing company for 
the manufacture of artificial stone under the various patents 
of Mr. Frederick Ransome bas slightly modified ite title 
with the object of expressing in a more precise manner the 
actual functions of the company; at the same tisse, ite 
rapidly increasing business necessctates a considerable exten- 
sion of the manufacturing premises, and certain alterations in 
directorship amd management hare been made, We aro 
pleased to me that Mr. Henry Bessemer acts as chairman, 
and that amonget the directorate are each men as Mr. Bryan 
Donkin, Mr. Edward Woods, Mr. Frederick Itanso and 
Mr. J. BR. F. Burnett We belicwe that while the original 
shareholders retain their relations with the company un- 
altered, & certain amount of fresh atock is allotted for tho 
expenses connected with the enlargements. It is scarcely 
prrane J to point out that the success whieh has hitherto 
atte these works must neorearily become even more 
decided, when extended means for carrying out orders under 
Mr, Tansouse’s reeent isn mente are provided. We 
believe that the manager of tho works is Mr. A. Pye Smith. 








Loypox Rastwar Comuusication.—A eseone illustra- 
tive of the management of the Metropolitan District Rail- 
way ceearred between IL o'clock on Sunday and 1 o'clock 
Monday morning. The train which came into Praed-stroct 
Paddington, and was travelling towards Victoria, was thron; 
with passongers, all classos being latermingle!, and ia Grat, 
second, and third classes all sorts and conditions fore 
were cramined together. The platform was Gilled with 
persons anziows to travel, and the train moved away with 
every inch of standing-rooan ceewpied in every class, and 
oven then left some on the platform. The train lightened a 
little before it got to South Keorsington, where every pne- 
senger was made to descend and wait, A second train came 
in about midnight, and the passengers were fur a time orer- 
whelmed by the rash for seata made by the bye. Aa a 
nant thi em the platform; but all were made to =, 
the guerd isstracting the porters to “ get ‘em all out,” and 
this train moved away. ‘Ibe train fur Weetminster did not 
come in for some time afer, and it waa halfan hoor after 
midnight when the train reached — the 4 
cers, by passengers gotting from ington to ¢ 
Hoctes of Fesliament being pe, Be thas on bour and a half. 


Ewetetp Rerun Factonr.— Mr, James Nasmyth has 
written a sensible better to the Times, directing attention to 
the folly of the proposed remoral of Lieatenant-Colonel 
Dixon from the et ef the EnGeld Rifle Factory. 
Mr. Nasmyth ays: * Long experience at the head of « large 
manufacturing establishment, and froquemt visits to Eatield 
Rille Factory, justify mo im stating that a more perfeetly 
arranged and effective establishment does not exist, either 
under private management or Government control. Fafield 
Itide Factory is, in short, a perfect of organisation, 
exsnngeenens, leer Ceyrg | _ jo wdtairation “ e who 
ares ule ox an opinion om 
paige th To such there ean be poy he as to the 
aourece of the admirable reaulte which isenc from this este- 
blishment. It ts fo the high order of intelligence and 
ustiring seal of the superintendent officer, Liewtenmant- 
Colonel Dixon, whe has been at the head of this cstablich- 
ment for upwards of sixteen year, that we are indebted for 
the excellent results that bave eniformly isewed from Enfield 
Kise rape If ever there as vn cnse of ‘Ube right man in 
the right place,’ this is one. What, then, will the public 
think of the wisdom of oat War Dvpartiment, who have, in 
the very zenith of Lieutenamt-Coleel Dixon's accumulated 
experience and efftiency, served him with notice to retire 
from his superintendentship of Enfield Iifle Factory on the 
ist of April next, in eer, os E am informed, that the vicious 
amd insane eysteen of short periods of service, or feoquent re- 
moval of the superintendent officers, whieh has worked such 
incalowlable usischief to the public imtereata in our dockyords 
amd arsenals, de., shall be benevforth applied to Enfield Ritle 
Factory? I have not words at command to adequately 
express what I think of such a proposal. The rewalt will be 
disastrous to this, one of the moet im 4 of our Govern- 
ment establishments, and consequently to the laterests of the 
mation at large.” 
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ROAD STEAMERS. 


‘Tuosk of our readers who were present at the 
recent triala of agricultural locomotives at Wolver- 
hampton, or who paid attention to the resulta which 
we recorded at the time, must, we fancy, have read 
with considerable the paper on “ Road 
Steamers by Mr, R, W. Thomson, contributed to 
Section G of the British Association, and published 
by us in our last number, It was no doubt natural 
that Mr. Thom#on should favour the Association 
with a paper “ hia road steamer when he bad an 
opportunity of doing so, and it is, perhape, equal] 
ed that he should regard the calerinenets at 
those steamers with a somewhat inl eye: but 
we can nevertheless only account for that portion 
of his paper referring to the Wolverhampton trials 
ever vag, 3 been written, by remembering the fact 
that Mr. 'Thomeon himself was not present at those 
trials, and by snppcaing that he failed to make 
himaclf thoroughly acquainted with their resulta. 
We printed Mr. Thomson's paper because we de- 
sired that be should have the opportunity of ex- 
— his opinions folly in our pages ; but having 

me it would be unjust to the competing firms 
at Wolverhampton, and also to ourselves, if we 
allowed the statementa made in that paper to pass 
nnnoticed, 

Of the earlier portion of Mr. Thomson's paper 
we have no occasion to speak, neither need we do 
more than refer briefly to his statement that the 
adhesion of rigid wheels on smooth-paved streets 
** is no little as to be ically valueless” —although 
we believe that the bitants of Rochester might 
sey him a little usefel information on = ; 

it we may direct attention to the inf jon he 
offers that “ india-rubber tyres, on the contrary, 
maintain a singularly uniform degree of hold upon 
the road, whatever may be the nature of the sur- 
face ;" and that “ the only kinds of soil on which 
the india-rulber tyres cannot work are ground so 


Cross | went round in 15 minutes; the 
+) engine 


Ss a4| that the first 
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soft aa to flow away under the wheel, or wet clay, 
which has a tendency to ball upon the wheels and 
80 im the action of the india-rubber.”" Readers 
of this latter quotation may be inclined to 
remark that the conditions which are, let ua say, 
“awkward” for india-rubber tyrea are not exces- 
sively dissimilar to those which cause trouble to 
rigid wheela; but of this we shall aay more pre- 
sently ; our immedinte object is to speak of Mr. 
Thomson's remarks on the Wolverhampton triala. 

Mr. Thomson's neh a op these tests refer to 
the preliminary run e competing engines 
oar he pon at Barnhurat, without ron behind 
them. ‘The results of this ran Mr, Thomson sums 
up in the words: “The quickest road steamer 
quickest traction 
in 93 minutes.” Now this, although ap- 
proximately true, is not by any means the w 
truth. The facts are that the quickest road steamer 
(Burrell's) with india-rubber a went round the 
course in 15} minutes, and quickest traction 
engine with rigid wheels in 22} minutes; while 
the second fastest traction engine did the dia 
tance in 22] minutes, and the second road steamer 
in 24) minutes on the first trip, and 234 
— “ —y a facts, however, 
are after a no ue, a8, except on 
the part of the jeal Sana, no effort waa made 
to race round the course by the engines entered for 
competition. Any of the rigid-wheeled en; 
could have been run round at a higher had 
their owners considered it necessary to attain such 
ag and it may be further mentioned that one 
—— —— geomet nes with ri 
wi . hot entered for com was 
run over the course in 16} minutea, notwithstand- 
ing that for a great portion of the distance it was 
delayed by the presence in front of it of a slow 
moving engine. 

Of far greater importance, however, are Mr. 
‘Thomson's assertions respecting the performance of 
the engines when drawing loads. Stating correctly 
to over the course was a 
traction engine with rigid wheels, and that this 
engine was followed by the road steamer “ Suther- 
Jand,” he goes on to say when this latter engine 
“came to the great holes in the ground dug by the 
apudded engine, it had very great difficulty, owing 
to the wet groasy nature of the soil, in gettin 
through them; and, by-and-bye, when the state o 
things was rendered even worse by a thunderstorm 
which converted the ground into a swamp, it had 
to throw off ita load, and only with great difficulty, 
and after several hours, succeeded in completing ita 
round.” Now, we cannot but regard this asa most 
disingenuous account of the failure of the * Suther- 
land.” Mr, Thomson makes no mention of the fact 
that the engine which went first over the ground, 
weighed but 5 tons 49 cwt., cost but 300/,, and took 
s load of 54 tons behind it, while the “ Sutherland," 
with ita -rubber tyres, weighed 10 tons 8} cwt., 
cost 750/., and failed to take a load of 5 tons. 
Neither does he remember to record that, with the 
exception of the final failure, the chief delays with 
the “ Sutherland" took place at pointe of the course 
where no alipping or digging occurred with the 
spadded engine, while, finally, he in no way alludes 
to the important fact that, after the road had been 
eut up by the “ Sutherland,” and after the thunder- 
storm, on the effect of which he placea so much 
atreas, the he pe Map wae ~ by oem ig 
ordinary rigid-wheeled engine, and subsequently by 
Mesara, Aveling and Porter's 10-horse engine, the 
former drawing a load of 7 tons, and the latter one 
of 9 tonsa. We should have Grom that in a paper 
intended for discussion by a body like the British 
Association, it would have been only just to have 
stated these facta, even at the risk of g the 
performance of the road steamer in a favour- 
able light. In place of doing this, however, Mr. 
Thomson attempta to the test ‘asa purely 
artificial one,” and asserts that ‘no farmer would 
ever dream of sending an engine u his land in 
that state for any practical work.” Curiously 
enough, however, he states, only a few lines lower 


down, that “in a nei as land in 
precisely the acme en and during heavy rain, 
another road steamer, with tyres 1$in, broad, in 


; | the presence of a large company, was ploughing | by 


direct traction 54 acreain 5} hours, 

Mr, Thomson to reconcile these two statements, 
Mr. Thomson, moreover, attempta to account for 

the failure of the ‘ Sutherland” by stating that it 

* lacked the distinctive qualification of Mr. ‘Thom- 

son's farm steamers, ite tyrea being only 12 in. 


about 7 tons, while the “ Sutherland's” aga ee 
10 tons 4 wt.” Now, the fact is that the tyres of 
the “Sutherland” were 16 in, not 19in. wide; but we 
suppose that Mr, ‘Thomson desires it to be inferred 
that they should have had a width exceeding that 
of the tyrea of the 7 ton engines in the same pro. 
ion as the weight of the “Sutherland” exceeded 
8. This would have given for the “ Suther- 
land” tyres about 27 in, wi 
of such wide tyree would ha’ 


tyres 
obtained by the em; ent of of suffi- 
cient wits, We io. eniash, be tho oer, that it 
is somewhat curious that “a neighbouring county” 
should have been chosen in preference to the Ro 
Agricultural Society's trial for digpla: 
the ploughing ilities of the Thomson steamer. 
It ja, to say the of it, singular that an engine 
which is stated by its admirers to poaseas such 
Se eee ene we Sees teen 
a public com 


should so carefully avoid where 
gained, po perl from 


= much honour was em 

e wiges being men thoroughly qualified for their 
ake @ resulta Gitaleed aad eaoesiel eave a real 
practical value. 

Retarning to Mr. ‘Thomson's paper, we next find 
him re to the run of the competing engines 
between Wolverhampton and Stafford, the reaulte 
of which he dismisses in the words: ‘* The distance 
was 16 milea, and the road steamer ‘Sutherland’ beat 
all the other engines by 45 minutes.” This is not 
quite correct, and it is eee from being the 
whole truth, The fact is that the Sutherland” beat 
the fastest rigid-wheeled engine by 40 minutes net 
piace bor but it is also a fact that this latter 
engine ¢ the second road steamer by 55 minutes, 
and of this fact Mr. Thomson makes no mention, 
Neither does he ap; think it worth while to 
record that, whereas the “ Sutherland” burnt 3.75 Ib. 
and the second road steamer 6 Ib. of coal per mile 
per ton of load hauled, the fastest and second fastest 
traction engines with rigid wheels burnt but 2.73 lb. 
and 2.5 lb., respectively ; while, farther, in i 
of the he makes no allowance for the that 
whereas the fasteat traction engine drew a load 
equal to 1.72 times its own weight, the ** Sutherland” 
took a load of 1.03 times ita weight only, a some- 
what important difference. 

We now come to Mr. Thomson's account of what 
he terme the fourth trial, namely, that in which the 
* Sutherland,” and Mesars. Aveling and Porter's 10- 
horse engine were tested on the high road near 
‘Tettenhall. Mr. Thomson's account of these experi- 
ments is as follows: “The 8-horse power road 
steamer ‘ Sutherland’ took 36 tons over this course 
in 10 minutes with perfect ease, The 10 horse power 
tigid-wheeled traction engine took 38 tons over the 
zame course in 60 minutes with considerable alipping 
and difficulty, alowisg that the road steamer would do 
as muck work in 2 howrs a8 the rigid-wheeled engi 
wowld doin 10 Aowrs”” We have ourselves itali 
the latter part of this quotation, as we consider it 
to be one of the moat remarkable deductions ever 
introduced into a paper submitted to a scientific 
body. The real facta of the case were, that both 
the engines referred to, ~— up the — train, 
weighing 26 tons 4cwt., grosa weights, in- 
i the cnginea, being, in the two cases, 
36 tons Idewt, and 37 tons Sewt, Sqra, re- 
oT As we explained in our account of 

(vide 8 21 and 22 of the present 


volume), the load was undoubtedly too great to be 
taken up with ease by the -wheeled engin 
fitted an it was with a class of wheel not 


for giving the best resulta on a hard macadamw’ 

wood, hence there was, as stated by Mr. Thom- 
son, an amount of slipping which caused great 
delay. But to argue that, because under these 
Reet rain et inne icc moms 

orter’a was five times as long L 

the hill as the Thomson steamer, the latter waa 
therefore a <a Se ee 
hours as the former in ten, simply theseney ab- 
surd. A very alight reduction of the load would have 
enabled the Tigid-wheeled engine to have made the 
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trip in the same time as the * Sutherland,” whale it 
is more than probable that had the former engine 
been fitted with rigid wheels with wrought-iron 
cross bare such as are used on a number of Mesara. 
Aveling’s engines, the trip would hare been made 
without diticulty, even with the samo losd as the 
* Satherland.” ‘The comparatively amall adbesion 
obtained on such a road by smooth cast-iron wheels 
was well illustrated by the subsequent trials of the 
* Sutherland" with wheels of that class to which 
Mr. ‘Thomeon refers. 

In concluding owe remarka on Mr, Thomson's 


version of the resalts of the Wolverhampton trials | 
we may again disclaim any antagoniam to elastic | waa opened by the Yiecroy on the last day of the 


tyres jer ee, 
certain surfaces, euch, for instance, aa that of a hard 
and dry macalumised road, the india-rubber gives 
materially increased adhesion; but in by far the 
iajority of caaee in which traction engines are em- 
noyed we consider this extra adhesion far too dearly 
ht by the employment of such an expensive— 
anid 1 4 certain extent treacherous—material, The 
experiments at Barnhurst clearly showed that, for 
farm purposes the india-rubber tyres possessed no 
awivantages over rigid wheels, As for employing 
the Thomson ateamer for the purpouo of ploughing 
by direct traction, we reg itaimply ak a mode 
of doing with difficulty what can be dome with case 
iu other ways. No doubt there are circumstances 
under which the Thomson engine oan traverse the 
Jnnd and haul a plough behind it, but under similar 
clremmatances there are plenty of other far lesa ex- 
_— engines which coul! do the same, while the 
arnhuret trinks proved that ordinary ploughing 
engines could get into place and do their work under 
cirenmstanees which remiered the road steamer 
entirely helpless. 

As for the questions and anewera relating to one 
of his road steamers iv use by the War Office, given 
by Mr, Thomson in bis paper, they possess, as they 
Btand, no practical value whatever, as they afforel 
no definite information as to the kind of work on 
which the engine has been employed ; and the same 
remark will also apply to much that has been said 
and written concerning the advantages of engines 
with india-rubber tyres. 


= 


INDIAN RAILWAYS, 

Tue blue book on Indian milwaya, containing 
the report for 1870-71, is now before us. From it 
the following facta aro learned relative to the pro- 
gress of construction made with those lines during 
the past year. At the commencement of the year 
187), a length of 4283 milea of railway was open, 
and during the year 557 miles were added. Since 
the commencement of this year a further extent 
of 211] milea haa been finished; so that, at the 

resent time the total length of railway open in 

ndia is 5051 miles, of which 710 are constructed 
with a double line of raila, Altogether 7452 miles 
of railway have been sanctioned, ao that there now 
remain, of these, 2441 miles to be completed, of 
which 1305 miles will be of the newly adopted 
narrow gauge of 3ft, Spin. and the remainder of 
the standard Endinn gauge of 5 ft. bin, All the 
lines already constructed are of the standard broad 
gauge, with the exception of a short branch of 27} 
tuilea in length, extending from the East India 
Railway at Nulhattee to Moorshedabad, which is 
of a 4ft, gauge. Of course, long before the Hines 
already sanctioned have been completed, it may be 
expeeted that 4 considerable addition will have been 
inude to the sanctioned lines, since several projects 
for State Railways have been prepared, or are being 
prepared, for final approval; and if the contem- 
ae midition to these lines be really intended to 

d vigueat carried out, we may look for a con- 
siderable addition to them in next. year’s report. 

The moat important section that waa completed 
during the yenr was that from So we to Jub- 
bulpore on the Great Indian Peslinanla line, by 
means of which railway comnunication between 
Ilombay and Calcutta was established, ‘The open- 
ing took place early in March, 1870. Next in im- 
portance to this event in the railway aunals of the 
year was the — of the whole length of 
railway between Calcutta and Lahore, by the open- 
ing of the last remaining section on the Delhi and 
Punjab line, Since the end of the year, the lines 
from Bomboy in 2 south-easterly direction, and 
from Madms in 4 north-westerly direction, have 
met at Raichore, the point of junction fixed upon, 
and a train eervice has heen extabliched between 
thoee two presidencies, ‘Thus may the system of 





We moat willingly admit that on | year, 


trunk lines for India, originally laid down by Lord 
Dalhousie, be regarded as completed, The threo 
preaidency towns are united, and the North-west 
Froutier haa been brought into railway communica~ 
tion with the southern portion of the Peninsula 
Commencing at Negayatam, the most southern 
terminus of the prescmt Madras system, and pro- 
ceeding by Bom 
Lahore, to Mooltan, on thy Indas, a continuous 


length of about 2800 miles of railway has been | 


formed, “be extemsion line of the Eastern Bengal 
Railway, which terminates at Gonlundo, at the 
confluence of the Ganges and Drahmapootra rivera, 


Tt will form « valuable addition to the 
original lino, as much of the up-country traffic 
which formerly went on these rivers will now tow 
to the milway, Since the end of last year the 
chord line of the Kast Indian Railway haa also 
boen opened for traffic. A esving of 65 miles in 
the journeys from Calcutta to the north-west and 
to bombay ie effected by this route, and great 
facilities are given for making the coal of the dia- 
triets through which the line pases available for 
this and other milways in Upper India. 

So much for the guaranteed milways. We muat 
now notice what progress has been made with the 
State Railways, some of which will be constructed 
on the new narrow gangc, whilst othera, moetly 
short branches from existing lines, will be, or have 
heen, constructed on the old broad standard gauge. 
As might have been anticipated, all things con- 
sidered, much progress has not at present been 
made with theae lines, A small branch from the 
Great Indian Peninaula Railway to the cotton mart 
of Oomrawuttee, 7} miles in length, has been 

med, making the second line of this description 
which has been constructed by Government in the 
central provinces ; but the line from Lahore to- 
wards Peshawer has not been advanced beyont 


laying it owt as far as Jhelam, a distance of 102 miles, | 


Delay in proceeding with the works in this under- 
taking has been oceasioned by the proposal to alter 
the designs, which bad been prepared for the 
standard gauge, to adapt them to the narrow 
gange. It is eatimated that 200,000/. will be ex- 
pended on this line during the present year, The 
total cost of the whole, which is 270 milesin length, 
will be about 3.4004M0/. The Indus Valley Kail- 
way is also to be constructed on the Darrow gauge. 
Its northern portion has been laid out, and is abont 
to be commenced ; it starts from a point six milea 
west of Mooltan, on the Punjab Railway, and runs 
through Shoojahad and Bharoulpore to Sukkur, 
The Jower division extends from that plnce to 
Kotree, and is beset with difficulties ariaing from 
inandations, A committce is investigating the 
route on either aide of the river, and will report 
which they consider to be the more favourable for 
the construetion of a railway. With regard to the 
projected railways in Rajpootana, lines have been 


surveyed from Agra to Ajmere, ri@ Jeypoor and |” 
Sambhur, 286 miles, aud from Delhi ei¢ Rewareo 














y, Jubbulpore, Allababad, and ! 





' value of 1,481,512/ 
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survey the ground afresh, and more favourable gra- 
dients and easier works than were originally con- 
templated, have now been found practicable. The 
railway from Goolbarga, on the Great Indian 
Peninsula, to Hyrcrabad, which ia to be con- 
atructed with funds provided by the Nizam, has 
been laid out and commenced, It will be about 
116 miles in length, and will go by Secunderabad 
and Trimulgberry, and, at the particular desire of 
the Nizam, it will be constructed on the broad 
frauge. 

As being intimately connected with railwars at 
Caleutta, it ix stated that the crossing of the 
Hooghly at Calcutta by a floating bridge has been 
determined on, It is estimated to cost 199,000/, 
and has heen placed in the handa of its projector, 
Mr. Lealie, late chief engineer of the Eastern 
Tiengal Railway, who is preparing the materials 
for its construction im this country, 

The actual expenditure upon guaranteed rail- 
ways had amounted, on tho lat of April last, to 
about 85,064,000/. Of this 5,500,010N. was ex- 
pended during the past year, and about 614,000/, 
representa the capital of the Calentta and South- 
Eastern Kailway Company now in the possession of 
Government. The total amount of capital which, 
it is estimated, will be required for the lines which 
have been sanctioned, including theese open and 
those incomplete, is eatlnated at about 100,000,004, 
of which 91,102,810/. has beea raised and paid into 
the Government treasury. The present financial 

var beging with a balance of sbout 3,052,095/. in 
avour of the companies towards the expenditure 
of the current year, which has been eatimated at 
$,600,0004, of which 1,985,000/ will be in Rag. 
land. During the past year 405 vessela have been 
employed in conveying to India 263,449 tons of 
stores and goods for the Indian railways, of a total 
The total value of goods 
swot ont since the commencement of operations has 
been 28,173,128/. The following statementa show 
the amount of capital expended by the companies 
named to the let of March, 187], the cost per 
toile, and the manner in which the expenditure 
waa distrbuted : 








Bailway Company. Lan a | Cost to Dist leant per 
|Mareh, is71,| March, i, mile, 
| Miles. £ £ 

Kast Indian 1508 | 0,401,276 | 90,227 
toes ote ogee | 1272—| 89,417,804 | 17,038 
Madras 1. | BU 0,749,185 | 11,710 
Bombar, Baroda, * 2 

tod Central ledia | Bla 7,480,700 | 23,805* 
Bind’, Pandad, odd oz5 | 10,106,700 | adore 
bas > Macao 168 1,434,608 | 8,658 
Bastern Bengal 9s) La 2,400,co7 | 17,928 





* This repeescats on expemiiture on a oortaia partion of 
line not yet open. 
























' | Minoella» 
* " Yermanent f . : 
Railway Company. | Worke and | Freight and Bolling stock Eatablich~ |mecus,ebotric 
, pany | bridges, war oe insurance. | and engines, ments. telogtapb, 
fisfions. stores, ke. 
| | £ | ae | £ £ 
Fact Indian... aes assnano | 7.41500 | aersco0 | aatenno | 3,700,000 | 9,095,000 
Great Indian Peninsela me o| 9.077,5559 | Toho 04 | 141,231 2727 36s | 1,551,065 202.501 
Madras 100 assumes 8,008,635 | $,006.920 pa 1)N898d | | 800,232 467,931 
ws. “SOML | 1AM OG8 | o | 3 785 a0 
Tembay, Baroda, ant Ceatrs! Tudia,.. 5,081,241 j 1,924,968 | ai LOTRONT | FIT, 1be 785 Ht 
Sind, Poojab, and Dethi® .., 0... LNGU,RUT | 305,007 Taoaos | Lats AAT 1099950 | I,193,979 
ON ets ee _ 

Groat Southern of Indl: 100 As 199,835 178.286 72,407 
eaten Benge ox 2.020.578 op27as | B05,008 |  1901E 
te eee 
Onde and Robilkund .. 4. 285,380 790,880 a 117,380 211,130 103.210 
Carnation. ne tee e100 |  gtjs99 a 12/003 | 14,264 12379 

! 











“* Tndae steam Motilla—sieamers aad barges J375,301/,, warehouses ped workshops 95,011, —not inelwded in the above 


statement. 


avd Tellour, 125 milex, to join the above, with a 
branch of cight miles to the salt works. Operations 


have commeneed on the line between [elhi and — 


Rewarce, which will involve an outlay of 50,000/, 
during the present year. The line to Ajmere will 
probably be taken ultimately on to Tndore, from 


which place to Kitwutwa, on the Great Fndian Pe- | tively. 


The revenue derived from the railways during the 
year ending Slat December, 1570, amounted to 
2,846,600/., being about 340,000/, in excess of the 
previous year. ‘The gross receipts, in 1870, were 
6,215.848/,, compared with 5,709,d82/. in 1560, and 


the expenaes $,967,261/, and 4,203,171 respec- 


‘The amount paid by the Government for 


nineula Railway, a line $4 miles in Jength bas been | guaranteed interest during the corresponding period 


laid ont. 


The line fram Carwar to Hooblee, south | was in exeess af the net reecipts 


y 1,866, 000/,, 


of Bombay, is still under considerntion, ‘Che difh- | entailing to that extent a charge on the revenues 
culties of this scheme, and the expensive nature of | of the country. Of this, however, a sum of 500,000/, 
the worka over the ghauts, made it necessary to! may be taken ay having been paid upon capital not 
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yet representing open or productive lines. 
gross receipts from passenger traffic, in L870, were 
1,024,375, being US7,21(V, in excess of 1860, when 
they were 1,737,168/. ‘Those from goods trafhie 
were £,149,978/, in 1870, and 3.893,767/. in 1869. 
Miscellaneous reccipta were 159,500/, and 165.4471. 
respectively, The general results with regard to 
passenger traffic show that the passenger tickets 
numbered 18,224,850, of which 135,899 were first 
elasa; 003,480 seoond ; 554.050 intermediate ; 
14,181,22] third; and 2,719,343 fourth, or esolie. 
"Thus the third aud fourth composed 92.72 per cent. ; 
the second and intermediate, #.52 per cent.; and 
the firat only 76 per cent. of the whole, Each 
first-class passenger pakd Lda, and travelled 112 
miles, at 14d, per mile ; each second-class passenger 
pouid 44, 1fd., and travelled 45 miles, ot O24, per 
toile ; each third-clans passenger paid Ja Spd, and 
travellet 58 miles, at Sid. per mile; ench foarth- 
class passenger paid 1a, and travelled 40 miles, at 
“JO, per mile. ‘Faking the passenger trains alone 
(exclusive of mixed aud special), the average dis- 
iance rum by cach train was 10$ miles, The mer- 
chandise carried amounted to 2,033,097 tons, ex- 
clusive of coud, coke, and minerals, of which there 
were $01,553 tons. According to the returns fur- 
nished from Indian by the several companies, the 
average distance run by each train, with goods, 
would be 144, and with minerals, $1 milea ‘The 
average amount paid for cach ton of merchandise 
would be If, 5a, and of minerala, 6a.7d. Thua the 
average amount paid for each ton of merchandise 
per mile would be 2.08, and for each ton of 
minerala, 1,5d. 

‘The train mileage receipts of tho various lines 
vary from 3.408, on the Calcutta and South- 
Eastern; to 10.559. on the Bombay, Baroda, and 
Central India, the East Indian and the Great 
Indian Peninsula being at about the ayerage, be- 
tween Ss, and Ga. ‘The train mileage expenses alao 
vary, and bear « diferent proportion to the recelpta 
in almout every case, While those of the at. 
Baroda, and Central India, and the Sind, Punjab, 
and Delhi are at 6.594, and 6.27, those of the 
East Indian, the Madras, and the Great Southern 
of India are at $.626,, 3.674, and 3.548, reapec- 
tively. Thus the net mileage receipts of the Fast 
Indian main line are brought to 4.$2s,, the Great 
Indian Peninsula to 8.300, tho Madras to 2.85a,, 
the Bombay, Baroda, and Central India to S.il6a., 
the Eastern Bengal to 4.20«., and the Sind, Pan- 
jab, and Delhi to 1.548. A comparison of the de- 
partmental charges on the different lines may help 
to indicate where there is room for improvement. 
The Bengal lines at present have an advantage 
over those on the west coast and in Madras in re- 
spect of the supply of conl for fuel, bat there 
Appears to be no safliclent reason why the locomo- 
tive departments of the (ireat Indian Penineula 
anid Bowtay, Baroda, and Central India Rallways 
should be at 22.3dd. and 23,05d, per train mile re- 
spectively, while those of the Madras and Great 
Southern of India are 15.45d. and 16,.57d. ‘The 
traffic changes likewise in somo cases present a con- 
tenst which seems to call for explanation, On the 
Sind, Punjab, and Delhi Railway the traffic ex- 
weoheea per mile reach 16.03d.; on the Oude and 
Robilkund, 15,620; and on the Fastern Bengal, 
15.87d.: while on the East Indian they are $5.64. ; 
on the Mailras, 6.03d_; and on the Great Southern 
of India, 635d. ‘The fuel question is always an 
important one in counexion with the working ex- 
proses of Indian railways, and it is satisfactory to 
find that native coal will soon be more extensively 
used, ‘The coal from the Nerbwhtla fields ia at 
length likely to be available for the rmilwnys in 
Central India. A tramway from the pits to the 
Great Indian Peninsula Railway ia now being laid 
down, and the railway company has engaged to 
take a certain quantity monthly at s fixed price. 
Sanguine hopes are also entertained with respect to 
the Chanda coalfelds, specimens from which have 
heen favourably reported on after experimente 
with them. ‘The mines are situated to the south of 
the Nagpore branch of the Great Indian Peninsula 
Railway, and a tine is being Inid down by the 
Government with the malin object of obtaining « 
good supply of fuel from thia source, With these 
ailaa considerable reduction should take place in 
the working expenses of the locomotive department 
of the Great Indian Peninsula line, and more 
favournble resulta produced by the traffic. A 
regular system has been organised in the Madras 


Presidency for obtaining an adequate supply of 
woot fuel for railway purposes, Tt hos been 
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The J estimated that nearly 100 square miles will be re- 


quired ta mect the demand; and already measures 
have been taken by the foreat departercut for do- 
marcating 26 miles in the districts of Cuddapah, 
North Arcot, Salem, and Coimbatore to be used 
for the cultivation of trees suitable for the working 
of the railways, and similar mensurea have also 
been adopted in the Punjab and Sind. 

To return to the projected State lines, No acen- 
rate eatimates have yet been made of their cost, bnt 
the following figures will give an approximate idea 
of the money required for these which have been 
decided upon : 

Length, Estimated 
roiles. enal, 

Punjab Northern, from Labere to 

Peshawur oon 270 £3,000,000 
Indus valley, from Muoltanto Retro fiN) 3,000,000 
from Agra to Ajmere 2a 
Rajya | Delhi to the abore ist 2,00 0% 
Wranch to Salt Works... & 
Indore to Khundwa on the Great 


fsdian Mealmcule tailen: ws «= 800,009 
Wurda, on the Groat Iedian Penia- 

sula Railway to coalfichisat Warora 45 300,008 
Carwarto Hoble .. es oo 740 Oug 


1428 £12,500, (10 
During the year 1570-71 4 sum of about 280,(8K1, 
haa been expended by the Government on surveys, 
fang, and certain materials connected with the 
oregoing projects; and the short line of 7} miles, 
connecting QGomrawuttee with the Great Lndian 
Peninsula Kailway, bas been constructed for 
$0,0004 In the year 1871-72 it is calenlated that 
about 1,500,000/, will be required by the Govern- 
ment, but no actual estimates or accounts have 
et beon received from the Government of Indian. 
n nddition to the above-mentioned linea, one from 
Goolbarga on the Great indian Peninsala Railway 
to Hyderabad, 116 miles in length, has boen under- 
taken by the Nizam, who will expend on it thia 
year a sum of about 250,000/, 





THE STOWMARKET EXPLOSION. 

‘THe most knmentable explosion at Stowmarket, 
on Friday last, which, without warning, caused 20 
wholesale a devastation in life and property, has 
done something more than kill anddestroy. It has 
apparently upset # theory, aud acattered to the 
winds all the comfortable conclusions as to the 
safety of gan-cotton, ita use and manufacture, which 
prolonged investigation and experiment appeared 
to warrant, At least this is the conclusion to 
which we are for the preeent led, and which we 
must talntain, uuless the approaching inquiry shall 
throw any new light upon the eubject, Until that 
inquiry has been concluded, suggestions aa to 
cause are necessarily ile, mere gueaswork, based 
on conjecture, Unfortanately, it ia certain that 
unless some clear cause can be found for the disaster, 
all contidence in the safety of gun-cotton will be 
destroyed, the progress and introduction of explo- 
aives will be checked, and utter doubt will be thrown 
upon the investigations which able chemists have 
conducted. For our own part, we have little doubt 
that no mysterious or occult agency had to do with 
the accident, but that it nroau from perfectly clear 
and well defined causes, that do not atultify the ex- 
perience of past years gained in the mannfactare of 
gan-cotton, We fear, however, those able to throw 
light on the matter have fallen victims, and that 
satisfactory resulta are scarcely to be hoped for 
from the investhpation, 

‘The works of the gan-cotton manufacturing com- 
pany, in which Meaara. Prentice are the principal 
partnem, are situated on a stretch of meadows 
about three-quarters of a mile from the town of 
Stowmarket 1 4 north-eaaterly direction. On their 
western side runs the high road to Ipswich and a 
amall navigable canal called the Gipping, the eastern 
side being bounded by the Great Eastern Railway. 
A small island has been formed on the works by 
culling a loop line, and so diverting the course of 
the Gipping, and on this strip of land were the 
mixing or dipping, and the drying aleds, in which 
the cotton is passed through the chemical solutions 
and dried. At the aouth-eastern end of the grounds 
stood three mayuzines about 12 ft, long, 10 ft. deep, 
and § ft, high, The sides were constructed of wood 
lined with canvaa and paper on the interior, and the 
roofs were lightly covered in with slate, The maga- 
vines were built on wooden pilea, and were placed 
14 ft. from each other, and between them were 9 in, 
brick walls rising higher than their roofs, They 
had neither windows nor skylights, the only open- 





inga being the single door ineach, They were wed 
to atore the finished gun-cotton until sent pase | 
from the works, At the time of the explosion each 
magazine contained about 5 tons of the material, 
part of au order which was belug executed for the 
English Government, At the north-eastern end 
of the works, and about 900 fe. from the three ma- 
gaaines, is « building similar in character to them, 
and which is ust as a store for rifle cartridges. 
About 190 hands, men, women and children, are 
employed on the establishment, and they had just 
resumed work after the dinner hour on Friday last, 
when a fearful explosion cecurred on the site of the 
three magazines to which we bave alluded. To 
thoae on the works who are able to give any account 
of the occurrence, there appeared to be but one ex- 
plosion, whilat in the town of Stowmarket three 
distinct explosions were beard to follow cach other 
in very raps succession, ‘The workpeople rushed 
Trom the tottering sheds around, only to be killed 
or injured by the falling débris, 

It & happened that none of the Messra. Prentice 
were om the works at the time of the explosion, Mr, 
Eustace Prentice, the managing director, bediag on 
the Continent, and Mr, Mauniog Prentice was absent 
from ill-health, Soon after the explosion, however, 
Mr. E, IL. Prentice, cue of the directors, and whe 
ia the manager of some neighbouring chemical 
works, and Mr. W. R, Prentice, second son of Mr. 
Manning Prentice, were on the spot. They pro- 
ceeded to collect the workmen, and with them sot 
to work to save such of the buildings as atill re- 
mained, bat which had taken fire, Kelying on the 
resulta of some experiments which had been carried 
ont, and which proved the gun-cotten, as now 
manofactured, to be non-explosive except by per- 
eusaive fire, Mr. E. Prenticn was engaged in re- 
moving boxea of cartridges from the flames, being 
assisted by his nephew, Although warned of 
danger, he etill continued hia fatal work, when one 
of the boxes exploded, ‘This explosion completed 
the fearful work of destruction, aud the remaluder 
of the works waa rendered an easy prey to the 
flamee. The latest accounta place the nmaber of 
persona killed by this disaster at 24, the wuniber of 
wounded being 72, and it is possible: that some 
names in the later may yet go to awell the former 
list, Subeeriptions are being raised, and a com- 
mittee bas beew formed, to apply the money col- 
lected to the auccuar of the wounded, and to the 
aid of the widows and children of the dead, 





“SECTION G.” 


‘Tue Mechanical Science Section of the British 
Association, well-ksown as “ Section 43," has, dur- 
ing the past few years, been gradually carning for 
itself an unenviable reputation. ‘The most casual 
examination of the papera laid before it in recent and 
former years will ho that, not only lave ita meet- 
ings lost their prestige, and almost ceased to be the 
chosen occasions for Inying before the profession 
accounte of important diaeoveries and inventions, but 
that they have became strongly marked by a debase- 
ment to the purpoees of trade, We are perfectly 
aware that trade intereeta enter largely into the 
production of papers for several of our scientific 
sovletics ; but, within certain limits, we believe that 
there can be no rensonable objection to this, ‘Tho 
fact that the commercial value of an invention or 
discovery may be increased by the fact of its being 
described before a wcientifie body, is certainly no 
valid reason for euch a degeription iuing withheld, so 
long ax the invention or discovery itself possesses suf. 
ficient real novelty and scientific interest to render it 
worthy of discussion by the body before whom it ix 
brought, But, even in such a case, it ia essential 
that the paper should enter thoroughly into the 
subject with which it deals, and should explain the 
fundamental principles of the invention or dis. 
covery of which it treata in such a way that the 
matter may be completely and effectively discussed, 
To such papers, even if written specially in trade 
interests, we have no objection, aa they enable 
doubtful points of theory or practice to be 
thoroughly ventilated and discussed, and in this 
way do much good. But there is another class of 
papers tg which we do object, and that most em. 
phatically. The papers to which we refer are thoac 
written for, trade purposes, and, apparently, for 
these purposes only. Some of these papyrs are, in 
fact, mere “ puffs,” rehearsing the good qualities, 
real or asserted, of the invention to which the: 
relate, and suppressing, as for ag possible, all 
qualifications of an opposite kind. Such papors, 


112 


devoid as they are of all scientific information, and | of his 


some of them not containing a single fact caleulated 
to promote real progress, simply debase the society 
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enterprising spirit, Notwithstanding this 
ent. variety of subjecta engaging hia attention, and 
tis dealre to advance the general prosperity of the 


which accepts them, and it is with sincere regret! country, the control of the Waterstant never ceased 


that we find a body like the British Association, 
which has earned for itself a name in the world, 
throwing itself open to such debasement, 

We had occasion last year to direct attention to 
the state of affairs of which we have just spoken, 
and knowing as we did that our —_— on the sub- 
ect was ahared by all who had the interests of the 

ritish Association sincerely at heart, we hoped to 
have found that this year the papers submitted to 
* Seation G” would have taken a wider range, and 
bave dealt with those broad fields of physical inquiry 
of which so many are now open for investigation, 
Sach has not been the case, however, and we regret 
to find that in the majority of instances inclividual 
interesta have received more attention than the 
general advancement of mechanical ecience. Can- 
not the committee of the section by more vigorous 
actlon—amongst other things by themeelvea con- 
tributing some really valua’ apers, and by un- 
heaitatingly raspy | those of an objectionable 
character—secure a better reault in future ? 


THE “WATERSTAAT" OF HOLLAND. 


No, III. 
(Comtinued from page 80.) 

Tue ines tion of Holland with the French 
Empire in 1510, was the occasion of the sixth organt- 
sation of the Waterstaat, the object of the Emperor 
being to assimilate it to the Corps des Ponte et 
Chaussées of that Empire, That thia period was 
important, appears from the decrees issucd, some of 
which are still in force. They aimed at a general 
ordering and orgauisation of the Waterstast, and 
thua, of the Polder boards, they show a just con- 
ception of what the etate af the country required, 
and an unmistakable genius of organisation, After 
the end of the French rule in Holland (1915), the 
existing administration of the Waterstaat was 
maintamed, but with such modification that its con- 
nexion with the Home Office was merely nominal, 
it became virtually a separate department, By a 
royal decree (16th of September, 1815), a separate 
departinent of the Waterstaat was eet up with the 
Duke van Ureel at ita bead, On the 25th July, 
1516, the seventh organization of the Waterstaat 
waa completed. By it, the kingdom of Belyium, 
which formed part of the monarchy, was distributed 
into four departments and sixteen districta, and it 
was farther ordered that the control of the Water- 
staat should becarriedon underthe Secretary of State, 
by («) the corps of engineers of the Waterstaat and 
Public Works, composed of ane inspector-general, 
20 engineers-in-chicf, first class, 20 engincers-in- 
eldef, second elasa, 25 engineers, firet class, 25 on- 
gineers, second clasa; (4) by those employed in 
regular or temporary service attached to the corps 
bet not members of it, such as Aspiranten, intended 
to enter it, Conductours who could enter it only in 
= caves, a8 when they were distinguished 
by extraordinary attainments or experience and re- 
gular and temporary Pikeurs. ‘The Inspectors. 
General were y Blanken and A. F. Goudrinan, 
Thia brings us to the close of the firat period of 
the history of the Waterstaat aud of the corps of 
engineéra, 

he‘commencement of the second period, from 
1Sb7 till 18:00, is marked by a departure from the 
principle upon which only one inapector - geveral 
was to be rg aoe However expedient it may 
have seemed by that means to sceure the services 
of two very clever and experienced hydraulic en- 
gineera, nevertheless the measure was injurious to 
the interests of the Waterstant, and of the corps of 
engineers. During the — ap of bia reign, the 
impulse was given to most of the great works of the 
time, by King William |. hinvwelf, The works at the 
Nicuvediep were resumed, the dyking of the Koegras 
waa undertaken, and the Grand Canal of North 
Holland dug. ‘The Federik Canal, the canal 
through Voorne, the discharge at Steenenbock, the 
Fuid Willems Canal from Bois.le.Duc to Maastireht, 
the Willems Canal from Zwalle to the Yasel, the 
Ternengen Canal, the canal from Hattem to Apel- 
doorn, and the draining of the Fuid-plsa, besides the 
improvement of communieation by the commence- 
ment of new roads, and the completion of the high- 
ways of the kingdom, need bre 
draining of the Lake of Haarlem, the Rhine Rail- 
py en Holland afterwards, and the ecatablishment 
at Seraing in Belgium afford more or less evidence 


to be hia constant care, and the decrees ieaued by 
him, though opinions may since have been somewhat 
modified, must be considered sa belonging to the 
most important royal decrees of those times, viz, 
that by which tho patriarchal institutions of Polder- 
motea, Dyke-motea, &c., waa regulated, that defin- 
ing the control and supervision of sea and river 
watercourse works, maintained by boards, come 
munes, or private persons, and that prescribing the 

itions upon which peat digging, and the clear- 
ing of Innd shall be ondertaken. The old quarrel 
about a general and a departmental government 
arising again, soon terminated the organisation of 
1816. ssaertion was made that the department 
of the Waterstaat had led to too grent centralimtion, 
and that by an abuse of the Constitution, the Na- 
tional Government had been loaded with business, 
which could be done st less cost by the Provineial 
Governments. Thua on the 27th June, 1839, it 
waa resolved that as scon at certain works, under 
the control and supervision of the Provincial Go- 
vernmenta shall be finished, and in every case not 
longer than the lat January, 1520, the general ad- 
ministration of the Waterstaat and public works 
shall cease to be a separate department, and be 
transferred te the Home Office, We now come to 
the eighth organisation of the Waterstaat, fixed by 
decree of the }7th December, 1814. 

By this deeres tho control of some works was 
transferred to the Provincial Governments, aud an. 
other organisation of the corps of engineers ap- 
pointed, which was to be composed of | inapector- 
general, 4 i tora, 18 engineers-in-chief, ] en- 
gincer-in-chief for draining operations, 1 enginecr- 
in-chief for mines and quarries, 50 engineera, 12 
aspiranten, and 12 conducteura in regular service ; 
of these functionaries those ache pep & attached 
to the department and at the dieposal of the minister 
wero: the i tor-guneral, 4 engineers-in-chief, 
including those for draining operations and mines, 
8 enginvers, the 12 aspiranten, and § conducteurs 
in regular service, partly to satisfy a provision 
which required the holding of an annun) meeting 
under the idency of the minister to inquire 
into, and advise apon, the plana of the general and 
departmental Waterstaat, The office of Inspector- 
General was etil! held jointly by J. Blanken and A. 
P, Goudriaan. 

In each province an engineer-in-chief, or in his 
stead an engineer, waa appointed by, and in the pay 
of, the National Government, but he was to re- 
ceive hia orders from the governor and states of the 
province. He was to be assisted by aa many en- 
ginewrs as, on the recommendation of the states, it 
might be deemed expedient to appoint; for whose 
payment the states of the province were to provide. 
Chis organisation had « serious and injurions effect 
ou the corpa of engineers of the Waterstaat on 
account of the anomaly it contained, namely, that 
the engineers-in-chief were under the orders of 
the provincia! states and, in respect of prorincial 
works, did not receive apy orders from the 
minister, On the other hand they were required 
to take care that neither by the provincial states, 
nor by the dyke-motes, &c., anything con- 
corning the Waterataat or public works shoold 
he done opposed to the genern! interests. The 
engineers were thus placed in a falae position, by 
which they were neither national nor provincial 
officers ; and had to supervise tho actions of those 
whose orders they were to obey. Since 1785 no- 
thing had occurred even in the administration of the 
Waterstaat that occasioned more difficulty than the 
decree of 1819, ‘The deeree of 1820, by which the 
control of the Waterstaat was transferred to the 
home officers, was so modified by another decree 
(September 17, 1823), that the whole control, in- 
stead of being spread over several departmenta, 
became one administration in, under a board 
appointed by the minister, at the head of which the 
Inspector F. A. Gondriaan waa placed, Meanwhile 
the + works in progress were continued. In 
1824 suina, sod in 1825, 8,000,000 florina were 
voted for the draining of the Fuid-plas, for the 
Federik canal, for repairing the works damaged by 
the storms and high foods of February in that year, 
At this time the committee intrusted with the in- 


e mentioned. ‘The | quiry as to the beat means af directing the courses 


of the rivers, published its famous and interesting 
report, which gave rise to the exeeution of more or 
lesa important works on the Yueel in Guelderland, 
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the commencement of the Lymora overlet, the 
limitation of the old mouth of the Rhine, the en- 
largement of the Baardwyk overlet, &e., to several 
regulations of an adminiatrative character, and to 
the appointment of a second river committee in 
1828, Although their advice bas never been 
atrictly followed, great praise ia due to a committec, 
which at that time, with regard to the a of en 
gineers, boldly showed the necessity of withdrawing 
tutirely from provincial influence all those who 
were intrusted with works of public interest or 
with the management of the rivers; an influence 
which, as the committee declared, the history of the 
Waterstaat teachea has been but too often quite 
antagonistic, nay, even fatal to the dearest interests 
of the country, 

Tn 1626, on the retirement of J, Blanken, A, F, 
Goudriann became inspector-gencral and Ew k 
administrator of the Waterstaat. In 1899, Gowd- 
riaan died, his offlee remained unfilled till 1$29, but 
te carry on the existing administration, four iu- 
spectors were appointed. On the 12th of August, 
1sg2, a Royal decree waa issued, far more prejudi- 
cin] to the interests of the Waterataat and to those 
of the corpa of engineers than that of 1819; by it, 
all roads, canals. ferries, draining operations, with 
their appurtenances, steam engines, elvices, bridges, 
vessela, pontoons, and the like, were placed under 
the immediate control and maintenance of the 
* Amortization Syndicate” and works so important 
aa highways of the first and second class, and thase 
which were maintained by the country, the great 
works mentioned shove, with the ferry between 
Willemsdorf and the Moerdyk were placed under 
the control of a permanent committee composed of 
men totally unacquainted with mattera concerning 
the Waterstant. ‘There was, it is true, a provision 
hy which, when, for the control, renewing, repar- 
ation, or maintenance of certain works, more 
technical knowledge wan required than might be 
expected from the members of the “ Amortization 
Syndicate,” they might call in the sasistance of the 
administration of the Waterstant. This provoked 
some humorous verses from the pen of FLW. Conrad 
who was as little pleased with the arrangement, aa 
were his fellow-engineers, In 142%, the adminis- 
tration of the Waterataat and public works was 
removed from the Home Office, and associated with 
the department for the colonies, P. L. J. S. Gob- 
beachroy being the minister. The two departments 
requiring talents so divergent, were carried on with 
perfect mutual forbearance until the year 1830, so 
inemorable for the country, and which we take as 
closing the second period of the history of the 
Waterstaat, 

{Te be continued.) 


NEW OVERLAND ROUTE TO INDIA. 

Tur question an to the moat expeditions line of 
communication between England and India is one 
which may at some future time resolve iteelf into 
the question of our being able to retain possesion 
of our Eastern dominions, That route which at 
the same time runs in the moat direct line, and has 
the least amount of sea to he traversed, must, in 
the absence of political conaiderationa, be the most 
desirable, os it would be also the quickest in point 
of actual distance to be traversed. A purely mari- 
time route would undoubtedly be the safest from 
probability of interference in the erent of any mia- 
understanding with such a power as Russia, whose 
traditional aspirations have always been directed 
towards the East Indies, and those who watch the 

rogress of events in Central Agia cannot fail to 
ah observed how slowly, but surely, that power 
is closing in towards our North-western Frontier in 
India, from which direction every great invasion of 
that country, with the exception of our own (which 
can perhaps hardly be looked upon in such light), 
has taken place. Although we do not fear any 
actual invasion on the of Russia, yet it must 
be admitted that from her position on our frontier 
che might occupy a considernble ion of our 
army in that direction, in the event of its being 
considered desirable by ber to create a diversion in 
India, ao a8 to prevent oar interference in an 
Faropean complications in which she might be in- 
terested. So far as we at present know, the Com- 
mittee of the Howe of Commons on “ The 
Euphrates Valley Houte’ are likely to have 
alternative routes submitted to their conside- 
tation, one of which would atart from Trebi- 
zond, or some other port on the Black Sea, 
and the other, taking ita start from the port 
of Alexandretta on the Mediterranean would pass 
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through Turkish Arabia, rid the valicy of the Tigris, 
instead of down the Raphrates, joining the line of 
that proposed route probably at Bagdad, only taking 
the opposite side of the river Tigria, down to 
Basra, whence a navigable communication extends 
on to Kurrachoe and , arty Ag it must be some 
considerable time before the Parliamentary Com- 
mittee makes its report on this subject, it may not 
be devoid of interest if we consider briefty in antici- 
pation of that report, which of the hitherto pro- 
= routes would be most likely to adapt itself 

eat to all the requirements of the case. In doing 
this we may at once summarily dismiss all ideas of 
a line of railway having itestarting point anywhere 
in the Black Sea. In the first place this would in- 
volve a longer sea voyage with tho necessity of 
navigating the Grecian Archipelago, whilat the 
entrance to the Black Bea might at any time be 
tlosed to us, thus rendering the propoeed line of 
railway, not only useleaa to ourselves, but, ae it 
would be then, st one end in the absolute posncesion 


of Russian, a means of communication from an 


European base of operations, which might be em- 
ployed in the event of any political complications 
with Russia ag a second road of mlvance for a 
Russian anny against India, Upon the engincer- 
ing merita of this line we are unable at present to 
offer any reliable statement, but the arguments 
already set forth against its adoption are to our 
mini so conclusive that no British capital ought 
under any circumstanecs to be embarked upon euch 
aline, We have then left to choose from the alter- 
native routes rid the valleya of the Tigris and 
Enphrates rivers respectively, Whichever line be 
ultimately adopted the starting point would be at 
the port of Alexandretta, on the Mediterranean, a 
port of ancient renown, and enfficiently high up in 
the north-east corner of the Mediterrancan to be 
feee from eilt deposita from the Nile, which has 
rendered almost useless the other principal porta 
on the eastern chore of that sea. Alexandretta is 
also, even now, © port of no mean commercial im- 

ortnner, and fron it a comparatively ¢ Recent 
13 obtained to the summit of the mmmtaina that 
line the weetern coasts of Torkish Arnbia, and form 
the water-shed of the Euphrates river. 


Before considering further the merits of the al- 
ternative routes from this point, let ws pause for a 
moment to consider che line of h hence from 
England. Many years ago Mr, W.P. Andrew, who 
has always most consistently advocated the Eu- 
phrates Valley line, published a pamphlet on the 
subject, in which he Inid down the entire route be- 
tween England and India, in connexion with that 
line. In this pamphlet he proposed to cross Europe 
by railway to ‘Trieste, thence procecding by ship 
down the Adriatic sand Mediterranean seaa to Se. 
leucis, a part in the Mediterranean a little to the 
south of Alexandretta, from whenee the Enphrates 
Valley Railway would convey goods aud passengers 
te the head of the Pervian Gulf, for transport 
thence by steamers to Kurrachee ancl Bombay. 
Long before the Brindisi route was adopted for the 
mails hetween England and Indin, it was proposed 
by Mr. G. Latham, C.E, as the moat expeditions 
means of communication in connexion with a 
Turkish Arabia Railway to the Persian Gulf, thus 
substituting additional railway distance on the 
European side, in the place of the sea trip down 
the Adriatic, and in so far leesening the time neces- 
sary for the whole journey, This route having 
thua far heen already adopted for the Indian mails, 
any further argumenta on ite merite would be sa- 

riuous, and having arrived thus far on the 
journey, we may now turn our attention more par- 
tleularly to the two rival routes acroaa Arabia. 
Whea the Euphrates route wns first proposed, it 
was in contemplation only to construct a compara- 
tively short line of milway to connect that river 
with the Mediterranean, and then by improvements 
in it# channel, to render it navigable down to its 
mouth, Ky referring to the accompanying map it 
will clearly be scen that, eo long as a short line of 
railway only was in contemplation, and a long line 
of navigable river, the Euphrates, from its relative 
position to the Mediterranean, was clearly the pre- 
ferable river of the two. Attention was thus di- 
rected to this line, and a rough aurvey having been 
tale of the neighbouring country. it was found to 

resent fmcilitives for the construction of a railway 
rom cud to ond, and a3 a natural consequence 
wich a line of railway was soon after proposed to 
be constracted, without, so far as we have been 
able to discover, any trial levels being ran in any 


other direction in order to ascertain whether a more 
favourable line could be discovered, nor do any in- 
quirice appear to have been institated as to whether 
the Euphrates Valley afforded the best possible 
awivantages in respect to local trade, which, in so 
long a ling ought not, in the commercial interests 
of eo vast an undertaking, to be overlooked. Un- 
fortunately, for a complete comparison between the 
two valleys of the Euphrates and the ‘Tigris, the 
latier does not appear over to have been ao fully or 
no accurately surveyed a4 the former, but the whole 
line of country has been passed over by Mr. Latham, 
and after such an examination aa he was able to 
give it, hoe projected the Tigria Valley Railway, the 
route of which is shown in the accompanying sketch 
map, From the experience thus obtained there can 
be no doubt but that, from an engineering point of 
view, the tine is perfectly practicable for a railway, 
resenting but le ditficnlties, and those chiefly 
tween the Mediterrancan and the Eaphrates, and 
which would therefore be common to beth the alter- 
native routes by the Euphrates and by the ‘Tigris 
valleys respectively, It cannot be dented that the 
Tigris Railway would of necessity be somewhat 
longer than one down the Euphrates River, but it 
it doubtful whether it would be more expensive in 
proportion to ite increased length, whilst, on the 
other hand, ite chances of proving productive of 
& local tratfic are all in faveur of the Tigris Kail- 
way, which not only would ran near to the principal 
trade routes between Persia and the Mediterranean, 
but it would also follow the direction of the exist- 
ing telegraph lines, which have been laid along the 
Tete e the Tigris, and wot down the Euphrates 
River. 

We purposely refrain from entering upon the 
quention as tothe relative coset of the two linca, 


for on both of them the surveys hitherto taken | po 


have been far too incomplete to enable any reliable 
estimates to be formed in either case, The only 
entimates ever made for the Eupbrates line are aleo 
of far too old a date to be anything like trustworthy 
at the present day; whilst auch as have been put 
larwnl for the Tigris Railway aro also out of date 
hy this time, and at best were never mack more 
than guess-work, ‘hose who desire to inquire 
more fally into this intercating subject will find a 
complete history of both projecta in Examsrrnie for 
January ith, 2th, 87th, and February 3rd of 
this year. In conclusion, wo find that by the ewn- 
strnction of a railway acroas ‘Turkish Arabia, the 
distance between London and Bombay might be 
eompleted in 14 days 4 hours, of which § days 
20 hours would be occupied by the sea portion and 
4daya & hours by the railway portion of the joarney, 
These periods refer more cepecially to the Tigris 
Valley roate, but they would probably apply, 
within an hour or a0, to the Eaphratea line aa well, 
Under any circamstances either must of necessity 
be more expeditious than if the line commenced 
from some port in the Mack Sea, inatead of from 
& Mediterranean port, We have referret above to 
the disadvantages that might arise from a political 
point of view, were the proposed railway to termi- 
nate, at one end, on the Jsack Sea, On the other 
hand, by having ita weatern terminus at Alexan- 
drctto, both onda of the line might be maintained, 
without fear of diapate, in our own hands, under 
any circumatances, by the neaintenance of suitable 
naval protection at the Mediterranean end, whilst 
it 2 always in our power to protect the other end 
from any naval attack by simply cloelng the Persian 
Gulf against hostile fleets, which ought at any 
time to be practicable by means of the naval forve 
alwaya maintained in the Eastern eeas, This last 
isa point which must not at any time be left out 
of consideration when the whole question comes on 
for final decision, 

The accompanying maps, without which any dia- 
cnesion of such a question, as thepresent one, isoften 
to a great extent unintelligible to the majority of 
readers who have not previously studied the subject, 
have been specially prepared for us by Mr, George 
Latham, of Trieate. 


ToReanors,—Meeers. Spencelayh and Archer, of the Med- 
way Tron Werks, Chathaan, have just ceenplotert the spasu- 
facture of ik) of tho lergost kind of torpedoes, each to com 
tain a charge of Sewt. of pun-eotton, the whole of vhich 
have bees delivered at the Reval Arsenal, Woolwich. A 


large quantity of torpedoes, cach to contain explosive} ¥ 


charges of Scwt. of gun-cotton, hare likewive brem manu- 
faetured and forwarded to Woolwich; and the seme firm 
have now taken # contract for ibe manufectere of a large 
number of a new description ef torpedo, each intended to 
contain a change of 1 ewt, of gua-cotton, 


[Aucusr 18, 1871. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippi.eenaocun, Wednesday, 
The Cleveland Ivrow Martet.— Yesterday thers waa a thin 
siterdancs on "Change, little business was done, but the 
preees wore firm ne quoted last week. Makers being heavily 
sold, and finding tha demand exeolleet are sanguine that 
thore will be a further advance of prices, The retarse of 
the Clevelaad Iroemastors' Association showing the make 
during Jaly wore mot satisfactory. The total make of pig 
iron by 12h blast furnaces amounted to 158,126 toms, an ine 
erease of 12,005 over the mama amount Inst + Makers’ 
stocks only amounted to 91,085 tons, Comsidaring the posi- 
tion of the trade it would sot be surpessing if prices worn in- 
errased during the next fow weeks, 


The Fisished Jrow Trate,—There is great activity in ov 
department of the finished iron trade. The tail mallle are a 
busy on contracts made meme tiene aga, aad orders are atiil 
coaning to hand. To-day tho Stocktom races ate belag held 
aed a large Busaber of the mon in the iron works are making 
a holiday. Tho racea extend orer to-morrow and Friday, 
comsrquently the make in the various mills will this week te 
cousiderably below the usual output. 


New Works—Thore are no fewer than fourteen new blast 
furnaces in course of constrartion on Tres-side, Messrs. W. 
Whitwell and Co, South Btockton, are making the founda- 
tienes for two new furnaces. The Martom Iron Company, 
which was formed « month cr two ago, have penchased a site 
Sear Conthasn, asd will begin without delay to erect tuo 
blast furnaces, 


Middtesbrowgh oad the Ruilwey Aocommedetion.—Al- 
theagh the scbeme — by the North-Eastern Railway 
Company for croesing the Toes at Middleshrough by a swing 
bridge and improving the railway accommodation betwora 
the Hartlepool coal field and the irom prodacing district of 
Cleveland was beet whon before Parliament the rear, the 
people interested in the trade af Middlesbrough are still alive 
aa to the necessity of greater railway facitcties between 
Dorhum and Yorkshire. Yesterday Mr. Ogrecon, of Sunder- 
land, resd a lengthy peper at the meoting of the Middles- 
browgh Chamber of Commerce, shewing the neecssity for 
improred railway communication between the north-eastern 
tins of the county of Durham and the district aroand 
Stockton apd Midlieakroagh, An inBuertial committer 
waa appolated to obtain faformation om the mabject, and to 
co-nperate with any parties interested in lesprowing the rail- 
way accommodation so much needed. 


The Nine Hours’ Movewent.—There are ell no indica- 
tions of cither masters or men Ln the engleeering trade at 
Nowenstle giving in. The mea on strike Lavo left the town 
in small batebes week after week, and now the number 
teceiving support from the League is SH. The emoant 
paid te enob tonn this week fis Se. Od. Last werk the attean 
of the masters to induce mes from Scotland to work at 1 
factoree ta Newcastle algnaliy failed; the men beoaght to 
the Tyne having retui to Dundee. We stated last week 
it was the intention of the masters to import foreign work- 
wen, On Bloeday a meeting of employers wos beld io 
Lendom, and it was resolved to bring over 2000 emginoers 
from the Comtinent at the jxant expense of the emplorers, I¢ 
is stated, however, that the mem have agents in Belgium and 
other places informing the eperatives of the state of matters 
in the eogimerring trade at Noweastle asd urging them te 
agitate for additional wages in their own countnes. Yester- 
day a large number men arrived in Neweastle from 
London and were apportioned to the different factories. 


Shipbifdiag —-On the Tyne, Wear, and Tees, all the shi 
buiblers are exeeedingty busy. As soon as a versed is heamched 
the frame of a new steamer is seen upon the vacated alip 
there are ordere on the books 





way. At the various yards 
which will keep the whole of the hands af present engaged 
fully employed fer months te come, 








Buazittax Teteararny.—About 1190 miles of telegray 
have now been constructed in Brazil by the Brazilian Go- 
vermment, vit, frem Mio to Perto Alegre, from Rio Grande 
lo Pelotas, from Rie te Pontel, from Kio to Onfe Frio, from 
Paranagua to Coritiba, &o. A line to Pernambuco, which ie 
about to be puede, will be about $249 miles in length, and 
will coet —_ The Goeneet senile achieved 41 far 
upon the Government telegraph lines do not a to have 
base thus far very brilliant. The Goncninaal came how- 
ever, the free transmission of « large nemter of official tele~ 

rams. Private selegre pbte correspondence appears also to 
E sovly increasing in Brazil. 





Own Navy.—The following iron and armour-plated men- 
of.wer aroat the present time ender construction for the 
Government in Her Majcets's doekyerde and by contract - 
Tho Fury, armwur-ptated turret ship, 4 guns, 6 tons asied 
1000 kerse power englons, building al Pembroke; the Blonde, 
iron steam frigate, ensod with wood, 26 pane. 4062 tons, 
1000 heese power engines, building at Portemowth; the 
Thunderer, armouwr-plated turret ship, of 4 pune, 4405 tone, 
and 800 horse power engines, building at Pembroke; the 
Rupert, ironelad ram, 4 guns, Slit tems, engines of Td 
horse power, building at Chatham ; the Gargom, doutde screw 
iron armour-plated terret ship, 4 guna, 2107 tonsa and 250 
horee power engines, ballding at Jarrow-on-Trne; the 
Ralvigh, irom frigate sheathed with wood, 22 guns, B21 tons, 
asd 400 horse power engines, building at Chatham Dock- 
and; the Hecate and Hydm, double screw bran armoer- 
lated turret ships, of 4 guns, 2107 tone, and engines of 260 

so power cach, buikling at Poplar amt Glasgow; the 
Frolic, Kevtzel, Heady, and Rifleman, double screw composite 

an Temele, of 4 guns, 402 toes, and 100 borse engines each, 
Fallding at Chatham. 
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Giasoow, Wednesday. 


606,054 tone; same 
crease of shi 
tarna for | 

teel ex 


erday, 

abd there may be «small lot more vedlay, bus tela be counter: 

balanced by + ms quaatny sums out during the month, Makers 
is aro 


1 aay Gd. No.3, 624, Ga. : 
1, Cts. tid.; Sammerlee, No. 1, 0%s,; No, 3, €2.—foab at 
Glasgow; Langloan, No. 1, 95s.; No, 3, G3e, Od. extra at 
Glasgow; Carn No. 1, Gta; No, 5, Ola. Gb, Gd. oxtra at 
Glasgow; Ardoer and Glengarmock, No. 1, 664.; New J, file. 
—f. ob at Androssan; Kinneil, No. Gis.; No. 3, b4e— 
fe b. in the Forth, Messrs, Laidlaw and Soms have secured 


few days amongst the bar iron merchants to bey forward, 
bet makers are etiff in thelr prices. A little fluctuation in 
ices has occurred during the past week. This day week 
lhe. to Ole. B4. cash, and 61s. Md. to 61a. Td. one month, 
were the paid ; eee on ie See vee es the 
advasee continued, the market closing on yat 02s. 
day 62s. Od. cash, 
lots, Thero was a 
price being nominal 
the cash tries wae down at 61a. 10/4, 


mes in the Use of the 


A Cless for Instructing Plow 
font poss Fd time it has been in come 


ble 


of the steam engine. In 
were beld im the market booth of Fordoun, when 
schoolmaster, Waterlnir, lectured to i 


steam engines, with 
set of tackle, from Messrs. 


bber, and coxn- 
poe erm hy 
the use ofthe class. Mr, Greig, + 


and Mr, Curror, 
gricultare, are 


scere! 
Sung ially requested itis eatirel, 
oughmen are ly requested to attend, as it is enti 
Ploughimes ar pial fa nerd hy rae tt po oper d 
ducted. A good many 
who are now camming QU. or yoar 
from the ploagh-tal during the Inst ten years. 
during ensuing winter, it may enable 
their example. 


is well sw 


tween them 


7 Lege 


prev ined 
are connected with the cxtensive coal 


the neighbourhood of the tramwa’ 
tranches, The length of the Gore 
teen miles, 


intment of Engineer for the Edliaburgh Tromeraye— 
a of tae Barckurgh Sema Ccouan penacy, 


line and ite 
is about nine- 


Ata meetin, 
Mr. Hugh C, Bell, CE, was appointed engineer for t 


tramways now in course of construction in the Seottiah 
metropolis. Mr. Eomanes, C.E., member of the Town 
Cownstl, was a eandilate for the appointment, bat be with- 
drew, and the only other candidate who waa nominated was 
Mr. Masterton, who received fourteen votes against seven- 
feen given to Mr, Bell. 


New Engines for the Glasgow Fire Brigade—Two now 
engines, supplied Messrs, Shand, Mason, 
London, have jast added to the plant of the 
Fire _—— ine are very excellent specimens of thei 
ery ge eg treal made this week bas proved 
t unlifications for doi 
on ie pom te soe ig 

Partick, Witlherd, and Maryhill Gas Company.—The 
efforts made to este Agnes manafacturing connate in 
these suburbs, to be indspentnas of the Glasgow —— 
qs authorities, are making some show of progress. Hitherto 






















“| very generally conceded. 


and Co, of 


preferential charges. In log 
the corresponding of prolit was 110,200, of which 
38.5241. was sbeorbed by debentare and preferential charges. 
Tho doubling of the lise betwoen Yatrad and Trcherbert in 
the Rhondda Valley has been completed. 

N t Gas Company —The renewal of one of the 
holders of the Newport ‘Ges Company has been nearl on 
pleted. Im 
another of 


are required to be carried ott in 
the company’s engineer. 

























paar hy argh are now being examined by 


Parliament Vets Anstruther Harbour. — 
the votes taken in peal in the House of “remem 
Saturday last, was ome of 7000s. for the harbour of An- 
astruther in Fifeshire. 


Smee ah oy, tty saat hapete pa orgie | 
hill, sear Glasgow, have for several wee en) 
inonrying on an agitation for an advance of wager ieie 
efforta for a time collapsed, but they were Intely renewed and 
a strike reeulted, as the employers would not grant any ad- 
vance. The strike only lasted for two or three days, and last 
weck the Jordanhill men, who were the prime movers, re- 
ecived intimation of an advance of sixpence per day being 
granted. Whon the men at the other collieries conveyed the 
information to ther respective cumployers the advance was 


adjustinent eoul 
miserable atrife, and adjustinent seems likely 
effected by means of arbitration. 


Welsh Bhi; Morements.—The John Wealey has cleared 
from Cardiff for Hamburg with 140 tons of railway iron sup- 
lied by the Duwlais Iron Company. The Alice Minets 
cS eleared = oe or reg ee ys tens of rnil- 
way iron suppli jt, R. Crnwshay, Margaret, screw 
dane, bee from Cardiff for Trieste with 600 tons of 
railway iron supplied 
The Usziab has cleared 
The Gorcramest and Scientific Edecation.—L understand 
that ap eminent scientiBe gent . who is a member of the 
som ——— - i! alia rte ay haa powseey 
viel ‘ow for ¢ pose of loquiring regarding the 
facilities wie the city ps4 for being the seat of ome of the 
loval science colleges, which, it ia understood, the Gorernm- 


for Pisag 
0 tons of railwey irom eupplied by the Aberdare Lron Com- 
pany. The Regina has cleared from Newport for Galveston 
ied by the Ebbw Vale Company. 
rik bas cleared from Newport for 
The Wetterborn has 


with 760 toms of irom eu 
The Hertig Ovear F: 


mont isidis to establish in such important industrial | Buenos Ayres with 315 toss of isos. 

centres a6 require and are desirous of having them. He in- | cleared from Cardiéf for Mobile with 076 tons of railway iroa 
ted the internal arrangements and scientific tus im | supplied by Messre Guest and Co. 

Zodeuen's University, which may be regarded as the parent Newport 4 It te new ly under- 


of the mechanics’ institutions mow so numerous thi 


lerandra Docks— general 
stood that the Great Western Railway Company will eab- 
scribe towards the completion of the Alexandra Dorks at 
Ne The docks will probably prove very convenient 
Large Irom Water TWhee!,—A high-breast water wheel, | for the Groat Western, especially in connexion with the 
40 ft. in diameter and 10 ft, in width, comstrected entirely of | Aberdare coal traffic. 


Midiend Railway.—In the half-year ending June 30, the 
Midiand Railway Company expended | im the con+ 
struction of a new * shed and sidings at Cheltenban. 
A sum of 10521, was expended on a new coal-shed and 
telings at Glouvester; and 19271, was devoted to a new 
goods’ ahed, conl wharf, and sidings at Bristol. The great 
system of the Midland is steadily growing im all directions. 

Forest of Dean Tron Co —This coan has put in 

Varkend. Tho turned, which 


rods from strong cast-iron centres 
keyed bt-irom azle. There is mo centre ring, the 
beckets and soleing being in one width, There are #0 buckets 
stayed to each other by wrought iron. The power is taken 
from the wheel by as internal toothed wheel nearly the 
dinmetor of the water wheel, and bolted to its shrowding. 
New Line of Steamers for the Cardiff end New York 
Trode—Mesers, William Simons and Co. Londos Worka, 
Renfrew, are btilding several vessels for the South Wales 
Athantic Seensite Company, a company which bas recently 
been formed for t k 
tetwees Cardiff and New York. 


contracts also continwe to come to hand. The 
provaile is principally om American and continental account, 
the house trade not being very active, 

The Severu.—The Gateombe-bridge scheme has been re- 
rived, being promoted by a company taking the name of the 
Woatern Junction Company, at which it is pro- 
#4) 8 conresient one 


pected to be ex om the western side of tho eat 

i he teldge with the new docks, the Midtend 
dom, Ae. 

Tht Guoll Collieries—An — 
been erected for the 
Goll collieries, ‘Toe engine has 
bas worked extremely well. 

South Wales Coal end Metal Merkets—A market was 
held on Saturday at Swansea. There was only # moderate 
attendance, and but littl business of iepottance was trans- 
acted. An odvance of 26. GL per ton was, however, 
established in No, 5 hematite iron, and prices appear to be 
still tending upwards, Mr. Bo! of Mr. 


NOTES FROM THE SOUTH-WEST. 

ry; Railwoy.— The improvement in the traffic re- 
csipttof this arpong enables the directors to declare n divi- 
dend at the rate of 3 per cent. per aang on the ordinary 
stock for the first ax months of thie year, Tho works of the 
Tine from Bleck Mil to Hendreforgan om the Ely Valley 
extension ine have progressed slowly, owing to gy fae the 
wuisition of the necessary Jand. The direetors having, 
however, now secured possession of most of the land needed, 

the construction of the link will be pushed on with vigour, 


xported from 


of 200 horse power has 
removing water from the 
been put in operation, and 


berts, representative 
New York, [295 tons to Portland, and 1180 tons to Talea- | C. D. Philips, of Newport, showed some sumption of behets 
huano. The iron trade remaina fairly active. Steel rails | ting oilsands new patent ean, and steam pump. 
cotamand an inereasing sale, and it appears to be oe 
that, even if the make were | extended, no difficulty 
would be experienced in seouring additional contracts, 

Monwsethshire Railwoy.—This linc bas begen the cur. 
rent balf year well. In five weeks the receipts were 17,034, 
against 15,0000. in the corresponding period of 1870, 


FOry PRYELOPRD Transs’ Uniovtes.—The Times saya, 
“ San Francisco advices intimate that although, ‘if there 
be any part of the earth where trade union out aro 
more and inexcusable than eleewbere, it is Cali- 
fornia ; the worst features of the ovil arv to be witeeesed in 
that state, At the Amador mincs the hands are an strike, 
their employers.’ In their 
latest attack they had killed the bookkeeper, and their 
purpose seems to be ‘to murder the officers and others in 
charge of the mine, to take possession of it themselves, and 
run for their own benefit on the communistic plan.” 
—< nny 6 pmarg aby California militias bad been ~~, 
Cy property, but on » solemn pledge on the 
the pt Pad to oe ble, this wae withines. 
dhs Ueltw poomehache Uneaiel teh san oot helenaton 
ors peremy| atmen met belongiog 
i should be i by the company, and thas 
consequence of the strike 
should be reinstated. The company refused these conditions 
the murders,’ The New York papers, commenting 
om this development, remark that it will be an imperative 
duty for the governor of the state to march his soldiers 
sons te tte Gaon "and cations cote anks balcds wok 
bayonets, and enue the arrest and speedy trial of the 
assassins.’ " 


trade about Merthyr displays a fair amount of activity. 
Groat Westers Raileay.—The directors of this company 


have agreed to Iny down the narrow 0 from Dideos aver 
the whole of the company's erstem it South Wales. 


American Steamers from Cardiff--Mesars. Sissons and 
Co., of Renfrew, are now engaged upon some steamers for 
the South Wales Atlantic Stenmship Company, which was 
recently formed fer the of raoning a line of steamers 
hagement of Mr. Laughland between Cardiff 
Tho Marquis of Bute, Mr. C. BR. M, Talbot, 
MLD, amd other gentlemen are largely interested in the com- 
pany: 

Taff Vale Railway —The balance of not profit realised 
by this undertaking, for the six months ending June 30, was 
100,9074, of which 84,2097. was fabsorbed by debenture and 
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RECENT PATENTS. 


Tux. following of completed patents are all 
dated within the year 1870; and that year should be 
in ordering —_ beri on prices, from the Great Seal 
Patent Office, Chancery- 
(No, 2289, 10d.) Joreph Whitehead Broadbent, of Old- 
ham, patents arrangements for removing the acam from 


steam boilers, dnenting to one arrangement included in 
these plans the scummer is made of two plates secured to- 


other with a space between them. 
carries a alab of baked clay, 
one 


J 


apparatus for railway switches and signals, which postesses 


many good and which we hope on a future occasion 
to describe A 
Swed, Lame onmnaperinn af sos Gotaing moionry 
Corn ts arrangements of ore em: 
which it veld be for us to describe briefly. 
(No, 2315, 10d.) : re Farron, Lach Ashton-under-Lyne, 
patents arrangements o! ree 
theee the ateam is made to pass an equilibrium valve, 
the of which thro 4 steffing box and is 
cou to a loaded ~ this being in its turn 


iy 


i) 





attached to an oval spring tabe bent to a C-form and, ia 
fact, resembling the tabe of a Bourdon preasure gauge. This 
tube is exposed internally to the pressure of the steam 
whieh has passed the valve and any increase in that pressure 
tends to straighten the tabe, and thus by closing the valve 
reduces the pressure to its normal amount. The ansexed 
sketch will explain this arrangesent—which appears a pro- 
mising oe—more clearly. The only point on which we 
fee] dowbtéul is the infusnce of the stuffing-box Friction. 

(No. 2521, 104.) Joba Robinson John Smith, of 

le, patent machinery for cutting wood for manu- 
facturing paper pulp. We cannot describe this machinery 
in detail bere; but we may state that its main features 
consist in the employment of combined cutters and lancing 
festruments, the revolving cutter bleeka carryleg these 
tools being disposed so that the periphery of one overhangs 
that of the other. 

(No. 2380, 78.) Willian Edward Newton, of 66, Chancery- 
lane, patents, as the agent of Richard March Hoe, of New 
York, various ie the construction of printing 

~ This t an important specification; but it ta 
far too voluminous for ua gt lage 5 gl its contents. 


irrigation parposes, 
iseus from the press, 


abject of these is to avold 
the difficulties attending the transport of thin lead pipes of 
2 in. or 2} in. is diameter, and at the same time to enable 


the pipes to be deposited in long lengths without joint. 
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(No. 2834, 1x, 8d.) Alfred Alexander and David Lanuley, 


ot Cirencester, patent arrangements of feed-water beaters 
for partable engines, According to these plans the feed 


given | water on its way to the boiler is pamped throagh an annular 


the smokebox, or in some cases f 


direct, at pleasare. 

(No, 2835, 84.) Henry James Hogg King, of Glasgow, 
patesta an arrangement of feeding apparates for carding 
engines. The main features in this arrangement consist in 

lying a backwardly Lge i 
heating finger plate for buting or equalising the 
fibrous materials on the feed aprom, while a vibratory motion 
is also imparted to the board or plate over which the ma. 
terials fall upom the apron. 

(No. 2849, 104.) Thomas Frederick Henley, of Pimlico, 
patents the arrangement of tannelling machine illustrated 
and described by es on pages 22 and 23 of our Lest volume. 
We notice that our description of this machine has been 
embodied in the specification of the patent, and in fact the 

consists of but little else. 








STEAM BOILER LEGISLATION, 


Thomas Schofield, Charles F. Le ai CE, 
Ww , 2C., and Lavington E. Pletcher, C.E. 

Erxcn the firet report em the mnbject of “ Steam Boiler 
Legislation" waa preeented to the meeting of the British 
Association, held last year at Lin 
Committee * appointed to inquire inte the caus of Seam 
Boiler Expksions and the best means of preventing them” 
have presented their report, 





VE A. SA fan Lane 
The consideration of the result of the Parliamentary Com- 
mittee’s inquiry clearly becomes one of the most important 
daties in reporting to the British Association on " the various 
plane proposed for legislating on Steam Holler Explosions, 
with a view to their Preveetion.” Unfortunately, however, the 
Parliamentary report has bees so recently published that 
there has not time for its dwe consideration, or for the 
committes appointed to treat om this subject to meet and 
confer thereon. Under these cireumstances it has been 
thought best not to attempt to enter upom the subject on the 
present cocasion ; but to postpone doing eo until next year, 
after having an only of watching the developanent 
of the measur, and ite working whee carried into actual 
practice; and therefore, in order that they might be in a 
position to report thereos to the next meeting of the British 
Association, the committce would beg to suggost their reap- 
pointment. 
(Signed on behalf of the Committee), 
WittiaM Farhnatan, 
Manchester, July 27, 1871. 


assent. 
Motropolitan Tramways Provisional Orders 
Sewage Utilisation, the Tramways Provisional 
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the 
City Bridge, 
im the Tower Subway, 


already carried 
: wark and 


under the Thames between South 
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ol, the Parliamentary | 





a 


{Aueusr 18, 1871, 





ON AN AUTOMATIC DISCHARGE GAUGE.* 
By Tomas Stevexeson, F.R-S.E., M.LC.E. 

Next in importance to a knowledge of the rainfall of 
district of country is the determination of the constant for aby 
ort mt Be me While the actual amount of fall 
whtlees of in metecrology, it is the available rainfall, 

hich is required to be 
supply; and it bes also am im- 
on the subject of agriculture. This quantit 
localities, ing on the geologead 
jon, sod steepness of the 


board, wee 5 ne 
ascertaining the quantity thue going to waste 
s day during fsode" 


moasuring 
water above the top of the y 
means of well-known formulm, the quantity passing aff 
easily Le ly be obvious that from seh ited 
oberrrations the quantity going to waste can 
sscertalned, for the level of the water in the 
ig floods is liable to fluctuation 


level, wi wo rarkations, 
might be 8 flost connected with a marker acting 
on # cylinder moved by clockwork. Another, and probably 
odae tus, was referred to by me at the last moet- 
ing af the ical Somety. Since then the 
and will now be 
Fe a ote 
| weir. a 
bales lite m sess, the lowest hele which is pleted on the 


earne level as the top of the edgeboard. A tebe consects this 
with the tank, C, which has « float with graduated rod, asd 
| from thie tank a pipe, D, with waste valve, is led throagh 
| the waste weir, 

Whenever the water in the reservoir rises to the level of 





> aa - 


the top of the odgeboarl it begins to dow into the tank 
| through the lowest perforation, and as the water riees it will 

throug’ eaore of these holes, and thas the water which 
i Sows into the tank will remain « constant eabeaultiple of what 
flows over the weir, and can be read by the alaioe-keeper om 
the graduated rod. After the height of the Goat is read 
ef the tenk is emptied by opening the waste valve, when the 
water will escape over the down-stream side of the ensbank- 
ment, and the float will snk to zero om the uated stem. 
The values of the readings on the graduated stem must be 
found experimentally before the instrument is used by the 
immersion in water of the perforated tube at different j Ang 








need not be than about 18 im. The enpacity of the 
tank must be rtioned to the siae of the ions in 
the tube (wi ld be arrn spirally) and the number 
of bowrs when the eluice- abeont, which at the maxi- 
muse will ly be from 9 p.m. to 6 or 7 am, which 


Gangteon Porxsr Foat.—The new ecasemated fort at 
Garrison Point, Sheerness, which is being built for the de- 
fence of the Kiver Medway, ia rapidly a complo- 
thom. whole of the granite work was fini soune timo 
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BAUSCHINGER’S INDICATOR EXPERI. | causes an additional back 


MENTS ON LOCOMOTIVES, 
(Continued from page 84.) 

WE must now again refer to page 18 of the pre- 
sent volume, where the valves, together with the ar- 
ran nts of the eccentrics and gear belonging to 
engines A, B,C, and D, are illustrated; we should, 
however, in the first place, correct an error which 
has occurred in scaling some of those figures distin- 
guished by the aflix « ‘The scale, namely, of Figs- 
la, 2a, and } 2, is Sin. to the foot, and that of Fig 
4a, 14 in. to the foot, instead of j in. to the foot, aa 
stated. As we have already mentioned, in describing 
the various engines (seo Table L, on page 1), engines 
A. and B are of exactly identical dimensions, except 
throw of eccentrics and lead, but, as will be noticed 
on page 18, the valve of engine Kb is also provided 
with leas inside lap than is the case in ex 
Owing to this circumstance, the pre- 
engine, Db, se ehown by the Lable on page §3 of ou: 
last number but one, ig’ Panalderably greater than 
in the former engine Meas still more in engine ¢ 
while in the case of the fieirth dayine, D, the valve 
was unequally set, so tit the amount of pre-release 
was, of course, also ubpgual at the two ends of the 
cylinder, The two degrégs of expansion, correspond- 
ing to the numbers off noteh" given in our ‘Table. 


are for the four e recat fe the same, the point of 





eat-of being in one café at from 50 to 60 per cent. 
and when cutting off from 22 to 25 per cent 
of the length of strokq. The indicator experiments 
on these engines showsa we have already etated 
—that with ample premature release, the back pres- 
sure becomes reduced to an almost imperceptible 
Amount; also that a good pre-release is especially 
valuable at high speeds. Ly reapect, the curves 
taken from engine B, compare very favourably 
with those of engine A. Itis, in fact, the good 
results obtained with the fonner engine, particularly 
when working express traffie,which have led Pro- 
fessor Bauschinger to the contiision that inside lap 
may be dispensed with in the Mifting link motion. 
With this we agree, ag an ample opening for the 
escape of the steam at the end of the stroke, is of 
great importance, nud with a link motion of sormal 
proportions, the outside lap of the valve assures 
quite a sutficient amount of compression, 

We will next examine the striking effect whicls ix 
produced on the back pressure by a combination of 
elrcumstances, and which is common to most engines 
fitted with a single blast pipe; dingrams Nos, 17 
and 18 on pago 52 show the effect referred to, 
Instead of continuing in a straight line to the be- 
ginning of compression, the back pressure line is 
marked by several risea and subsequent falls which 
caine a considerable deviation from ita original 
level, and involve, of course, a corresponding loss of 
effective pressure, This condition must be at- 
tributed chiefly to the influence of the exhaust of 
ane cylinder on that of the other cylinder, and its 
varying offect depends ip its tum upon the form of 
the union pipe, the pressure of the steam at the 
beginning of the discharge, the amount of pre-n- 





lense, and, finally, upon the nature of the discharge 
arbour nozle, In all cases, where both cylinders 
i ‘ge their steam through the same blast 


-pipe, 
the cylinders are, at certain parts of the minake, 
wore or less in direct connexion with each other, so 
that the exhaust steam issuing from one cylinder 
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in the other at 
about the middle of ite stroke, 
Fig. 21 illustrates the manner in which, in en- 
A and B, the steam from the two cylinders 
8 dine! into the blast pipe, while in dia; 
Nos. 5 to 10, on page 52, the influence of the ising 





steam frome ape cylinder is 

back pressure Of the other cvlinder, 
engine B, this peculiarity in still more apparent, 
Fince the escape of the steam at the opening of the 
exhaust takes place more rapidly aud prodacing thu» 
A vigorous blow, as it were. from one cylinder into 
the other, In engine G, the two cylinders dis- 
charge their steam ns illustrated in Fig. 22. This 
engine, we should state, was formerly provided 
with a condensing arrangement 60 that the exhawst 
was comiucted by means of a branch pipe into the 
tender. In consequetive of this, a direct communi- 
cation between the two cylinders was established, 
which circumstance accounts for the irregalaritica of 
the back pressure lines of diagrams Nos. 17 and 18 
Engine H represents the only case of an engine 
fitted with two blast pipes, discharging, however, 
through a common orifice, and this is alow the only 
case whore the back presaure in ope eylinder is not 
affected by the stenmn issuing from the other. It is 
certainly not ditlicult to devise proper arrangements, 
whereby the unfavourable rod ant of one cylin- 
der on its neighbour can be neatralised ; the steam 
muy be cither discharged by nvcans of two separate 


Tn the case of 


nozzles a8 frequently employed by the Americans, | 


and to which arrangement, the case of engine I 
just mentioned, presents the nearest approach, or a 


singly blast pipe can be so shaped that the two | 
discharges are kept distinct until they are close to} 


the blast pipe orifice, 
As we formerly stated, most of the engines of 
the Bavarian State railways are fitted with an 
arrangement by means of which the area of the 
exhaust nozzle can be changed within certain limits, 
contrivance which is very useful for producing a 
juore Vigorous draught in the boiler. On the other 
hand, a reduced arca of the blast orifice will also 
woterially affect the back pressure in the cylinder, 
ince @ greater effort ja necessary to effect the dis. 
harge of the steam. ‘The effect of varying areas 
of the exhaust nozzle on the back in the 
eylinler, is distinctly shown in the following Table : 
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In the course of the abore triale, Professor 


ed on the ; 


+ | for architects and buil 


117 


ted on an engine fitted 
c's cop ay fr rye. in oem te 
ascertain its effect upon the pressure in front 
of the piston, ‘I'he indicator, however, did not 
| show any change in the back pressure line of the 
' diagrama, no matter whether Kirchweger's appa- 


Bauschinger aleo experi 
with Kirchw 





ratus was at work or not} Whd from those observa. 
tions it may be inferred that, as regards the nbso- 
Inte power of the engine, it ia indifferent whether 
the exhaust be discharged.through ita ordinary 
channel, or whether it be amploved for the purpoee 
of heating the feed water® The manner in which 
the exhauet steam was taken off for heating pur- 
poses in the engine fitted with Kirchweger's ap- 
paratus, is shown in Pig: 23, 


—_——S=—=—_—_——_—_—_— 


WALKER’S FIRE-PROOF FLOORING. 
We need handily tvinind our readers that the teoent events 
tn Paris have caused the dretruction of a wast mumber of 
houses, aed that pamgoeny there will be pleaty of work 
ers for some time to come. ~ In order 
| to abd in this work of restoratinn a Fremeb company has boes 
formed for the purpose of buililing at least a thousund houses 
in Ports. One of the objects they kave in view in the con- 
Mraction of these va it to render then tite-proof, and we 
are informed that the principle they have selected ba that il- 
lustrated in the accompanying engraving. Itistho patemtedt 
lnvention of Mr, John Walker, eoginwr, of No. 12, Janes 
| strwet, Old-strvet, St. Luke's, and it £4 claisoed that it por. 

| seasea soveral alvantages as a fire proof oor eter onli 
systems. It will by eewn that the main bearing girders are 
of timber measuring about 9 in, by 7 in. enclosed in 
and strengthened by Tloutle angle irons of Z pattern. Upon 
the outer Manges o€ the anche inves rept the joints whic are 








10%. long, and are placed about 14 in. apart, centre to cemtre. 
The joists are formed of timber battens, 6in. deep and 1 in, 
thick, sandwiched between two angle irons of the samo aah 
| ae the timber. The flanges of the angle irons carry tiles 


12 to, square, and formed witha Glleting on those parts of 
+ the umderside which rest on the angle fron Upon the ties 
a bed of comerete, about Lin. thick, is laid. timber of 


the main bearers, and also that of tho joists, is rendered nom 
inflammable before it is worked up. The floor boards are lobl 
upon the joists, the timber of which onables the boards to be 
attached 3 nails, as in an ordinary Goor, The lathe fur tho 
| ceiling beneath are attacked to the underside of the jolate ia 
ssimilar manner, and the fillet on the tiles affurds emplo 
space for the keying of the plaster, In this arrangement ¥e 
have a light yet firm fire-proof oor, embodying many of tho 
sdvantages of the ordinary timber system, in conjunction 
with safety in case of conflagration. 





Bompat Hanrove.—lvrmanont defence works in the 
harbour of Homnba continue suspended, the designs being 
still wader discussion, Some temporary works hare, how- 
ever, been constructed upon the eeversl sites in which the 
yuns recently received have been mounterl. 





118 ENGINEERING. [Aveust 25, 1871. 











PUMPING ENGINES AT THE BRUNSWICK WATER WORKS. 
(For Description, see Page 124.) 
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GERMAN FIELD RAILWAY CORPS. 
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lines in the south-east of Fromee, which bad bees broken 
up agit destroyed during the retreat of the French army. 
The Weissemburg-Duneville ling wes get tnto working 
order by August 19, 1870, and sotwithsianding the almost 
entire destrection of the ine from Laneville to Neacy, it 
was tminde fit to be used agnin for military purprecs on 
Aapnet 220d, and that pot only aa far as Nancy, but even 
northward orer Pout-&-Mousson to Ara, om thn Morale, 
2 miles froon Mets, But the test obstacke remained to 
be removed om the Une from Nancy to Paris, namely, the 
sanoel at Nantenil, 044 metres long, whieh hait been hlown 
ap by Franch engineers, by means of mines in the side 
walls, Not only bad the whole masonry sracture been 
eomplately destroved for a length of over $0 metres, but 
also the mountain above it, between 6 and 10 metyes high, 
had been greatly shaken, and hal partly fallem into the 
tusnel, and partly to front of it. Tre (lerman enginerra 
ttated that the destruction had been most frightful. 

To clear away this otetacle a great eumber of miners 
aud labourers were nt once called from Germany, and in 
company with a few lendred carpenters, worked during 
four werks day and night, in order to replace the hlowa-up 
brickwork by timber framing, whes, on November the 
Sth, the loose portion of the mountala alipped further down, 
and. breaking several of the strongest beams, made it im- 
possible to proceed with the work, Without any further 
Joss of time, the engineer-in-chief of the railway depart- 
ment ordered the laying down of a new line of rails for ear- 
rying the trafic, not through, bat around the mountain, 
and mote than 1000 men were soem engaged on this im- 
portant work, which was executed in twenty-three working 
days. 

Besides the four corps of railway englaeers attached to 
the German armies, an additional corpa was formed partly 
of Preach railway servants and partly of German soldiers , 
this additional corps was placed under the command of a 
German engineer, M. Glaser, who, until the onthrenk of 
the war, had been employed for several years on scann of the 
principal French railways, but who had beem expelled from 
France by the well-known order of the French Government, 
His services were, of coarse, ut once accepted by the German 
Government, and be carried ost with hiv corps some of the 
most important works executed during the war. ‘Two of 
the chief works executed by M, Glaser were the bridge 
over the Marne canal, and the bridge over the river Marne 
iteelf at Chalons, “These two bridges (Firs 5 and 6 on 
page 119), as well as the structure for bridging over the 
marshes between them (the two bridges coanected by this 
structure had been bullt of timber, and had a length of 
5580 ft.) had beea burnt down by the aid of petroleum by 
the Prench troopa on the 27th of Awgast.* ‘The rebuild- 
ing commenced on September Sth, by erecting two tixed 
timber bridges over the Maree sad the canal, and by eub- 
atltuting an embankment fer the timber structure across 
the marshes between the two bridges, The whole work was 
does on October ith, having occupled twenty-five dare only, 

At the same tiove there had to be repaired the greaily 
damaged tinea from Boulzicourt to Rheloas, Piemes-Suissons, 
and from Ebeims to Riliy and to Chalons, over the bridges 
mentionel above; these lines repreeeted a besgth of about 
125 miles 

M. Glaser aext sodertook the reconstruction ef the iron 
brbdge over the Aisne canal, between Rheims and Seieons, 
as weil a9 the repairing of the tumnel on the line from 
Rheims to Fpernay, the southern portion of which had 
been Wlown wp. After making all necessary arrangements 
for the execation of these works, by procuring the required 
number ef workmen, and by obtaining a sufficient quantity 
of material for bridge ned tannel, M. Glaser was appointed 
engineer of the railways im the district cecupiet by the 
artsy of the Mass, The first duty was to repair the rall- 
way bridge over the river Oise, om the line between Chan- 
tilly and Creil, which bed been destroyed om September 14 
by French troops, The great importance of this line of 
rails will be understood at once frog an inspection of a 
map; it forms a part of the maim line which connects the 
northern provinces of France with Parts, and thes whith the 
then investing German armies. 

In arder to effect only the meat primitive connexton 
between the two banks of the Oise at the site of the de- 
stroyed heidge, all vessels and beats that could be obtsiced 
in any way, were collected, and by means of them a pon- 
toon bridge was thrown over the Oise during the time from 
the 7th to the 17th of October (eee dotted Jee in Fly. 4, 
page 119) The two inclined planes, by mrans of which 
this bridge had to be conmectad with the higher enabank- 
ments, involved the construction of « line of rails of about 
one mile in length. The trains from Chantilly and Creil 
were brought close to the inclined planoa, and the carriages 
wero then drawn over the bridges on the left-hand bank of 
the river, by means of a peetable engine, and on the riyht- 
hand bank by means of horses. Between the 17th of 
October to the Z2nd of Decumber, 240 wagons or carriages 
were drawa in this monner over the bridge, and taking 
only two-thirds of that namber aa loaded, on the average, 
with about 109 centers, or, say, 5 tons, we got a total 
load transported of 800% toms. 

Hut sisnaltaseounly with the opening of the pontoon 
bridge, the construction of a fixed Weide had been com- 
iietted bewond the site of the former. The arches of the 


“© Of the obd bridge Inere summinad, bowever, the piles, 
a, @ (Pig. 6), which projected abore the level of the water, 
aad to which were scoured the piles of the new elruedare. 
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old beidge—an arched bridge with Uheee opaninga, such of 
92 ft. epan—had been entirely destroyed, and altheagh the 
abutment on the right-hand havk Sad remaived pelld up to 
the eprieging of the arches, the other alutment, ae well a4 
the two central piers, had been damaged in seach « manner 
thet it became imnpowlble to repair them at thet advanced 
time of the year, 20 us to use them for erecting a lattive 
bridge in place of the elif bridge, It waa, thorefere, 
determined to coustrect a timber structure [04 metres 
C311 ft.) long, ard consisting of 32 bays or pale works, 
at a distance of & metres (9ft. 10in.) from each 
other. (See Figs. 1, 2, K amd 4, om gage lt), The 
various plea aa well aa the several bays were evnsgetil 
with each other by the mecessary kengitutinal beams, For 
the pastage of Doate ant yeasede a wir openlug of 29 ft. 
Gia, span (Big. 1) was beft at the middle of the bridge; 


for this opening four longitudinal brame, each 21 by’ 
2f., and two others each 12 in. by 12 in. had to be of | 


tained. All the heams were cut equare out of oak, bet the 
Piles were mate of round timber, The bewel of the rails on 
the bridge is 22 ft. above the level of the water, the depth of 
which i4 on the average about 10 f,, increasing, however, 
at high water to left. The bright of bretge above 
mentioned necessitated a folmt io the pelos, and the height 
could, thorefore, not be conveniently locreased, althoayh 
the considerable difference between the levels of the old and 


the new bridge involved the execution of much additional ; 


earthwork. These works—which could, however, be exe. 
cated during the canatruction of the beidge—incloded im- 
poetast boring and blasting operations, fer the cutting 
through the rock in front of the oll bridge was 1640 ft. 
long, and G6 it deep, The cubic contenta of the rock that 
had to be blown op or excavated for the new bridge 
anmounted to 120,000 ewbie fret. In order to eonsect the 
new bridge with theesisting liveol rail alent, coubankmentas 
had to be thrown up an beth sides of the river, one of these 
embankments being 1200 [t, long, 

Notwithstanding the many and great difflewities anid 
obetaclea which hind to be overcome, and notwithstanding the 
ciremmnstaniors that the smallest piece of woot aa well ae the 
heaviest timber beam hod to be first cut in the forest, and 
efien brought from a creat distance by insufficient means 
of transport, and that for all these operationa only Fremck 
lnbocrers were avaitahle, the construction of this bride, 
whieh, wen under ordinary cireumstances would hare been 
a work of consilerable importance, was completed between 
the 15th of Getober and the 22nd of December, 

Besides these works oa the river (ise, the corps under 
enginoce Glas bnilt at the Gowesse station three large 
gooda sheds, which had to be connected by new tines and 
turitables with the existing line of rails, 


could bo leaded in therm at the sate time In order that 
these shods might be used during the alght, they hail to be 
lighted with gas, for which parpoee the existing gasworks 
had to be extended, and two pew retorts had to be substi- 
tated for the old amd worn-out one, Desides these sheda, 
a new platiorm, 400 ft. bony, had te be erected for the ane 
loading of heavy guns and ammunition, and new sidings 
had to be bet of feoes the main fine, Finally, we must any 
4 few words about the operations of the Davarinn railway 
corya, whieh, with the co-operation of railway enginoers 
from Baden, constructed—sce after the declaration of 
war, andl ta the short the ef two weeks—the line from 
Bruchsal te Germershelm, by means of which a direct com- 
inunication with the Khenish railway was opened. After 
Jaying down a secowd Tine of vaila from Weissenbourg to 
Hagenat, and from Wieden to Wendenheim, and after re- 
pulring the lines and stations at Clastean-Thierry, Nagent, 
am Nanteuil, the Bavarian corps startet ln the bogisuing 
of Geteter for Condé St. Librairie, near Meaux, in onter to 
repair n bridge over the Maree, two arches of which, of a 
otal width of 69 ht, and a height of 30 ft, hod been blown 
up, When this work had ben completed, a party of the 
corps had to be sent om October the Lith to the Paris and 
Osleans Keilway, iy order to restore The trafic on that line 
in the rear of the them advancing tlrst Bavarian army. A 
distance of more than 60 miles wasexamined from the 11th 
te the 15th of October, during which time many exile and 
Joluts bad te bo relaid wed fastened, and many culverts for 
the discharge ofthe secumulated weter had to be repaired 
asl clesned, Ansther party of the corps bad to work the 
line between Versailles and Chartres, but the largest por- 
tien of the men (about 140) bad to undertake ie the bagin- 
aing of December, ander the moet trying and dangerous 
circums{ances, the reconstruction ef the deatroped bride 
over the Seine at Monterean, near Melen. 

The execution of these wanerrous works in the propa 
tiomately short time of scarcely four eoonths, thus affording 
a torant by which the militery operations were eaccessfully 
sapported aud occelerated, is a convincing proof of the 
importance of the railway department iu modern warfare, 
aad the railway corps attach to tho German armies during 
the Late war may be well content with their share in the ever 
memorable campaign ia which they tock part. 

Tespers rs Victonis.—The Victorian Commissioner of 
Pistlie Works has accepted tendera ae follows: For the 
supply of about (50 toms of enat-iron water-pipes, Moeasre 
Bright Brothers and Co,, 7/. 14s. Gd. per ton: taking up and 
reconstracting the onter division with the battery theroon of 
the railway breakwater pier, Willismeiown, the Gorernmont 
to provide the piles ond any sawn timber required’, Meezsrs. 
Felt and Liiiogten, 22077, 








The goods frow | 
1000 wagons could be stured im these sheds, and 1%) wagees | 
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THE BRITISH ASSOCIATION, 
Revert or tux Commitren ow TeaaTMent awp Urintas~ 
: FIOs OF SRWAGR. 

Tuts Committee was first appointed at the Norwich meret- 
ing of the Britieh Association in 1804, then reappointed at 
Eaoler in 1589, aed agnia at Liverpoot in 1870, The report 
was submitied, a¢ in former yenrs, to Sertions B and G, 
chemical and mechanical aciunee, froea beth of which the 
Comnuiittce ecaanated. 

Mr. i. I. Grantham, CLE., chairman of the Commitice, 
reported ne follows; Upon its reappointment at Liverpool 
Inst Septeruber, the Comenittes proceeded at cere to consider 
the subjects which eramed to cemand immediate attention 
in furtherance of the investigations which had been intrusted 
to it, The first steps taken wire to eedeetour to procure 
information from the towns where works hare been eon- 
structed for the application ef sewage to land hy irrigativn, 
aud from the places where the dry earth, or Mowle’s aysteq, 
was incpersicn. In order to commence the inquiry, s list 
of towns was prepared, to which s printed form of queries 
was soot, but only eight places had answered the careelar on 
irrigation, and oaly one that related to the der carth process 
During the construction of the present tarks at ton'@ 
sewage farm, twar Romford, in the winter, very accurate 
oherrvationa could sot be made; but, nevertheless, during 
the extreme frost samples were taken of the sewage and of 
the efHuent water, The tawperature of both, and also the 
stmoephers, were observed. Sinsilar observations were made 
at Croydon and at Norwood, The observations as to the 
gamer and quality of the sewago and cifleemt water had 
been taken at Heeton's usta, with slight interruptions, as 
sated atone, from the gucetiag of the British Association at 
Liverpool dows to the present time, Tho times of sowing 
anil a the aeveral crops had alec bees recorded. The 
Committee had visited mveral sewage farms, and examined 
the vareous methods that were pursued at them, with « tiew 
to determining the practical comiditions upon which the 
success of aowagn farting ed. They Sad had samples 
of sownge = _——- water collected, and bad 
annlyses meade of them. The phosphate process of Mesars 
Forbes and Price had been ales ecamsocd by ao member of 
tha Comenittes. Analyses of the ail which lad ed once 
anil twice through earth closeta hed boon furniabed by un- 
other member. Anos which had been fed for the previous 
twenty-two months entirely om sewage-grown wee wae 
slaughtered eon July 15 at Breten’s i. and the earcase 
examined by De. Cobbeld and Professors Marchal and Uor- 
fleld, la the presenon of several meceubers of the Comanitics, 
witha view to ascertain the presence or aliaence of emtoxa 
ia any stage of thet existence, The alime collected trim 
carriers at the Earlewood sewage farm hed also beon exa- 
enol micruscopically, and svporied upon by Mr. ML C. 

Oke. 

Mr. Hope gare im a detailed reporton the experiments 
made at Breton's farm. He stated that inthe ave daya froan 
June 12, 1870, to July 14, 1871, the amount of town eoraga 
received was 65,270,015 gallons, giting o daily average of 
2M,5i2 gallons. The efflecnt weter discharged upon the 
farm in the same period amounted to 31,439,174 gallons, 
giving an average of 115,012 alloca. The diluted sewage 
pamped upon the farm wae 54035 gallons, giving an 
average of 244,870 The tomy ro of the sewage and 
eftuent water was found to be very itm aseompared with 
that of the air, being lower during extreme heat ard higher 
daring extrome cold. This was very notiseable during the 
severe frost of last wloter, The report was accompanied by 
a detailed seeount of the analyses which Dr. Kusaell of dhe 
chewsical laboratory, St. Mary's Howpital, Londom, had made 
of Yariows mamples of the sewage supploat tu Breton's farm, 
and the etlaest water drained trom it, together with munplos 
- the sowage supplied to tho Croydon and Norwood sewage 
jarans. 

There was noxt read a report on the sewage of farms at 
Tanbriige. Four points, it was slated, required to be noticed 
in connexion with the sowage from Tunbridge Wells: 
firstly, in the selection of (be land to be irrigated it had been 
tiaile & efae quad noe corlitinn that it should be such a lewel 
that the sewage ebould rach it by gravitatiog, and to this 
end two furess had been led out, ene to the north and the 
other tothe mathof the town, and as outfall eewer male bo 
rach ; secondly, the total absence af undergroand drrinaze 
from @ large portiog of the nnd, and the adoption of peculiar 
arragemconts where tnderground drainage peeviowsly ox. 

+ thinily, tho distribation of the sewage by what ia 
known as the catch-water eysteim, which is veccwsarily me. 
corn panied by an overilow in prefeceace to ita distribution in 
smaller quantities sutlicient to satist’y the demued of vegeta- 
teow, and to wet the land thoroughly without any overthow ; 
and, fourthly, the absenoo of eorage reservoirs whieh necussl- 
tates the continucus application ol the sewage to some purta 
ef the Incd by night as well as by day. The soil of nearl 
the whole of the northern farns eotalstleg o€ 125 sores of land, 
was ole clayey cbsracter, manifestly requiring an under- 
deuizage. Thy Iaed of the southern inrm, extendiag to 
167 acres, was uot generally of quite av heavy a description 
as that of the northera, though parte of i¢ comtained much 
cay, Sume parta were pesty, and naterally very poor, Tho 
resulta of Uhe operations that lind boen carried out elicited the 
necossity ef combining with tho services of the chemist asd 
engines that of the agricuitariet ‘The mriking features in 
thiee cases were, Erat, that, inslead of comtentratmg the sew- 
age at one form under one management, it had been divided 
into two parts: second, that the muin conduits and carriers 
had been expensively comstructed: thinl, the character of 
the under drainage necessarily prevented the deep working 
of the sell, aol eas woferourable to the complete axel wei- 
forte alration of the sulweil, which insures the exidation of 
the organic matters contained in the sewage; and fourths, 
the distribution of the sewage was unequal both im quantity 
and quatity, 

ir Coriell gave in a report in reforenen to the sewage 
and efluent waier wort on the Tunbeidgefarma In regard 
fe the merthern farm, he stated that it appeared that the 
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sowuge from the main, while comtaining a comparatively 

amount of s¢lid matter in solution, containe] a very 
arge proportion of “actual” ammonia, and ales of albu. 
menoid aeamonin, when both the suspended and the dis- 
eclved matters were taken into account. ft was a rich 
ewage, whether the Proportion of eatreypnous matters to 
the tetal sebtide ce to the bulk of the sewage tell wae con 
silere?. ‘The almost total abwence of nitrates and nitrites in 
the efllaent water showed the want of comilrteons favourable 
to nontinuous oxidation, eo that tho purification of the sw. 
age om this farm, although considerable, was not # aatastac 
tory as could be wished, or aa might be ofveted by making; 
filtration through the svil an easential feature in the process 
The reeults arrived af at the southern farms were very wo- 
satisisctory, but at the same time very reliable, ‘The 
analysea ehowed distinctly that as these two terms were at 
Present menaged. more sewage was applied then could be 
purified by the surface dow, even when that takes place 
through thick vegetation, and much mom thas cam be 
purilied umder lees advantageous conditions. The tempera- 
ture of the efilaent water of the sorthern farin was onle 
slightly below that of the sewage; while the efflorut water 
of the scuthors farm was actually omebalf degree (Falsr.> 
warmer than the sewage, which clearly showed that the 
sewage had mot bern subjerted to the cooling which peroo 
lating through soil entailed. 

Mr, Hope rubsnitied a report on the sewage farm of Karle 
wood, desyried for the utilisation of the sewage of Mel Hill 
ant Heigute. It stated that the sewage befesw being 
detivered to the land for irrigation passes throng « Latham's 
patent extractor, an ingrninus contrivance foe separating the 
solid from the liquid portion of the erage. ‘The Iter is 
delivered from the extreter by covered conduile by 
sovane of whieh it is Hircctes! right ard feft anto the highese 
carries by atops or aluices. The qnitenitter reported that le 
appeared to them that aa the subeoi! was kept in & saturated 
condita hy the wast of ueder drainage, cerinin ati. i 
spheric comlitions maust exist which might be attonded br 
molarias more or kee proveeative of disonse, On the Virl 
Joly, 1870, it wes fowl that sore Joukage pasoed off the 
land af the outfall than there was sownge delivertd to it. 

A brief report, supplemented by anulrsis made hy De. 
Russell, wae subtnilied in reference to die sewage of Kly, 
which is passel upwarde through Glter beds of conrue aed 
fine gravel end sand before it is discharged isto the river 
Ouse, This proeres ia found to reduce the amount of ous 
pended matters from 47.5 parts, per L000 toe 154 ports, 
ond likewise to some extent the amount of solid anutter in 
elutiots, 

The next report read wae on the phosphate proces of 
Messrs, Peebrs and Price, a4 dheecnibed by Sie. Dawid Forbes, 
FILS, at the Liverposd meeting of the Heitisl 
last year. ‘This process, ot was stated. was in ope 
Tettenbam. The sewage, alter pasaing throogh some de-, 
porting tanks, «hich had beom eustructed for the lime pro- 
cone, was pumped up at the rate of Ft or 00) gallons 
teipute aloog a catriet into a tank 100 xarcde booyg, and of | 
gredually tnereasing breadth, This tank took tine hours 
to GIL As the sewage paseed alang the carrier the chemicals 
were wized with it thus: Two bores were placed over the 
carnct, coe 8 few yards further along it than the other; the 
first comtained the phoephato mixture, and the eecond 
milk of lime; men were continaally stirring the contents 
of each box, whick wer allowed to run continuously into 
the sewage as it passed bemeath the boxes. The amount 
of the preparation added waa mot ascertained, but it was 
stated to be certainty mech less than the proportion ind 
cated by prenious experiments (i tom te GOGynt pailons © 
sewage), ‘The result of this preparation wan to dewboriee 
the sewage to a vere conselerable extest inderd, end whea 
some of it whe placed ine proeipitatiog lass, and allowed to 
stand, a speedy separation af the suszerded rnatters took 
place, ‘The milk of Lime was added to preeipitate the excess 
ef phosphate added, and just rafficient milk of lime was 
allowed to flow in to neutralise the sewage, the reaction of 
which ta teat paper mas sarertoined from lime to time after 
che achlitaen of the milk of lime. Daring the paasage of the 
wowage thus treated thoueh the large tenk, the euspeeded 
matleta wero very ¢utmpletely deposited, and the sxper- 



























et 
natant hody ran over the sloping ve ef the tank at ils ex- 
tremo cod, bright amd clear, and almovt odouriess, Skane of 
this water was collected, and was kept sealed up in a stone 
jor until Joly 24, when it was analysed by Ihr, Russell. Lt 
was foand, after the intersel of four months, quite sweet, 
and without amell. Tho saspented matter was in vers smut] 
quantity, and consiefed menay of a Jititke whithh feeculent 
thatter, dowbt lees lite” 4 o the slight exceee msel om the 
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ease the milk of lime would not be eddect, nad tho clarified 
ewace would still cowtain a quantity of phosphoric acid, 
the advantages of ite ue, if it were found ta answer, from 
an exmoniens pont of view, wold be the dewloriation of 
the deposit ia the tanks and of the sewage iterlf, whieh was 
cortainly at preeet a great desideratum, caperaally as ree 
girded the tanks, 

Dr, 1, 1, Gilbert, FARS,, reported the rewalte obtained on 
the tw of Mog earth ch stating that 14 ewt. of air 
devedt aged ajfted elarey stl had beee used im tho experi 
meat, The inerase in tho peeeentage of sitroges was only 
about 15 enek tune the soil was used; and even alter 
being weed twiee the soil was not richer then good garden 
mould. [t was cbrious, therefore, that euch « manare, 
even if disposed of frre of charge, would bear curriage {0 
tery short distance only, | 

‘The comeluding reparte werv the ono by Me. Mf. C. Cooke ! 
giving (he results of a micreseople ¢xanaination of the slime: 
and mud eiiected from the botiom and aides of the eewago 
corrers at Earlawood Farw, and the one by Dr, Spencer 
Cobbold, P.RA, in whieh ke gate a deteiled statement of 
s minute examination which he hed made upon the organs 
and tiwures of pn fet for tam years w hgee-prown | 
grasp. Me said that the anisaal was perlectly free tean in 
ternal parasites of any kind, asl he procseded to attempt to 
eewount for this coat ameapoetod teat. 

A good deal of dliseouion war provoked by the various 
reports, and regrot wos expres lat the members of the 
comtuiltee were mat nt lheriy to spend the fonds at th 
diejwnal in defraying dheer travelling expenses whes they 
regudend te ipo From Inmene on the by vis Coa OCT cs 

At the lest meeting of the General Comosittoe of the 
Asswiation the sewage comauiitee was reappointed, 











































INDIAN ENGINEERING: EXAMINATHON, 
To ras Korres ov Exot nneskexa. 

Srn,—Will you kindly allow me to draw uttontion toe 
facts connected with the bite examination for direct appoin 
teenis an the fail IAV.Th, whied the mot, to may dive leaned 
of 4, reflect such erelit on these who queducted the pri- 
cooling 

To commence at the beginning, T sent in my coetifleates, 
&e., in Joly, and a few dave nfterwards recived a note in 
forming nie that my neimber wae 1. The others were 
surnbercd in the same wey, tie highest being over G01, the 
troe number at candidates being it. DBouhiees the Inxdia 
Odie people have a perfect tight to musaber enedibatos in 
nny way they think proper, but ns in every other «sce petithee 
examination the sumbers alwayerun eonsecutivels, | should 
like to kavow wley ot wae not done om this cecesion, unless it 
was rant to diexnitage these living ata distance from going 
wp 

Aa eegerds the medical examination, is addition to those 
two cases mentioned by “Uae of the Sulfrrers” in your Jaab 
issue, 1 can name a few other suspicious cues, 

(sec No, be Had Geen up on three previons ocomsiona, amd 
bat been pronounol fit by the ourd om veoh ocemsion, but 
was mjected thin tiaw on areca of tartose trina 

Case Neo Lad bers up oo ome Previous occasion, sed 
had been passed by the Board, but rejected thls tisse of we- 
count of varcoe veins. 

Cass No, Had been up on ome previons occasion and 
proacanesl Gt by the Bowrd, but repecteal thie time om ac- 
count of irregular action of thee henet, be bad aleo been exa- 
wined by a medical wan siwot six weeks beforn, whe said 
he was peefectiy sound, 

Of course, Bar, you can draw your own comciusons, but 
deoe 10 mot eee atrange that e reavy became “ comstitue 
tionally unit” tn the saan yous ? 

I canmot agree with you that “ with regan te the large 
number rected by the Medical Beard tt only tends to prow 
that ihose camlidates who were rejected had mot ta! 
| ordinary 
not they had any 
to roméer them uedt for eervice an Teslia.” EF upyeelf (ara! 
sevetal othera teat J knew) lad takes the peoeuution of 
betug examined by a soedical mas, but he could discower ne 
phymeal afection, I have simee consulted several other 
members of the faculty, but have net found any one whe 
agrees in the opinion of the Indian Medical Board. Thiok- 
ing eave smisteie lod occurred, | applied to the Ladia Oilice 
to he re-examined, but was refused, 

The result of the renasining part of the examination ia traly 
Rstonishiag. Lt as difficult teesy on what prioriple the euarks 
were avanied. 

I personally knew netely half the candidates. aod all IT can 
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day when the sample was evliectad. The wouter wus quite 
clear, and cals on looking through a considerable ep 
weld a beownlsh tint be detected. The analysis of 
it showed that it contained as mock “actual asminowia 
as ordinary dilute Lendon sewage, ord alo a certain 
ameant of albamencéd amexnia. Jt contained the mereat 
trace of phiwpkeric wid, ms icslicated by the molyb- 
tase ronnie frat, and no aulphurtied Byideogem 
not any nitrates or citritea, Some of the deposet had Leon 
taken out of the tank. and was drying in a shod, the water 
whieh separated from it furming little pools on the surface 
of the mass. Both this water and the precipitate itself were 
free From «ll offemsive smioll Lt appentrd, (hem, that the 
suspend matters were entirely temnwed bye thie procera, 
bat the “actual” aunnonis, and, to a certains ealeet, the 
wluble erganle matters, wer ontirely penered from the 
sownge when oxidised; but an edourkes precipitate was 
produced whieh enotainel all the phosphate added, and 
orntained it, doubtless, io the form of flocculent phosphate 
of ubumins, the value of which ssa waantkre was rouewhat 
dotsbtfal, being ecertaindy not a9 great as Che value of corre: 
sponding quantitics of Aeonlent phoephnte of lime, The 
Valuable comstituents of aowage, with the exception of the 
surpondad matter ond the phosphoric avid, Ue i 
cipiatel hy this process, atl coukl not be utile? usles the 
eluent water were aPorwards used for iszigatoon, ia which 
























say as, that had the eznmination wen eoeducted in the coual 
connnet, the resol! would hace boom very different. 

Tshould like to know why the examioera wore changed 
this tine, aud, abave oll, why were exe from Coopers Hid) 
College appointed to exansine ? 

Vhe greater number of the camliietes who presented therm= 
solved this ties, bed been eneserd om aciual work, beyond 
the pecseribed minievans thos (4 veare), meaty fren f to 7 
years, avk some had had the euperintondener of iespertant 
works, yet there wae a complaint made by the emginyoring 
examiner that they had shown a defloeney in practical 
knowledges. Doos the Lidian erhiment oxpect to get mores 
proctical men from the sew college, where ther ara only to 
get one sear of practival week, aod poohaily not that, aa ne 
civil engineer ip good prection would care te take them for 
? Abort @ ticne F 

ko have no dotht but that the new college will be pen 
noninerd a grea) @btress, a4, even ita failure om far ne oda 
eating young engineers ie entiersned, le will still be « son. 
venient lotee foe rotiond Reval Kaginewrs 
Yours checientiy, 

T. W. Darren, 
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Bream Nartoattow t Tum Hesruoata—Another new 
steawie (No. 28) for the Doephoras servier of tho Bhitket-i- 
Kaitdé Company hata arrived out from England, 





ens Lhe | 
ccaulion iwierehand of awertaining whether or) 
vhysics] affection which would be likely t 
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BLAST FURNACE CINDER, 
To Ta8 Ebro of Kaain kerixo, 

_Ser,—Seane tine ago 1 remember reading an acomunt 
either tu your ows er some ether prurnal, of a methad af die- 
poring of blast farsace cinder which seemed to mae ao good 
that | determined if I showld have an oppurtunity of adopt- 
tng it to make very full inquiries, According to this pin 
the Iiyatd cider ran into a funnelshnged receiver where it 
tort wilh water, nfdl wae, I chink, carried forward by some 
vaeehanical rocans im the water Gute a task where it settled 
epen the butiew in a diimtegrated atate. Eran this tank 
it waa dusded inte trucks for ballasz, buibting, &e., by means 
of a Jacob's udder choin. [ faney the plan was in use at a 
eet of formaices in France, end F know it said they had con 
teoned it long cnomgs to hare filled a quantity of land up 
with the dbintegrated eiader ehich bed wt in hard thet 
they bad baile manufacturing works on it without founda- 
ttt. 

I sball be very gied if you or mene of your readers can 
give me ero (urther particulars enpcerning this method of 
disporng of biaet furnace ¢inder am] con inform me where 
Ub i+ in eee 















E aim, Sir, youre chedientty, 
lowe ArT RE. 
ars of the plane 


Augquet 18, i870, 
CWe shall be glad to receive parti 
reierred to by our correependent.—-hn 


TITANIUM AND TRON, 
To tae Eprres or Exatvexnina, 
Sin.—Heverring to the correspondence im your fesuea of 
Inte om the above subject, more particularly to the fetter 
signed * Hematite,” aad the reply by your enrespondont 
“KE. T." in Esdisnziisa of the Thi inst, T beg to soy 
that“ Heasstite” is quite eorrert im stating that utaniens 
was forand in thee hearths of the Chater Moor furnaces some 
were previous to Irish ore berng need in Cumberland. * F. 
To” miya * 1 can quite realise that a furnace will eollort 4 fom 
pounds of titanium wher it seelte 20> tons of Lrosetono per 
dey for ton ortwelrs years” ‘lhe few pounds alluded to 
hy ~ Hematite” wns a small portion of many ewta got fron 
a furnace ameliing abot 200 tons of ore per etek instead of 
per day, avd for two years in place offen of twelte, This 
was be execplional cae, #6 Libaniuee io large masses won in 
variably found in the Gearth of each farmece when blown 
owt for repairs and this ccewrred each 2 to 2) years per 
furnace, 





























1 um, Sir, romrs respectfully, 
legac ABUsTKONA, 
Manager at Clealoy Moor at the period referred to by 
* Hematite,” 
Maryport, Augerst i, 1571. 





IRON UAILWAY SLEEPERS. 
To ins Eviron or Exoinexhine. 

San.—In the tthof August muinter of ExgiseebIna, im 
describhug the viect of (he Mechanical Engineers to Messrs. 
Theanay Kicherdoens and Sone of Hartlepood, you say: * At 
the time of cur vuit the foundrica were principally euployed 
jerpers, of Mr. Livesey's pattern, for tramwayaat Bocas 
6 they are, tine we saw fosted 

ght blows from a tap weighing 
5g ewt., nod falling 10 Et, this dup striking an @ har Nace 
oo the leer in the place whieh would 4 orcupied by the 
fail, and peatiog om the parces of wood lying in reesers is the 
eheger, and the latter being iteetf bedded in bam. The re- 
sistueee ofrted by this particular eleeper wae certainly 
somewhat exceptional, bat it wae « common tSimg far the 
sleepers io reset theese or four auch blows befire fracture.” 
I vonnet ieungine how this tuistalke has orcurred, but I beg 
io infin you thal the engines assembled did mot soe one 
af Mer. Livesey"a sleepers tested, if they had done oo, they 
would hae bad to report a very different result, ‘The 











yres, anid excellent a) 
stood, bedure erecking, 








sleepers they sow tested were my patent improved sloegers 
mW 





few cour of manufactere ter the Habie and Ben 
Fran lenge, atid 3 fa a fact that ov ily proved, 
| that Mears. Livesey and Edwards's patent sheper will 
‘not stand tbe test of the suxue weight falling 3 tt. 
radit wasequally uneatistactory when the engineers for whom 
y are inside bed someof them setup te the texting 
chine at Lambeth, 1 ebetetd r X that those elorpere 
ace 10 $b, heatier than mene, Uhew letny 74 1b, each, and the 
others BQ Tb. Dam net at all surprierd at this teetle, as this 
wus the Bret form of sleeper Lesnployed twenty years since 
em (he Lancashire and Yoekshire Kailway, aud on the then 
Enetern Couetios, but the result soon tanght me that it was 
avery bed arrengemont of metal, os in cooling the contret- 
thot in eo wncqual tbat one part of the pleeper throws a strain 
ea all the other part, amd, copaequently, tery elight eoncus- 
secon beenks rt, In fact, = better Hlastration could not he given 
te the experienced, than in the Cart that the Gret sleepers of 
thie pattern, that were attempted to be made to the onter 
af Meters, Li saud Edwurds, tity were cast before one 
would siend the coatreetion in cooling. 

Law, Sir, yours truly, 
H. Gurarrs, 




































18, Abingdon -etrect, Westminster. 

‘Me. Greaves is pertecily correct io Mating that the sleepers 
ef lich the tosis were ‘witnewed by the members of the 
Inititetion of Mechaniesl Engineera who virited Soars, 
ivhurdson’s worka wero his aud not Mr. Liveers’s, We 
tihe error which inadvertently eceurresd in our article, 


-kmn Ke) 








Darencrs or Aney.—The seurping of the range of hills 
ty the south of Camp everlooking Fisherman's Buy, bas been 
completed at a total cost of 2LAM rapers; the Napier 
battery, oo (Se southern range, would have bees oor pletedt 
had the racers boen received. The batteries at Ras Morbat 
and Bas ‘Varshayne bave teen altered to guit thes for hear 
rina An open battery hae beew commented on Seera 
Hill, and improvements heave heom made in the Scere Mote 
. 
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ral times had cceasion to speak favourably in 


iving engravings illustrating the ar- 

ig. ge ee 
to H.MLS, Glatton. arrangements, 
been designed by Mr, Martin, bave not only been 


, and it is locked pert gore! 
pon i 


by the sid of which the 
In our engrari Fig, 1 is an elevation of the forecastle 


one of the , 
sbowing ome of the anchors catted, The following references 


PART OF HMS. “GLATTON.” 


SHOWING ARRANGEMENTS FOR CATTING, FISHING, AND STOWING MARTIN'S ANCHORS. 


%, the following foree would act against the hinder brake 





Ws these Squunse wR, ss feast, ponder ep whale ensnnqemeas 
read 
fe te oa Sab ca blocks, T,+TJ=T, (+3) 
B. Roecesses for stowing anchors. : a, 
D. c ~" than that applied the fore b the al 
ls pennant. to y the value of 
EB. Fish pennant. + Under these ctreamatances, posing weight of 
FP. Portable iron mateb-blocks. vo wages to be wnifi distribute on the four wheels, 
GG. Chain gays. what will cecur is this; hind of wheels will be 
HLH. Wooden chocks under the atocks of anchors to stow stepped whiien the other pals ef will comtinus to turn ; 
the shanks level. the om the hinder wheels will wear out sooner than 
IL. Iron guides for launching anchors. those on the other whoela. Thus the brake on the wagon of 
JJ, Biskng bitte. the Argentine Republic must be considered as an imperfect 
KE. one, not the whole of the available weight for stopping 
phy Ee the train, and, by unequal wear of blocks and wheels, us- 
M. Forecastle. necessarily leads to increased expense of maintaining 
a aie. valling stock, es a povuls of eddie the § 
. Treble blocks. yours most ol 
ee 8 we as wr. ‘A Bomtx M.E. 
AN KES t, Petersburg, August . 
SN ene AAAS fectly correct in his 
To rue Eprron oy Exorveznixa. { is in assertion 
Sre,—In your of the 7th alt., in doseribing the ain ths wenens to whi be the upon the 
as gut maw io | brake blocks is The inequallty could, however, be 
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fulcrum, o, of the lever, which is also that of ite com-} distance from point of suspension of hanger to point of 

pexiva with the hinder ee tocks ‘The short end of the stlacheoat of ink shosld tear the samme proportion to the 

lever, whose length is d,, would transmit to the blocks on | distance between the point of suspension of the banger and 

the fore pair of wheels the force T,=5, and at the fulerum, | {0 cestys of preatare of the block on the wheal that #, +4, 
— 
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RECENT PATENTS. 

Tre following specifications of completed ts are all 
dated within the year 1870; and that year Id be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane, 

(No. 2450, Is. 24.) Thomas Lacy, of St. Paul's-read, 
Canonbury, and Stephen Charles Lacy, of Canonbury-park- 
square, patent arrangementa for automatically stopping 
the flow of gas through o gas meter when any particular 

antity, previously determined wpon, has been supplied. 

¢ could wot describe the details of this apparatus brie@y, 

(No, 2358, 10d.) Herbert John Haddan, of 67, Strand, 
patents, as the agent of William Sykes, of Toronto, a method 
of constructing su tunnels. Mr. Sykes proposes 
to form such tunnels by first dredging a trench along the 
lime of the work and then sinking in this trench a abield 
cootisting of « bottomless strecture of ()-section made in 
convenient lengths and comnected at its ends to barrels 

ing abore the water line. It is proposed that each length 
of thie abled should be floated inte position by the aid of 
pontoons and then sunk so that its edges, which may be 
strengthened by cross grids, may cut into the substratum 
and form a watertight joint; the water is then to be pumped 
eat and the work carried om within the shield, the turrets 


being used for the introdection of materials, The spaces | proposed. 


between the adjacent ends of the of shield are to 
be closed by calssona, or piling, and on the work belag com- 


pleted the turrets are to be removed leaving the main body | sot, 


of the shield as part of the permanent strecture, 
much difficulty would be experienced in carrying 


plans in practice. 

(No. 2367, B41.) Matthew Gray, of Highbury-hill, and 
Frederick Hawkins, of Silvertown, patemt protecting the 
external wires or armour of telegraph cables by lapping 
round these wires, previews to their being applied to the 
cable, stripe of woven cloth saturated with some approved 

| 


Wo fear 
out 


waterproof jon. 
(No. 2868, 4s.) William Edward Newton, of 66,| 
Chancery-lame, patents, as the agent of Richard Maret: | 


Hoe, New York, improvements im lithographic printing | 


machines, and in apparatus for yrinding or preparing the | | 


surfaces of stowes used for lithographic purposes. The} 
for us to attempt to deseribe them here. | 

(No, 2369, 4d.) Andrew Noble, of Newcastie-upos | 
Tyne, A arrangements for tring torpedoes, of that 
class in which the explosion is caused by the completion | 
of an electric cirewit on a torpedo being strack by a passing 
vessel. At present it is usual where such torpedoes are 
weed to employ a separate circuit to connect each 
torpedo with the firing battery, and the object of Mr. 
Noble's plans is to dispense with this multiplicity of cireuits 
and enable one clreuit to be wsed for a whole series of tor- 
pedces, This object is attained by connecting the tor- 
pedoes to the insulated condweting wire in such a manner 
that the —— of any one of the series at once severs 
the commu) of that torpedo from the cireait without 
interfering with the electrical communication between the 
other unexploded torpedoes, 

(No. 2873, 12.) Jobn James Bodmer, of Newport, patents 
apparatus to be employed in carrying out bis mode of 
manufacturing iron and steel, the present patent Inclading 
the use for the p of puddling, of one or more hollow 
droms revolving within a furnace om horizontal axes, the 
peripheries of these drums being covered with fettling 
material. Particular methods of applying the fettling to 
gech drums as well as the use of within o furnace for 
aqaeezing the cinder out of the charge, appliances for with- 

the blooms from the furnace, and a method of pre~ 
paring oxide of irom by a contingous process, are also in- 
cluded in the patent, 

(No. 2380, 84.) William Redd Oswald, of Pallion 

-yard, near Sunderland, and Willam Kenmire 
Swaddle, of New Hendon, near Sunderland, patent 20 con- 
strecting engines that the water arising from the conden- 
sation of the steam in a surface condenser etapa resem 
amongst the exbantt #team on the way to the condenser 
previous to being forced into the bolder. object of these 
plans, which are neatly worked oat, is to obtain feed water 
ata higher temperature than that whieh it possesses when 
drawn [rom the condetser in the o way, but we 


jjected amongst the latter will be almost 
immediately lest by evaporation as the vacuum forms in 
the condenser, Several schemes for obtaining the same end 
have been proposed before, 
Hs 2387, %. 64.) Wordsworth Donisth of 
ere, Harrogate, and William Leatham and 
Edmund Donisthorpe, of Leeds, patent as of 
coal-cutting machinery, which we cannot describe in detail 
here. We may mestion, however, that the plans inclade 


action of spiral grooves formed in A ageahaFo of a planger 
which is caused to reciprocate in a direction at right angles 
to the plane of rotation of the pick. 

(No. 2898, 84.) Constantine Henderson, of 8, Grace- 
chureb-street, patents constrecting by turning 
arches of brickwork between skew! connected by a 
wrought or cast-iron tic, 

(No. 2897, 84.) George Haseliine, of Southa ~ 
bi as the agent of Samuel Danks, of Cin- 
cinnati, U.8,, @ form of rotary puddling furnace which has 


lately attracted much attention on the other side of the 
Atlantic We describe this farnace on page 190 of the pre 
sent number. 

(No. 2404, 84) Stephen Merodith, of Burnt Tree, 
Tipton, patents methods of peddling and 
balling furnaces, the leading features in these plans being 
that the sides and bettome of the furnaces are made so that 
they can be kept cool by water, while the beds of the 
furnaces are made of an elliptical form in plan with « view 
of ecomomising the fettling with which the bottom and side 
plates are covered. 

(No. 2414, 104.) William Edward Newton, of 66, 
Chaneery-lane, patents, as the agent of John Benjamin 
Root, of New York, modes of constructing water tabe 
boilers, The boilers formed on these plams consist of a 
series of chambered heads composed of dent water 
“wptakes,” these heads being connected by lsclined water 
tubes which are connected to the heads by slip joints which 
allow of their ready removal. 


(No, 2480, 104.) James Bastwood, of Blackburn, patents | Messrs 


forms of feed-water heatera. According to these plans a 
water jacket is placed round the flues by which the hot 
gases escape to the chimney, and the feed water is pumped 
through this jacket on ite way to the boiler, We greatly 
doubt whether there is anything new in the 

The patest also incledes a form of vacuum 
valve for steam boilers, and arrangements of scrapers 
for keeping the flues through the water heaters clear of 


(No. 2433, 8d.) Johs Henry Johnson, of 47, Lincoln’s- 
fnm-fields, ts, as the agent of William Clare Allison, 
of Philadelphia, U.8., a method of 


ning pipes, rods, &c., 
by 8 screw having internal tapering and vanishing 
screw threats as shown in the annexed sketeh. The rode 





e 


patents an arrangement of locking gear for the fore carriages 
of road vehicles, the beading feature in this arrangement 
being that the freedom of the fore axle to rock is gradually 
diminished aa the fore carriage locks round. 


as 


THE STOWMARKET EXPLOSION. 


Wr, last general terme to the recent ox- 
plosion of gun-cotton at Stowmarket from which a fearful 
sacrifice of life and has resulted. Tho inquiry into 
the circumstances losion was resumed on 
Fibieg Jou wpsn ovidunee waa Grst given to 
estab! of cata of Hn Gosenees parties as bad 
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i his crews-examinstion Mr, Trotman stated that the 
wore by him, but that after the recent ex- 
site a 
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gun-cottor, asd «a man and two 
burnt. Oveasional ignitions had occurred at the 
not attended with serious resulta, Prior 
‘s ings, Mr. Trotman tad ac 


tlemen to whom be 
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freely 


on the previous day, 
ilet suffering considerable pain. In the 


town to be again tested. 


ing-house near the magazine. Ho bad still faith 
“8 makin, nm. Every one mast have been 


5 thirdly, everyth 
Rees ta 500 dedoese for a pened of 24 to 36 


if am in the cotton it would be sure to 
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Bot 

ation whether on a magaaine being cxpored to fire for a 
Scodidesshle tine oa on i ‘would 

husband coasiderd thal the second ex 


the handling of the boxea by Messrs, Prentice; if they bed 
not gone to the ¥ shad moon explosion ould 
aniiay mks He 


thought. however, that gun-cotton in the magazines was so 
the expleding point that the explosion of a part deter- 
the explosion of the wholo, It waa highly desirable 


did not think it necessary that there tther ex- 
periments before the manufacture of gun-cotten on Abel's 
patent wns continerd. In i 


be considered that farther experiments were necosary. 
i aa to the effect of solar heat on gun- 
cotton; be did mot think, however, it would be heated up to 
the explosive point. 


—— (obisk = after ae 
and exposed peratures 
were placed in a wide glass tabe closed at one end, and three 
Su cences were poured upon thems of a mixture of ealpurie 
ether and aloohol The mixture was composed of two parte of 
the purest sulphuric ether, and ome part of absolute aleoked. 
The mixture was corked, well shaken up, andert aside. In that 
—— Leta over night. The next morning hey — 
the tube were em) out a a 
mitslin laid across cay funnel; ‘this wes toes folded up, 
Placed between several layers of blotting paper, and well 
compressed in a screwletter press In a minetes the 
ee severe, & muslin taken out, amd the palp earo- 
ully scraped off and put back in the tube. One ounce of 
the mimo mixture as before was upon it, the tube wns 
wet neidde for three hours, It 


the hes exereded 1 pe cont, the we 
registered as a regulation one, and wae reserved 
for mining asd sporting The loss of the 


, som wr} sarel exceeded 14 Latha ye Tho heat —— 
deviled whether the poachers been foctly washed, 
was divided into three distinct Lercol. gg Two of them 


aamall portion of the senples of the gen-cotton was d 
iste of the two tubes, aed the ot) bath was then heated 
by gas to a teesperature of S10°, The tubes were then drawn 
out, idly wiped, and looked into. The moment the 
slightly yellow vapour was een in the tubes, the flaming 
its temperntite were entered. If the faming point 
was below 225" ihe conden: for the present, 
the Government 


it woalit ty eometines as sharp se pistol shot, When the 
fleat explosion had cerarted » fresh poetion of 

was dropped iste the erepte tube from the eaine eareple, 
and it nlways expheled afew degrees higher than the firet 
time. Any sample exploding st under 10° woul he con- 
demeet, The tecond explosion tas expected to bo at least 
& higher than the lint. The more rapidly gan-cotton was 


heated, the 
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ter the teenperature it could hear. The 
0 Erat explosion was Gizod by the Woolwich 


standard for 


regulations at S43", but Mr. Eustero Prentico it at 


S04” for the purpese of greater security. The explosions 
ete very frucenenly at B40", and oven abene tah, E 
sult of the testing was telegraphed to the gun-catton works 
by Mr. Baxter, the coum "s book-keeper. Every sample 
had to wndergo another beat test. A small and shallow cil 
bath was ened, | in which one tube and a thermometer were 
fixed. A small 


was mee | 
part whe wy 
the 
from 


of colour made its appearance ncroms the tost pa: 
the dry and the moist part bordered upon 
the faintest tint of colour appeared below 190°, the sample 
was cond Theso were all the ordinary tests applied, 
but spectal tests were oceasionaly applied to ehow whether 
the cotton was properly converted. Une epecial teat waa to 
burs a qaantity of gun-cotten to ashes ace what woilght 
of mineral matter it heft. The hoat teat, witness stated in- 
cidentally, shoul! be carried through as nearly as peasibly in 
half an hour. Another of the ink teeta was known ns 
tho alkaline test. A certain quantity of carbonate of linse 
was only allowed in gun-cottos; if too much were put in it 
would be regarded as am adulterstion. Hence a test was 
ailopted. A few epetial asuples of gun-cotton were left in 
Wittran’s office; none of therm had ever exploded although 
subjected to the high teaperatare of the laboratory. 

At this stage of tbe proceedings the inquiry was adjourned 
to August 2ich—this day. 





PUMPING ENGINES AT BRUNSWICK, 

Tax works for the supply of water to the town of Bruns 
Wiek-a town having a population of about 5,000—were 
commenced in the spring of the yoar 1863, and were com- 
pleted in 1864. The supply is taken from the river Oker 
which risesin the Hartz mountains and the water of which 
possesses the uesal qualities good and bad of a mountain 
stream. Thus during heavy ravine and after the melting of 
the snow this water carries with it saueh stony débris, sand and 
vegetable detritus, and theso matters it is, of course, noces- 
sary to remove be filtration, for which pu there has been 
coustructed a large filter exposing about $77,000 square feet 
«f surface. 

From the filter bed the water flows into a pue ad, 
whence it is raised by the pumping engines, of which we 
publish a two-page engraving in the parnber, 
engines Lifting it to abelght of 164 tt. 





Preent nm a 
above the normal level 


of the river. be sows from our engravings the pamp- 
ing consists of a pair of borizanal comdensing 
engines each working a double-acting pdizect, The 


two engines are coupled and they are fitted with « variable 
« pan . 
i river Okut 


the 
in diameter and 790. long, to the filter the 
filter bed the water is conducted Uhrough a main of the same 
diameter as that just mentioned and 229 ft, long, to» pump- 
well 21 ft. din. in diameter, situated by the side of the engine 
sijcining the busing, tho heap of Lf being ax wo avy sold 
aljoining ding, the height of litt being as we have ani 
166 f. above the : bevel of the river. The bij, 

Good lowel in 14 ISeoul just aed the bowost water 3 ft. 0) io. 


wired. The engines sre driven at » 
to do er 


avery late cut-off for such engines if economical working be 
ebout 


18, ie will sore that the en- 
masonry foundation at a distance 
i The stearn 


piston rod, which le 4 in. in diameter, is contineed throagh 
the back cylinder cover, and coupled direct to the rod of a 
doublo-aeting ip 16) im. in diasorter. The evlinders are 
steam Fecketton, and well cleaded, the supply of steam for 
the jackets being drawn direct from the boilers; and each 
cylinder is securely fixed to » bed-plate which extends the 
whole length of the engine and also carries the pump, Tho 
distance in cach engine from contre of crank shaft to contre 
of length of steam cylinder is 16 ft. Din, and that between 
the centers of the steam and pump cylinders 12 ft. Lin. The 

ofthe comnocting rods is @ ft. 8 in, and the diameter of 


Lo the tly-whoels 17 ft, dbie. The Aywheel shaft is 11 in. bn 


damnoter at the whoel seats and 62 in. at the bearings, the 
beogth of the latter being t1] in. 
Steam is comducted to the onglaes by the pipe, L, this 
pe cotmmunionting with the branches, K and. Ht, which 
the steam to the ends of the cyliaders, ‘The admission 
and exhaust valves are of the equilileium type, ome of the 
admission walves being in section by Fig. 6, while 
Fig. 7 representa the arrangement of cams and levers by 
whieh the valves are HMed. The cams for actuating the 
valves are carricd by a shaft, ft, which is driven from the 
ftywheet shaft by bevel gearing, ae shown in the plan. 
casne for lifting tho exlaust valeee are fixed on the cam 


e engravicg, ated also to the | gic 


The | levees. Tho bolis made 





shaft, but the cams for actuating the stoam valves are move~ 
able longitudinally, and their form is each that by so shifting 
them the point of cut-off can be varied at will. cams 


are mored by oe aid of the endless screws, V, the shafts, X, 
The exhaust valves, M, communicate “ fates N, with 
the eedenser, 0, this latter being of the injection type. The 


ing shaft, on which therv is also fixed the lovor, T, the upper 
on Jed by Hake to the sain croes- 
in. in diameter, with 


tve-poge eograring aud by the transverse section om page 
118 The 


6 having 

12.50 in. in diameter, while the delivery valves, d’ and ¢’, are 
— of an Te dimensions. , One of these valves io 
im tootion by Fig. 2on page 118, The suction pipes, /, < 
jag to the — are each 13} im. in damon, ond cach 
is Paral with an air vessel, 9, as chown in the longitedinal 
soction. 

‘The delivery valve boxes of each pump communicate with 
each other bys passage, om the top of hich is placed an air 
resvel If in. in diameter, by 6 ft. Sin. bigh, while from the 
r just mentioned, the water traverses a belt around 
the painp barrel to the delivery pipes lading to the main 
air vessel, common to the two p The arrangement of 
the delivery pipes aod passages is clearly shown on the beft- 
band half of the transverse section om page 118, The de- 
livery pipes connecting the pumps with the main air vessel 
are each in two portions, that portion mext the pump being 
12.59 in., and that noxt the air vessel L379 in. im diameter. 
The two portions are comnected by a staffing-box, which 


permits expansion and ¢ostraction to take place freely, and 
close to the stuffing-box ix a sluice ralve, 2S which the 


communication between the puinp and the ait reseel can be 
cut off. The mouth ofeach delivery pipe, alea within the 
main sir vessel, is fitted with « pair of dap valves, as shown 
in the tranerere tection, Fig 1, and the detail view, Fig. 3 

on page 
¢ moxin alr vessel, which is 4 ft. 11 in. in diameter at the 
bottom, nd 15 ft. Sin. bigh, is formed of wrought-iron plates 
aml like the smaller sir veveels, is fitted with a glass water 
eee to show the water level From the main air vessel 
r, 1S78in. in diameter to a 


by the pi 
these versieel pipe, which conducte it to the top of the water tower, 





‘The cost of the Brunswick water works, with the 
engines, as ee aes 
Cost of 73,740 of cast-iron pipes, in- 

r and testing .. =... 10,757.86 
Laying pipes... oe ee BO 
Pipes the water to the filter 

tet othe enlace including ietng and 8056 
or nite & 
Pe due toe ' o . $10.0 
500 pi ng an een mine po ten 9,211.8 
Stand pipe, &e., aa d'Eau ... 880.56 
Conprertinn of Stier — = 7 
of pump wel om aes 
FiauesepuiastpreCha ecg “SEs 
: pee "Beu 202.15 
Construction of engine and boiler-bouse, 
with tower... ows ws ov» 10,089.90 
- oe + = O40 
Coat of guperiatendanos, &o oo = 1B 
A eto reservoir ia to be for pose of 
maintaining a eu; of water in the event of f slave to the 
engines, be this pape con: nd ig Ine 








Gran Trosk Ramwat oF CawanamThe work of ex 
{oting = — creat Railwn: 7 y slong the wharves at 

lentreal is pro - tally adapted 
See th outanden ove felon abo itn zi 

Tue CrragRrs—Tho Trensurer of Victoria has written to 
the Governor ef that colany bringing under His Excellency ‘s 
notice the bigh opinion catertemmed by the Victorian Go- 
vornment of Captain Panter’s rerviees in bringing ot the 
Corborus, The freasurer suggests that as Captain Panter 
has been prosnoted in the coloulal navy the Govornor should 
recommont the Imperial Government to give a similar re- 
cognition of his 

—_— 


Cresartaxr arp Onto Usnan.—A rocont break on the 
Chesapeake and Ohio Canal along the “ five-tsibe level!” is at- 
tributed to the tions of musk-rats, This destructive 
poten within the Inet fom penne largely increased in mum- 
bem along the lines of the Chesapeake and other cansla, sed 
it is fonred that breaks may orcur at other peinta. On tho 
= ayy quile an insignificant ememy, the crawfish, is 
said to be giving 7 boner 4 y burrowing in the 

craw! are prom 
stopped up. vias sid 
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LOCOMOTIVE ECONOMY, 

Iv is not very many years since locomotive en- 
gives had to be reckoned amougst the most eoo- 
bomical power producers in use, The high-preeaure 
steam with which they have long been worked, 
their high piston speeds, and the generally good 

iona of their boilera and valve gear, gave 
them, at the time to which we refer, grent advan- 
tages over most of their competitors, and the con- 
uence was, that, as we have said, the locomotive 
in those days a high position amongat engines 
generally, At the present time, however, matters 
are greatly changed; high steam pressures and 
high piston speeda are no longer almoat peculiar to 
locomotive practice, while the development of eur- 
face’condensation and the compound system, have 
combined to assist in the production of engines 
capable of developing a horse power with a con- 
sumption of fucl amounting to lesa than two-thirds, 
probably, of that requi in the best locomotive 
ever built. Even portable engines—long regarded 
with something not very different from contempt 
by railway engineers—have, under the fostering 
care of the Royal Agricultural Society, improved of 
late years to an extent which renders them, in a 
number of instauces, more than a match for 
the locomotive aa far as economy of fuel is con- 
cerned; and only afew months ago (cide page 333 
of our tenth volume) we took occasion to point 
ont that, in some respecta, locomotive enginecrs 
might now advantageously adopt, with certain 
modifications, the practice of portable engine 
builders, Under these circumstances it appears to 
us worth while to consider the causes which have 
contributed to thia result, and to explain briefly 
some pointa connected with locomotive coonomy, 
which we have renson to belicve are not 20 gene- 
rally underatood as they deserve to be, 

‘e have, on former occasions, when writing on 
steam engine economy, always been careful to 
point out that the value of avy improvement 
applied toa steam engine is dependent in a most 
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important degree upon the ature of the work 
which that particular engine has to perform. We 
have shown that the greater the number of houra 
vr annum that an engine is in steam the greater 
is the expenditare which it is justifiable to incur to 
obtain a given percentage of reduction in the con- 
sumption of fuel, and rice cera? ; and we have ex- 
plained how an luprovement which, in one instance, 
might be adopted with considerable profit, would, 
if resorted to in another instance, actually cause a 
mon loss, Now there ix no class of engine 
to which these arguments apply with greater force 
than te a locomotive. The average number of hours 
pet annum daring which a locomative is actually 
rinning ia small, the average power developed when 
running is cousiderdbly below the maximum power 
which the engine is capable of developing, and 
hence the total number of foot-poands of work de- 
veloped per annum and the total oust of fuel per 
annum are both very small in proportion to the 


coat of the machine. How t this anneal cost 
of fuel per locomotive really ix, —— known 
to but few beyond those epecially concerned in 


railway management, and we therefore subjoin a 
Table containing some data on this point, which 
we believe will be intereating. The figures given 
in this Table, we may remark, have been calculated 
from the retarna of ten of our principal railway 
companies for the last aix months of the past year, 
the “average coat of fuel per engine per half year” 
being obtained aimply by Sividiag, in each case, the 
total cost of coke and coal for the half year by the 
omaber of engines possessed by the company. 


Average number Average cout 
Name of calles rum per of fuel per en- 
af Railway. engine during gine per half 
year. year, 
fe 4 
London and North- 

Western a = 8140 oor a 19 4 
Cireat Western. 8,583 - 88 7 6 
North-Eastern .. 9,041 a8 ll 8 
Midland... .. 10760 7? 0 60 
Great Northera 9,795 oi 4 
Great Eastern O79F 3 82 8 
South. Eastern $30 los 0 lO 
Lendon, Brighton, 

and South Coast 9,001 198 4 «(A 
Lendos and South- 

Western we §=12,003 lll 19 68 
Tendon, Chatham, 

and Dewer =... 10,821 S) 
Means of above for 

half yoar ee | & 8 10 
Means per eegine 

prangum  .. 194i 78 178 


Tn round numbers we may call the average cost 
of fuel per engine per annum 190/,, and if we take 
the mean groze cost of an engine as 2400/., we see that 
the cost of fuel really amounta to an annual char; 
of but 7} per cent, on the cost of the machine. In 
other words, if it were possible, by doubling the 
cost of construction, to render a locomotive capable 
of doing its work without any fuel whatever, the 
eaving would, on the average, only pny interest at 
the mte of 7} per cent. on the extra outlay, even if 
we au ¢ this outlay involved no increase in 
the wance to be le for depreciation, In 
the case of the London and North-Western Rail- 
way, moreover, the interest on the additional out- 
lny, under the circumstances above supposed, 
would amount to but 4 per cent., a very unremn- 
nerative result. In the above instances we have 
supposed, as we bave said, that an extra outlay on 
the engine involved no extra charges for deprecia- 
tion; buat in reality this, of course, would not be 
the case, There are, probably, extremely fow 
improvements which are capable of being ap- 
plied to a locomotive for the purpowe of 
taining greater economy of fuel, whieh will 
not render necemary an additional allowance for 
depreciation fully proportional to the increase the 
canse in the cost of the engine, and if we take this 
charge for depreciation as 10 per cent, and the 
interest on extra capital invested aa § per cent., we 
shall havea total annual charge of 15 = cent. on the 
cost of any such fmprovement as we have ew , 
which must be cleared off before the use of the im- 
provement results in a profit. Let ua, for instance, 
sup a locomotive to be fitted with some fuel- 
saving arrangements involving an additional coat 
of 200/.; then these arrangements would have to 
save por annum @ sufficient amount of fuel to pay 
an auoual charge of 2, (207. for viation and 
10, for interest), before the use of theae additional 
appliances was attended with any protit to the rail- 
way T= which the locomotive belonged. 
But S0/. is about one-sixth of the average total 
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annual expenditure for fuel, and therefore, fuel- 
saving arrangements, such ad we have just supposed 
to be applied, would have to effect a reduction in 
the consumption of fucl of at least 165 per cent. in 
order to avoid thelr use being attended with an 
absolute loss, In the case of the London and 
North-Western Railway, where the average cost of 
fuel per engine per annum ia less than ](M., the 
30/, above mentioned would represent the coat of 
rather more than 30 per cent. of the annual con- 
sumption of fuel, and the fuel-saving appliances 
costing 200/, would, therefore, have to reduce the 
consumption more than $0 per cent. before they 
became profitable, 

Assuming that the above mentioned allowance for 
depreciation is fairly correct, and making a slight 
additional allowance for incidental expenses mostly 
attendant upon the employment of additional parts 
on an engine, we may consider broadly that any 
fuel-saving applinnces added to & locomotive must, 
to avoid their use being attended with loss, effect on 
the average areduction of fuel amounting to ] per 
cent, foreach LW. of their original coat, Now, with 
thia fact before ua it ia caay to understand why 
simplicity has alwayu been regarded as a cardinal 
virtue in a locomotive, and why so few * refine- 
mente” have ever been fonnd profitable when ap- 
plied to it, Notwithstanding this, however, there 
are & few fucl-saving appliances which, although 
involving eome additional cost, might certainly 
be very generally employed with advantage. 
The most — of these are steam jackets 
for the cylinders, and a simple arrangement of 
feed-water heater, With the increased pressures 
of steam now in wae steam jackets are more than 
ever a necessity for economical expansive working, 
and we have on a former occasion (ride page 333 of 
our tenth volume) pointed ont how they may be 
very readily applied to locomotives. Feed-water 
heaters are, we are glad to any, coming into use on 
several linea, and we hope to sce their employment 
extended. 

So far, in speaking of locomotive economy we 
have considered an engine merely a3 a power-pro- 
ducing machine ; but in reality a locomotive is far 
more than this, Besides being a steam engine 
proper it is a carriage oo which the engine and the 
stores of fuel and water for working that engine can 
be transported from place to place, and this carriage 
ee of the machine exercises & most important 
niluence upon the question of maintenance. 
Speaking in general terms, the average total expen- 
diture per locomotive per annum on our main lines 
of railway may be taken aa about 66(u., this sum 








being divided out about as follows : 
per cent. 
Fel silver ricnine ipemy | 
or Tuning expenses 
Repairs and renewals oe le BS 
General charges... 5 
100 


Now if we still assume the average value of a 
locomotive to be 2400/,, we shall see that the mere 
annual charge for interest on this sum taken at 5 
per cent, will amount to one-third of the whole 
annual expense of working and maintenance, or, 
in other words, that it will be nearl unl to 
the whole cost of repaira and renew now 
by any modification or improvement in construc. 
tion, we suppoge it possible, without increasin, 
the cost, to make one engine do the work _ . 
it at present requires two to ‘ori, re 
would at once be effected a fh ge merely 
to the reduction of interest charge, equal to that 
which would be obtained by reducing the con- 
sumption of fuel to two-thirds of its present 
amount, while there would be the further ad- 
vantage that the saving resulting from any given 
improvement in the economical production and use 
of the steam would be p’ i ly increased. 
It ia here that we have the key to the true method 
of securing locomotive economy and an explana- 
tion of the fact that the moat auceesaful locomotive 
superintendents have been those who have paid the 
— attention to the production of a thoroughly 

urable engine at a moderate cost, It is thus that 
locomotive engineers have of late years thrown 
themselves open to the charge of paying more 
attention to what may be termed locomotive manu- 
factare than to the development of the engine as an 
economical steam user; but a careful consideration 
of the facta of the case showa that in doing this they 
have been ——- the best interesta of those for 
whom they act. @ greatest aids to locomotive 
economy are, in fact, auch improvements in con- 
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struction as enable the engines to be worked for 
long periods without entering the ahope for repairs, 
and such arrangements as enable the engines to run 
a large anvaal mileage, without, however, inter- 
fering with the proper intervals for at and 
general overhauling. In fact, so long aa the latter 
points are attended to, the harder locomotives are 
worked the better will be the economical reaulta. 
It ia impossible, within the scope of the present 
notice, to do more than direct attention to the 
neral principles we have endeavoured to explain, 
ut we tira in future articlea to apeak of some 
of the leading pointe af detail upon which locomotive 
economy in a great measure depends. 


TECHNICAL DICTIONARIES. 

Tue “internstional” tendencies of the present 
day have not been without influence on the litera- 
tare of the period, and secordingly we flnd that 
within the last few yearn several worka have been 

at forward which may be classed under the general 

ing indicated by the title of this article. Pend- 
ing the adoption of the universal language, which is 
we devoutly hy vory far off, certain individuals 
more or less qualified (generally leas} have set them- 
selves to compile rocabularies giving the equivalents 
of technical terma in various languages, Wedo not 
—— to enter upon a regular review of any of these 
works, but intend simply to make a few euggeations 
for the benefit of authors who think they bave o 
eall to enter on the preparation of « ‘Technical 
Dictionary. 

‘The first and most important requisite of auch 
a book is that it aball present o faithful list of 
the words in use at the time of publication, and 
not be over-burdened with obsolete and errone- 
ous torme belonging tom past generation, It is 
for thia reason that all dictionaries which seck to 
recommend themselves as containing so many thou- 
sand ** additional words” should be regarded with 
suspicion, It is quite truce that obsolete words abould 
—— in what we may call the “ first place,” for 
the benefit of those who may be reading old 
books, For instance, in a good English-German. 
French dictionary, we should t to find the 
word “ fira-engine,” as denoting the machine now 
called a “stenm-engine,” of course with a note to 
prevent the unwary use of the word by a foreigner 
writing English. Even so late na 1795 a tract was 
published under the title of “ Introduction to the 
art of making machines cu/gerly called steam-on- 
gines,” thus showing that the word “ ateam-en- 
gine” had by no means gained for itself admission 





into all circles at the end of the lasteentury, It is, | technical 


indeed, probable that “steam engine” and “ fire- 
engine” were ased indifferently to denote the same 
thing for many yenrs after that date. We should 
nol, however, *to find in the French part of 
our imaginary dictionary the word “ fire-engine” 
qiven as an equivalent for mmchine-c- i. More. 
over the author should he careful to point out, if he 
can, the subtle distinctions between such words as 
rood steamer,” ** steam carriage,” ‘road locomo- 
It ia here worth 


ing it applied to locomotives by country persle 


“mechanic,” ‘‘mechanician,” *‘* mechanist,” and 
“ machinist.” The first of these words has in Lon- 
don a local signification, by which it is made to in- 
clude almost every one whose trade is mechanical, 
bat we fancy that a bricklayer in the North of 
England would be rather surprised at being called 
a‘ mechanic,” Again “machinist” has, since the 
introduction of the sewing machine, obtained an 
entirely new meaning. It has aleo a special aigni- 
fication behind the scones of a theatre. Similar 
varying ehadea of meaning also exist in Fronch and 
German, For instance, one of the meanings of m¢- 
canicien is * engine-driver,” and we occasionally see 
in newspaper accounts of French railway accidents 
that “the mechancian escaped unhurt.” We may 
perbapa one day meet with a literal translation of 
chongfewr, the French designation of the driver's 
mate, the “stoker” or “fireman,” After all it 
would not be so very foreign to the language, as the 
word still lingers here in that mysterious func- 
tionary af the Court of Chancery, whom it was once 
our privilege to behold in the flesh, we allude to 
“ Mr. Deputy Chaff-wax,” whoee duty it i to heat 
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—thanfer—the wax for impressing documents with 
the Great Seal. However pedantic aach an aasertion 
may appear to the + practical man,” we shall never 
have a technical dictionary worthy of the name un. 
lega the compiler brings to his task newrtale amount 
of etym cal and philological skill, He must be 

to notice the peculiar circumstances which 
influenced the technical terms in new branches of 
industry, Take an example. It is interesting to 
note that railways on their first introduction were 
intended to be « sort of modified “ King's high- 
way.” All the old railway Acts contain clauaca 
providing for the running of private trains. The 
term “railroad” (now discarded here but still 
in general use in the United States) shows this, to 
a cortain extent, and the way be carried 
still further by the terms “ driver,” ‘+ guard,” 
**conches” (as the carriages are still called by th 
railway emp! ore) and “wagons.” Even so late as 
1939 we find the author of a book ov “ Roads and 
Railroads, Vehicles and Modes of Travelling” sny- 
ing—* There is a class of stage conches (if the term 
be properly applied to them) which have come 
much into use within a few yeara; we mean those 
employed on the various railroads. ‘Chese vohiclea 
have never to make any of those sudden turns 
which are required on cominon roada ... , some 
are shaped like private carriages.” 

As in general literatare so in technical literature, 
it is entirely beyond the power of any dictionary 
pa my Hs uae or disuse of any particular 
phrase or word, The Dictionary of the French 
Academy is sufficient proof of this. It may also be 
mid that a new word is never introduced by o 


dictionary, but when the necessity for it becomes | P! 


very prossing it springa up mysteriously, and if it 
Mel a to auit The mule taste is straightway 
alo; into the language. ‘ Tele: ” is a came in 
point; but “ Bessemerise,” founded onthe German 
* Beasemern,” which signifies the carrying out of 
the Besemer proceas, has scarcely survived ita birth. 
The word “ re-ralling” in the senge of replacing o 
railway carriage on the rail after an accident is vastl 
convenient, bat has not a behterenf 
Again, we are not yet permitted to say, without a 
charge of using an Americanism, that two trains 
“eollided.” American writers are not troubled 
with the consorvative scruplea which hamper ua 
with to the invention of new terms, and no 
Gernan ia ever at fault, in consequence of the 
marvellous facility with which compound words may 
be formed in that language. But as wo have ssid 
before, it is not the province of the compiler of a 
ni age’ § to invent new words, a maxim 
which some would do well to bear in mind, In 
many works of this kind the authors — to have 
thought that their task was ended when —— 
ransacked previous authors, good, bad, and indif. 
ferent, and simply arranged in order the words no 
obtained, No note is m of the gradual change 
which all language iu continaally undergoing, and 
the most ridiculous blunders are propagated. They 
never seem to think that it is neccesary to read 
modern authors of established reputation for the 
_ of recording new worda or old words 
in a new sense. At the present day, when periodical 
literature occupies so prominent o gyro it is 
obvious that this search must be made principally 
in the technical and scientific journals. any one 
would only take the trouble ta read over a ated 
article in a mpeg felcrmee or German periodical 
(be will have no diffienlty whatever in finding one), 
aod, with the English original before him, note the 
rendering of all the technicalities, we can promise 
bim that they will be very different indeed to any- 
thing which be will find in the very latest and best 
technical dictionary, We venture, also, to call the 
attention of intending lexicographera to another 
profitable mine which has never been worked aa it 
ought tobe, We allude to illustrated trade cir- 
culars and prico lista, such as Barras and Blackett's 
“Sheffield Standard List,” or Appleby’s * Hlus- 
trated Handbook of Machinery.” a comparison 
of these with foreign lista of a similar kind an 
immense number of worda might be obtained 
which have never found their way into any technical 
dicta We will venture to say that the ad- 
rortiscment columns of this very number contain 
at least fifty terms which an unfortunate translator 
might seek for in vain in bis favourite lexicon ; or, 
if be did find them, the majority of the renderings 
would be sure to helong to the last generation, or 
perhaps to no generation at all. 
In the abeence of any reliable technological dic- 
tionary the only resource left for a trauslator, when 
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the context does not clearly indicate the meaning, 
is to read up tho subject in a work written In the lan- 
guage from which he is tranalating. In this way one 
may generally succeed with patience, in extracting 
ver moming even of the oe Gennan author, 
and that is saying a good Ye say generall 
because there are some casea in which fgets 
equivalent exists, aa, for instance, in metallurgical 
and other processes which are cither quite new or 
are confined strictly to a particular locality, These 
are real difficulties out of which all existing dic- 
tlonaries are unable to help aa, 

We have refrained from mentioning any dic- 
tionaries by name, but ahould our pecan. meet the 
eye of any industrioua compiler, we take the liberty 
o!  eapanetin that he should discard at least three- 
fourtha of the matter which be has accumulated 
from other authors. A careful revision of the re- 
maining fourth, according to the principles we have 
laid down, will i a further re- 
duction of quantity, to the improvement of the 
quality of his work. It should always be borne in 
tind that a hundred words picked up in the work- 
~— or from writers of authority are worth athou- 
sand which simply embody the accumulated errora 
of dozens of ignorant compilers, 


EDUCATION AT COOPERS HILL. 

Briur.y stated, the edncation which it ia pro- 

to give to stadenta at the Indian Engineerin, 
Sollege at Coopers Hill will combine the theoretical 
and practical training required for the manufacture 
of into civil en, rs; at least, this is the 
theory of the pro} plan, as sketched out in the 
of the college prospectus, ‘The manner in 
which it is to be carried into practice has been 
sketched out by the gallant Principal of the college 
in his speech of the 5th of August at the open- 
ing ceremony, which we deseribed a few wookas 
back, Aa the very object for which the college has 
been eatabliahed ia to afford a better education than 
can at present be obtained elaewhere in this country, 
a hig standard of qualification haa been laid down, 
which, it is hoped, may bo realised in practica. 
Tn such a college sa Coopers Hill is intended to 
be, it ix by no meana easy to draw the line between 
the subjecta which should be parnued, and those 
which may be neglected. It is obvious, however, 
that time would not permit, neither would it be 
desirable, even if , to cram too many sub- 
jects into the heads of the students, lest the reault 
should be that they obtained a smattering of many, 
and real proficiency in but a few, if any, Draw- 
ing, surveying, mathematica, mechanica, and the 
prodetes of construction are weful of course ; 

ut fur the accomplished engineer education clear! 
must not stop there, A man who has to deal with 
materials of all kinds onght not to be satiafied to 
remain in ignorance of the eaaential properties of 
bodies, and this necemarily involves some acquaint~ 
ance with the general lawa of chemical philosophy, 
and their application to various forma of matter. 
The game thing holds good equally with reapect to 
beat and olectricity, magnetism, mineralogy, and 
logy. The experimental and natural sciences 
ave an especial and tica] value to the engineer 
in India, because he to deal much with the con- 
version of raw materia), and there is not the same 
subdivision of labour there that exista in England, 
In India, where the organisation of trado is atill in 
a primitive condition, and work is carried on ata 
distance from manufacturing centres, an engineer 
not only has often to run alone almost an soon a8 
he arrives there, bat haa generally to go straight 
te Mother Nature for hia materials, to dig aud burn 
his own lime, to make his own bricks, and often to 
fell his own timber, A knowledge of the chemical 
principles involved in the composition of mortars 
and cements is in euch cases simply intalunble, 
as is also a knowledge of the principles which guide 
him to the place where suitable stones aro to be 
found—in other words, geology and mineralogy. 
Very properly, great importance is attached to an 
acquaintance with the Indian language; for how 
can an engineer exercise efficient control and —_ 
viston if he be unable to make himself intelligible to 
his workpeople, or to understand what they say? 
With a knowledge of the language of the people of 
India will also be instilled, to a certain extent, an 
appreciation of their customs and habits. “It has 
been well anid," remarked Colonel Chesney, in bia 
opening address, “ that thoay who know the people 
of Indin best esteem oy — and the nlp! at 
position anquestionably holds good—those persona 
will atwoye be found most pronoanced in their con- 
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tempt for ‘ the natives,’ and moet ready to declare 
that Indian researches are flat and unprolitable, who 
know nothing whaterer about them. . 
mole Sueeman uel i bomen ag 
pursued at , and, in # general sense, 
me appears to include about all that need 
especially taught there. But precisely the same 
subjects form part of the curriculum at existing 
laces where engineering is taught, and which, as 
fs been #0 oe adirmed, hare failed to pro- 
duce qualified men in sufficient numbera for tho 
Indian service, ‘The true test, then, will be the 
ality of the education given—not the —— 
it cannot be denied that equal facilities ¢: elae- 
where as here for imparting this knowledge, Are 
we to assume, then, that they are not properly mado 
use of? We think not. It has, however, been the 
misfortune of the Indian Government that they 
have not offered terma sufficiently attractive to 
secure the best ee — ered have now 
been improved, ce Wo may expect 
that Sek om of men will come farted far 
miminsion to the colle; 
a rule, sought admission to the Indian Public 
Works D 


B gree 
excellence will always be turned out by skilfal 
workmen ; and it will, therefore, be as much the 
fault of the fessore os of the students if 
Coopers Hill College does not fulfil the expectations 
that bare been justly encouraged of it, We have 
yot to consider the practical part of the engineer's 
training here, and it is in that branch that the 
greatest difficulties will be found to present them- 
selves. With respect to yt oe unusual facili- 
ties exist in the grounds sttac to the college, 
and in the surrounding country for otucation in 
that branch of an engineer's duties in which, judg- 
ing from the resulta of past competitive examina- 
tions the existing colleges are plainly deficient, To 
anticipate any failure to impart the requisite know- 
ledge of surveying here, would be at once to confens 
our want of confidence in the merits of the pro- 
fesror of surveying, and this is the last thing we 
should feel justified in doing, It is, however, in 
that part of the practical training which, from its 
very nature, cannot take place in the ‘hbour- 
hood of the college itaclf, that most difiicnitics are 
to be apprebended ; but theso, it is to he hoped, 
will not Ye insurmountable, Colonel Cheaney 
admits the importance of this when he observes 
that, ‘in Indis, the engineer will very likely spend 
a great part of hie time in ont-of-the-way places, 
dependent on his own resources,” In auch a case, 
how is a man to act with ability if ho han not first 
learned to do #o from fp experience gained 
eleowhero, and India is certainly not the place to 
begin to acquire that experience. With nothing to 
fall back upon besides his own resources, an engi- 
neer would be lost in the event of any unforeseen 
emergency arising in the course of actual construc- 
tion if he had aothing beyond theory and book- 
Warning to guide him. How many difficulties 
arise, for instance, in the construction of hydranlic 
works, which practice alone can teach him to over- 
come? In the construction of irrigation works, the 
7 experience of engineers in India has plenti- 
ally provided a proof of the necessity for such 
nctical training. This, then, though outside the 
nds of the immediate college course, has to be 
a for by the college authorities, and it will 
only by establishing a thorough understanding 
with engingers in extensive practice in this country, 
that the dificalty can be surmounted, 





FRENCH STRAM NAVIGATION. 
Tue French General Transatlantic Steam Navi- 
tion Company, in common with all other French 

joint stock enterprises, was terribly tried by the 
war which weighed so ernelly upon France between 
July, 1870, amd March, 1571. The lamentable 
Communist insurrection will also exercise, of course, 
an adverse influence upon the current year snocounta, 
The first half of 1870 was at with toleralily 
remunerative resulta to the oompany, bat ita ander. 
taking soon experienced the effecta of the severe 
shock given to every branch of French industry and 
enterprise by the Prussian war. The inveatment of 
Paris which took place early in September and the 
invasion of the eastern and northern departments 
of France paralysed the exports of manufactured 
goods which supported the company’s outward 
voyages, and also greatly reduced the importation 
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of exotic producta which formed the mainstay of 
ita return passages, 
to France waa also almost totally « 
order to eoonomise the resources of the treasury, 
and toenable them to be devoted to the —— of 
the war, the delegation of finance established at 
Tours towards the close of September called upon 
the representatives of the oo to consent to a 
th 


The movement of p mw 


reduction in its postal serviocs, consequence af 


this reduction, which was agreed to by the council of 
administration, only one monthly voyage wasas from 
October made upon the Antilles ine, and as from 
December upon the New York line. At the same 
time, the steamers of the company én 
the Havre and New York line were requi 
oar; 


upon 
to bring 
of arma ani munitions of war from the 
United States; seven of these cargoes were brought 


over in the Inst quarter of 1870, and four in the first 
few montha of 1871. In cousequence of this special 


business on Government acouunt, the measures of 


severe economy applied to every detail of the man- 
agement, and the employment on the Antilles linea 
tively amal) size and limited coal | high. 


ships of cow, 
ion, the eMecta of the trials and dithculties 


to which the undertaking was exposed in the last 


autumn and winter were considerably attenuated, 
The receipts obtained from 47 voy 


saccomplished 
in 1870—namely, 26 on the New York, 12 on the 
Mexican, and 9 on the Colon lines—amounted to 
405 ,642/,; and taking acoount of the fact that three 
leas voyages were made laat year upon the Colon 
with 1869, we find that the total 
8767/7. ‘The working expenses, exclusive of the 
were considerably reduced last 


gether at 49,317/, The largest proportion of this 


economy was obtained ander the head of coal, in 
consequence of the more constant a 


lication to 
the great lines of two steamera with uoproved 
engines. Thus the whole expenditure for coal and 
oil amounted last year to only 202,226/., as com- 
pared with 256,021/. in 1869, showing the large 
saving of 35,7964 
One of the steamers of the company was lost last 
year, This vessel, which was of 200 bore er 
and named the Darien, waa charged with the inter- 
colonial service from St, ‘Thomas to Colon; she 
struck in October upon the southern coast of 
Cuba, and notwithstanding the efforts of the captain 
The passengers 
ty; 
y's in- 
surance fund still amounted to 117,694. ‘The com- 
SS lant year 17,500 soldicra on account of 
the French Government from point to point on the 
French coast ; it also brought to France from 
Germany in the course of the spring 17,000 French 
prisoners of war. In this Inst service ten voyages 
were made from Hamburg. The suma payable H 
the French Government for this military travlic wil 
figure in the company's accounts for 1571. As re- 
= the reeeipta and expemiiture for 1570, it may 
repeated that the actual receipta from the general 
eervice amounted to 405,(42/, ‘To this amount may 
be added the fixed aubvention of the Govervment 
for the year, amounting to345,754/. The directors 
also rely on receiving an eventual supplementary 
aubvention of 80,000/., which will increase the whole 
revenue of the year to $$4,594/, The working ex- 
penses of the = were 612,516/., leaving a protit of 
$21,860/., which is, however, obviously dependent 
upon the receipt in full of the eubventions of the 
State. After deducting from tho profit of 221,890/,, 
the interest accruing on obligations and the amounts 
abeorbed by sinking funda created to make good 
the capital absorbed in the company’s flect, the 
transformation account, &e., the final balance of 
profit remaining did not exceed 32,000. The 
supplementary subvention of 80,000, will not be 
ranted to the ——— until, in accordance with a 
w voled in 1868, a detailed cxamination is made 
of the uccounta by a commission appointed by the 
Government with that object, and whos duty will 
be to ageertain that the company did not realise o 
— of & per cent, upon its share capital last year. 
ere cannot, unfortunately for the proprietors, be 
any doubts upon this head; but in consequence of 
the other pressing matters to which the Freneh 
authorities have had to devote their attention, it ia 
only recently that measures have been adopted for 
the nomination of the commizeion. When the com- 
mission has concluded its examination of Inst year's 
accounts, and when the Government has paid ita 
supplementary enbvention then, and not until then, 




























the company 
duced to 85,6371. if the reserves now made annually 
are continued at the same rate, A 5) 


amount of the outlay incurred om board 









will there be any dividend for the shareholders in 


ct to the past year; and even when the 


dividend is at Inst forthcoming it will be only 2 per 
cent. 


‘The company ia reducing the cost of its fleet by 
the constant operation of a sinking fund, reserves, 
&e. At the close of 1849, the outlay in respect to 
the feet was estimated at2,19+4,309/.; andat the close 
of 1870, the total had bean reduced to 2,158,370! 
Allowing for the reserve accumulated it was even 
computed that the cost of the fleet did not exceed 
1,717,637/. at the end of last year; and in the 
fifteen years during which the postal conceasions of 
have still to ran this sum will be re- 


pecial transfor- 
mation account opened in 1868, and comprising the 


eoet of eurface condensers and sundry changes 
carried out in the Washington, the Lafayette, and 


the Martinique, was only increased in 1670 by the 
the 
Guadeloupe in connexion with the substitution of 


out on board the Caravelle was not added last . 
having been redeemed to the extent of one. out 
of the current working expenses of 1870, while the 
remaining half will made good in a similar 
manuer during 187]. The balance at the debit of 
the transformation account in to be redeemed at the 
rate of 1) per cent, perannum, One of three new 


steamers ordered for the company's Pacific line has 


been delivered, and haa made a trial trip to Mexieo ; 
this voyage, both in respect to the epoed attained 
and the combustible consumed, waa considered a 
highly successful one, The accond of the three new 
steamers is expected to be handed over to the com- 
ered this month (Anguat), and the third will pro- 

ably follow in October; the steamers have not, 
however, been launched within the preseribed 
periods, and the company has made sone . 
sentations on the subject to the contractors. The 
sum to be paid for the three steamers is 268,000/. in 
round figures, and of this amount 187,709/, had 
been handed over at the close of 1870. The result 
of the past year's operations can scarcely be re- 
garded an sativfac’ to the proprietor, but allow- 
ance must be made for the grave difficultics of the 
moment and better things are now hoped for and 
relied on, both from the changes determined on in 
the company’s ficet and the ual revival of French 
commence. 





NOTES FROM PARIS. 
Panes, Atggaet 21, 1871. 
Ataace axp Lowmwarn. 

Tim annexation of Alsace and Lorraine has imported into 
the indestrial situation of France and of Germany a con- 
siderable perplexity, which just now occupies the attention 
of beth countries, (hat of 89 blast furnaces producing 
281,000 tons of iron, which Alsace and Lorraine worked ac- 
cording to the statistics of 1867, 25 blast furnaces produ- 
elng 205,000 tons are left to Frances and out of 28,500 acres 
of land producing 641,000 tons of ore 22,500 acres become 

and represent a prodaction of 600,000 tons, We 
may add that the treaty of peace leaves to France 14 bran 
works, whose prodection amounts to 127,000 tons anil 
55,000 acres of coal lands, yielding 180,000 tons ef coal 
aneually. 

France possessed 6,800,000 cotton spindles, representing 
per annum 80 millions of kilogrammes of thread. In these 
Ggures Alsace bad 1,600,000 spindles France had 80,000 
looms, producing about 55,000,000 of kilogrammes of cotton 
fobrica; the treaty leaves in Aleace 35,000 looms, and 22 
millions of kilogrammes cf fabrics, or more than a third of 
the total amount, Now, after the Ist of September next, ac- 
cording to the treaty of peace, the annexed territories would 
be eahjected to the daties end taxes of Germany, that i to 
say, they will be struck with imports equivalent to pro- 
hibition. Importation from Switzerland, Belgium, and Eng. 
land would have to Gil the enormens voi! made in the con- 
sumption of iron and of fabrics, On theother hand this result 
would cause to the German prodacers considerable disad- 
vantage, because it reproseots a conalderable portion of the 
tots) prodaction. This eabject forms mattar for negotia~ 
Linn, aimee the two countries would have alike to suffer from 
the immediate application of the provisions of the treaty. 
[¢ appears oa if thero mast be established a transition 
atate, granting eutlielent delay im order that the material 
interests of the countries should not suffer, 


Revam or Woks, 

The repair of dawagen caused by the lmsarrection adt- 
vances all over Paris; tho viaduct of Auteuil is in progress, 
the restoration of gates, posterna, &c,, is being completed, 
the breaches In the fortifications are mended. Work te 
going on rapidly at the Valace of Industry, the Exchange, 
the Richeliew Pavillon of the Tuileries is being supported, 
as well as tha facade of the Thedtre Lyrique. Those parte 
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of thr spiral band of the Vendéme CGufumn which worn 
broke in the fall, have been repreduced en the sane pat 
terms os the old cers The enty treetf will be re-erected 
OG & ew seetem; in place of being in stone it will Se lu 
cast irom, by which there will be secored greater lichtiness, 
econoioy, ant rapidity of comstruction. 








Mixnsar Stam Honsra. 

We hava Litely seon in a wie io the Pascle-Caluis a 
new type of holst of gvent slonplicity, and the worke 
which gives every salisfaction, Is ia used to lift 6.5 
yards of coal, which it has to discharge at tho saath ef 
the sides Thess pnines, compelled in ther developerct 
to excavate large quantities of rock, produce, besides coal, 
a considerable suecunt of stove débris which bas to be 
deposited in the wieinity of the shaft, The spoil banke 
thus found ineresse very rapidly, acd require the appro- 
Priation of grounit often very valuable, Lt ia a geont ob- 
ject then mot to inerease the surface works too muoh, and 
to give fo Uiewe tanks Her greatest possible height; and to 
eflect this the spell la being Lifted about 17 ft. nheve the 
tep of the shaft. The lifts are compo-ed of # small cage 
directed by two vertleal guides, and intended to receive the 
coal or other neterial The eae is seapended by a chein 
which is telen rewnd two pallevs suitably arrumged, anil ts 
attached et the end te a fised peint. The chaia puaees 
over a pulley seonnted ou the piston rod of a vertical steam 
exlinder, The stroke of the piston is 81, 24 in, with full 
atmission of steam darlag the whole stroke. As eam 











ib of qverse cheap, the arrangement of the apparatus! 


reoders Mis employment advantageous for the partheular 
case in which it ix seal This hoist is nemed after M. 
Chreties, the inventes of a systens of cranes largely ent- 
ployed. 

Strau Pree Ex: 

MM, Thirties, maker of pumps in Parle, scane thie alneo 
Inteodueed no evstem of veriical steam boiler specially 
adapted for the rapid production of steam, nnd this be ta 
now using In the constraction of steam fire engiues. It 
Pevtenta stor nermbdence to dhe Pighd boiler, and iby 
Merry weather engine. 
and to the reed of the Grcbox are eecured hanglig tubes of 
aU form. These tubes are arranged in a circle, the plane 
ef each ( being oblique to the radius of the circle, 
When the tutes become heated an ascending carrent etab- 
lishes iteelf in ihe lottest branch, the water desceediag je 
the other, and a capéd eleculation in effected, which draws 
allthe water in the boiler thretych the tubes, and whilel: 
enthrely prevents incrwstation. This arrangement is sone- 
what similar to that of the Field twiter, but the laventor 
thinks that the form of tube he empjovs bs more desirable 
than that of the atraight dewble tbe, becauae ik presents 
no part likely to retale bubbles of steam, ceric bara ander 
the action of the flame” 

Sewace Pirnieicartes. 

M. Le Chatedlier, engineor-in-chicf of mines, has just 
published a memeramiuss on the putifiration of sewage 
water by sulphete of alumina, with its special applicution to 
the city of Paris, The aathoe rocala the fact that la 1865 
he suggested to the municipal administration the n-c of this 
reuctive age for the purglicatioa of swage water, aad that 
alter laboratory experiments trials on a lange sesle were amade 
in (868, oear the oelfall of the grand colleetii¢ sewer, and 
afterwarils contioved on nm still larger scale in L869 and 
1870 om the otlertaoh of the Seing, “The comclusion which 
the lateratery trials bad pointed ont had been verified so 
far as the clari€cation and disinfection of sewage water waa 
eoncensed. “The water o puritied can be kept several days 
without any decemnposition, the iepatite dry easily aod 
withowt any apprecalide edoar. 

BEL Le Chatelier desires te wee his process applied on a 
grand scale te the masa of sewage watersef Pasian Dut 
the author appears te rygart too Lightly the saccms of 
Hiewet ivtigution, teied ot the same the as bls chemical 
process, Dy the former al) the fertilising matters ef the 
eewegy wWatere cam be utilised without any mnpiles 
sunitury inconvenienes, whilst the chemical action anly 
draws feos tho sewage a part of dhe lnparities it holds im 
selution, and produces, not withoot cuasiderable expeise, 
material poorda a fertiticer, and of a preetical value su amall 
thut it isvery difficult to petrid of it, We de aot losist apon 
the point further because thls comparioon between chemival 
purldeation and direct application can be bret jJadged of Ln 
Fegiend by the practical results peeduced br them. 
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Ressias Fourrrrcattoxx—The Ruscien fortifentions at 
the railway etetions of Radsisillow and Wolorssk are being 
rapidly peoeweded with. The former is the lart etation 
towards the frontier of the Breet. Derdzcmw-Radeioiliower 
Railway. Hoth etatives are of the utmost etrategienl ins. 
pertaoo, and hare an uninterrupted emmuniention with 
the (inticlas nest of rallwass, Jn the neighbourhood of 
Radziwillow Inoperial engineers bave beem engaged for 
weeks in earveying ond levelling, amd afler their plans a 
citadel with detatehed forte will be cevetoed in the neighbour- 
hood of the station for ite further pretection. The fortifica 
tinns are to be completed withis three years. A similar 
enuree has been adopted at Woleeyek. Other fortifientions 
are alrenily newrly completed, notably im the extension al 
the works st Lithuanian Brest and Kiew, aud their strength+ 
ening by delached forta—Arwy aad Nery Gasette, 





* (An Ulustration showing the tuber used by 3. Thirien 
appeared om page 244 of our ninth rolusme.—Ep. BP.) 


it is a vertical cylindrical boiler, ° 








RANDOM NOTES FROM NORTHERN INDIA, 
N.W. Peovinces, July, 1671, 


At thit esaon whea the anuosl migration takes place 
ta the hill statlons ant the discomferts of the present 
primitive mode of travelling are brenght fully lime to all 


(but particularly ta the weary iavalids) who evek thu evol | lay 
and ievigorating oir of the Hisoslaya ranges, we auee, ho 


inete hear the question of Light munntain railways revived, 
ani we learn that surrers are actually bei made fora 
pinicer lie to the new snilitary sapitarcum, Raneekote, up 
te Kosi valley, 

I will no doubt le tome tine before such railways are 
cousty daken in hand, but snch ts the growing im- 
lance of the bill ¢tation to India (health and lite 
giving retrests 21 they are) that ssoner or later the noces- 
sity foe rapid and easy eoummunication between tre aani- 
jarigms ond the plains mest force itself ou the attention of 
the authoritivg ant the public. When the exgincers come 
to lay out these lince they may with advantage etedy nome 
of the present mountain roads in this country, many of 
which were planned with great chill, and any although on 
a sinall scale, works of go mean importance. 

The civil engines? branch of tha Mulliy Works Depart. 
est in Bowbay forwarded a memorial to the Seeresary of 
State fur Lidia respecting ~ the diaedyamtages they laboured 
atiler as regards pay, leave, nud pension” ky 1466, bist mot 
haviag been faeoored with a reply they have again wnb+ 
titted a petition, As since E806 the revivcl scale of 
silaties has come date foro, they mow complain of these 
dicriveniages in the matter of kare aud prosiog only, and 
they eepeosent that whe wilitary officers serving im the 
Veblic Works Department bave their own liberal rules, 
civil eogiorers are wnder the enles of Uhe rank and file of 
the wncoveunated aervice—rules origlnaliy framed for ao 
native duboedinate service, awd which consequently do not 
provide for the contingency uf visiia to Europe. 

A date sumber of the Gevernmnent Ceasette of Inelia eon- 
tains the parthewlass of some most interesting and euccess- 
ful experiments in the cultivation of cottem in the Panjab, 
mare by Me. Login, CE, which are bo themmlyes a strong 
argument in fa tof permitting engineers of keen oleer- 
vation to pay periedical visite te other countrier, 

Logie has lately tetarned 
nt (om hin way to Indie}, be pave hie atiention te 
flivation of cotten in that comtry, amd he is pow, by 
a weries of practical experiments of a very successful natare, 
Ulostratiog the alwantages of the new system of cotton 
cultivation which he proposes to inteetuce into Northern 
Trilla, att which it is stated has already produced consider- 
able effect on the minds of the native cultivators, The fol- 
lowing is #ehort acoount of an experiment made noar Delhi: 
“Nou sqeelal care was taken with the preparation of the 
oil; indeed, this was especially avoided, The lend which 
had teen neder grass for several years was ‘ acratehed” over 
iwice with the ordinary country plough, and alter this 
furrows, 8 in. deep and 3 ft. apart, were mde by another 
native agriculiaral instrament in common use im the Punjab, 
After irrigation small bolkes were made in the ridges at dis 






































sanres of abowt 2 ft., and several seeda wero dropped jate 
each holo, Only the meat promising plant apeinging from 
ibe seeds in cach bole was allowed to remain, the others 
were ar once weeded ont, The cotten was sown on May 
2th. ard on September 12th many of the plants were over 
6 ft. high, covering an area of 15 square feet or more, and 
in many instances the branches were weighed down to the 
ground by the weight of tho pods. Tle total yield waa at 
the rate of $674 Ib. of cleaned cotton per acre.” ; 

‘The principle of the system fntrodeced by Mr. Login in 
to have each plant separate and to place them suill: fendly 
fur apart to allow space for the adsnimion of a waffiviency 
ot sir and light. Irrigation alen is mocessary. 

le is setpeisiog dew little attention the subject of the 
impreversent in agricultere in this, a purely agricultural 
oanter, has received up to the peesent, bat it ia to be hoped 
thet a nee era will opeo under the auspices of the » 
taral department, a departawot which bas « wide field for 
usefulness before it, and which, if properly comducted, rust 
do nigel and Lasting good for the catives of Tadia. 

An experimental (rip was lately made on the Punjab 
Railway for Ue purpose of ascertaining the effect of 
Seonder's patent, and the “cowl” arrangement far egoling 
railway carriages, In ao ordinary firat-clase carriage the 
heat wus #9°, In the ¢orfie cosriage, with the cowl, the 
thermemetar varied from T2” te 82°, and the conn was 
said to be weey pleasant, while in a carriage fitted up with 
Samulec’s pettent, the thermesseter varied from 2" to as 
Jow as 66°, which Intter was pronounced to be tar eadd. 
These and other experiments aro the reentt of Lord Mayo's 
able aitaute, calle! forth tiret ley the large wamber of deaths 
in railway carriages, from beat apoploxy, which took place 
beet May and Jnwe, and by the apparent ludiflereme te 
thee numerous casualties ehown by the Indien railway 
companion, 

Je has beer announced in several papers that Mr. Hugh 
Leonard, civil engineer, ta to aucceed Colon! Nicals, RE, 
as chief engineer of Bengal, aud if the report be true (whic 
dhers is Fittle reason to dowbt), the Enet of this appoint- 
ment, wh is one of the highest prizes in the service, 
having leen given to a civil engineer, will give great eatia- 
faction te the ether wreabers of the professton in the PWT, 
and it will havea good effect an the servien gererally, 
Major Langhton, revenwe server snperimiendent, hos in- 














troduced a mew surveying instrument, which, if his de« 
scription of its merits cam be relied om as not belag over- 
sanjuine, promises to be a very mseful adilition to the 
surveying iastremonts at prewnt wed by the emgiseer, if, 
indeed, it does net rupersede most of ikem, Hoe cally it the 
amalmeter, andaays of it: “11 is useful for city surveying, in 
ing down traverse lines; all chalnlug is dene away with, 
ontel angles ary taken atone and the same operation ; 
for surveying and levelling im rough, billy, and thickly- 
wacdet country, Chaty those whe bave been obliged to uso 
thewtolites and chains in such places can uederstand what 
a boon this instrument will be to others similarly employed, 
For railway and irrigation purpewa it ig oynally, if not 
moore eeeful," 

From Simls (ihe hot- weather retreat of the Government) 
aul other bil stations (he asual snaual cry of scarcity of 
water is again beard, but, although that want is sadtly felt 
each year bufete the setting in of the rains, awd ihe facilities 
for stering abundant supplies of water are nameroux in the 
hills, yet no active ateps are taker. Hill atation eam- 
innnitios, Tike those af your watering places at home, are 
eeslaotly moving avd changing, and take but litte in- 
terest fn the welfare and Lmprovemont of these pretty and 
enol satmmer retreats, 

The appolotment of Mr. Molesworth, C.E., to the efthco 
of inepector-general of the State railways for India bas 
takes by surprise many whe wateked with sstonishment 
exe of the appeintments which were first made in that 
deparimont, as it shows that the meoessity for emgaging 
the services of taen of sound practical rallway expetiqace in 
beginning to force itedf oa the Gorenenent of this country. 









NOTES FROM THE SOUTH-WEST. 

The Narrow Gange ot Drites Ferry.—The nartow gauge 
i& te he carricd to Briton Ferry, The change will not, how- 
over, he completed before June, 1872, 

4 Cork Boll for Lord Rute-—A lerge alock bell has been 
placed in the now towar at Cardiff Castle. It bas heen con- 
structed by Messrs. Dent, of London, asd is preciaely similar 
to tho ome in the Victoria tower of the pew I vascs of Parlin. 
sent except that it ie only half the size, 


BAdywaey Railwory.—The works on the Penalitan branch 
andon the northers line of the Rhymes Railway Com- 
pny are now coinplotet and will te inspected by the Board 
of Trada foe few days The Cardiff and Caerphilly line 
was male available for traffic April 1 and has aimee worked 
satiainctorily. 

Trefe at Cardig(i—A fair business is being done at the 
irom works in the neighbourhood of Cardiff. The quantity 
of coal broaght down from the collieries 38 increasing, and 
it is hoped that in afew deys matters will regain their old 
eetirity. 

Bristol Water Worke—The disectorsof the Bristol Water 
Werks Company have decided to extend the company’s 
mins to Westburr-on-Trym, for the scoommeodation of € 
increasing population of that village sed the eeighibourhood. 


Tigari ant Qymore Raitwmy.—-At the half-ynarly soretin, 
of the chaveholders Ju this undertaking, the ehairman’ ata 
that the trnffic prospecta of the line were davourable, Several 
new furnaces along the line hed been epened and pat in 
blast. 


Wish Shipping Moreweuts.— Tbe Coquet has cleared from 
Cardiff Cor Trivate with 1400 tyns of railway iron aupphied 
by the Dowlats Iroe Company. The Water Lily has eloared 
froma Cardiff foe Naples with 220 tons of bar iron enpplicd by 
Memra. J, Bovey acd Ca, The Chemkee bas cleared from 
Cardiff fer Montreal with 70 toes of railway iron supplied 
bv Mr. B. Crawehay. The Sator bas cleared from Cardiff for 
New York with 850 tons of railway iron —- by thse 
Dowtais Lron Company, The Agra has cleared from Cardiff 
for Toston, US., with 00 tons of railway tron eapplied by 
tke Aberdare Ime Cocspary. The Moreua Misor has 
tleaged from Newport for New York with 510 tons af brow 
supplied by Mesers, Mailey liretbers and Co The Castallo 
has cleared fron Uunliff for New York with 470 toms of bar 
iron wapplied by the Aberdare Ime Company. The Mazatlen 
hast cleared from Newport for Vera Cruz with 410 tons of 
iron supplied by the Etta Vale Iron Company. The Ann 
has cleared from Newport thr Rio de Janeiro with 350 tons 
of iron eappliod by the Ebpe Valo Company. The Glory of 
the Sa has clored from Cardidf for San Pranciseo with 
19 tons of railway iron — by the Dowlais Iron 
Company, and 600 tens of railway iron eupplied by the 
Aberdare Iron Coanpany. The Lunefiek) screw steamer bos 
clesred from Cardi for Trieste with 1700 tona af railway 
iron supplied by the Rhyutney Irom Company. The Tamaya 
hes cleared from Cardiff for Taleshuano with 543 tons of 
railway iron, 160 toma of corrugated iron, 35 tans of Gish- 

Jates, and 1 tons of spakes and bolts supplied by the Rhyzoney 
fom Company. 

Great Western Colliery Company (Tisited).—Thie oom 
pany sold during the part year $1017 toms of coal, against 
Ete tens in the prethee twelvo months The profit 
realized Inst year waa ou. 

Corneal? Reiley. During the past half-year the Cora - 
wall Iailway Company expended a farther sum of 1¢0/. in 
the cuneorsuca of the I'vobhns visduct into an ecbankment, 
The work was completed tn July. 


Settlement of Strikes —The terms of om agreement bare 
been approred for referring the inaliera in dispute telween 
the steam eval owners atl the ecolliors of South Wale to 
artstration. Pending the arbitrators’ award, the men will 
teeing work upon payment of draws on account, ealeulated 
accurding to prices paid in May last. A further strike of 
miners in the Forest of Deam bas teen aretted by am 
atnicable aciticnorat of liforeneva. 
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Tievon ond Corman?! Railwog— The Devon and Cornvall 
Railway Coanpany’s live will be opened to Okebampton on 
Tursday.. There will be appropriate festivities on the occa 
tion, 


South Weles ond Wrat of Eugland Chal aud Metal Mor. 
kets. —A market, which waa ‘holt at Swansea on Saterday, 
wae rather thinly attended, and few transictions were re- 
ported, Ibe iron and tinplate trades continue, bowever, in 
a healthy state, amd prices ate well maintained. [rum ores 
are much cought after, and command high prices. 

Seen Vale Raileony.—The contractor mpon the Sean- 
sea Vale Railway Company's brench at Morroton baa so far 
completed the works to Mortistow that notices has been 
forwarded to the Board of Trade to the eifect that the Lue is 




















to build for their Liverpool ani American line a srrex steamer 
of about 499 ft. over all, and about 450 2B. keel and fore rake, 
441. breulth of beam, 36 ft. depth of bold, while the grow 
tonnage of the ship will be about 490 tons. The vessel is 
to be supplied with the builders’ compound engines of 750 
heree power, Sho will be full ehip-rigeed, and it is ex« 
pected thatehe vill attals a speed of 16 knote an hoar, 
The steamer will be the Inegest merchant vessel afloat, ex- 
cepting the Great Eastern, the latter being about 130 ft. 
than the proposed new eteamor. Messrs, Caird, it ia 
have been exclusively acloctod by the Inman Com- 
to build this weesel, and as carte dluncke het been 







































attention, . 
The New City of Loudon Sfeewer.—This new etoamer, the 


onpany, was launehed from the yard of Mesera, John 
Elder and Co, a few weeks ago, and om Saturday week she 
arrived in Aberdeen to commence ber trade om Saturday last. 
The old City weed to take 46 hours on the vorage between 
Aberdeen and Lowden, bat the pew veesel will accomplish 
the verage in UG howrs, a de lees, and effect a saving of 
upwards of a hundred toms of coalen each double voyage. 
She accoenptished the distance between Greenock ant Aber- 
deen—54 miles—in 39 bours, being an avernge speed of 14 
muiles an hour, the performance of her engines being most 
satisfactory, The contract spent was 15 knots an hour, 
The new City of Lomdon is ef the following dimessions: 
Length, 241 9-lothe ft.; breeds, 40 6-L0ths; depeb ot held, 
16 7-lihs; and tonmege, ¥77 tons. Her engines are 275 
horse er nominal, and ovet 1400 of actual power, She 
has 70 berths for tret-elaes aed 40 berths for encond-class 
passengers, and stella for 170 head of cattle 


A Novel Idea ia the Comatrvetion + the Tuy Bridge.— 
In aeeurdance with a suggestinn made by Myr. Yeuman, Pro- 
vost of Dundee, it is intended to make —s wee of 
24 in. in dismeter do service ns pert of the railing of the Tay 
Bridge, eo ns to contey water and gas from Dundee into 
Fitesbire. Hut bow about Creezing the water in winter? 


Plymouth Greot Western Docks,—The South Deron Reil- 
way Company bolds 1770l. ef & per cent. preference shares 
in the Plywesath Great Western Dock Company, This 
stock waa allotied im settlement of claim for arrears of in- 
terest. The improwing condition of the dock company has 
resulted im an ineressing rate of dividend on the shares in 
question, pow amounting to 5 per cent. 

aM Tron Ove Company.-A_ weeting of this com 
was on Monday at No, 6, Quren-street-place, Upper 
Thames-street, MED The shale of the birdy 

Mr, A. Brogden, MP.) pros teport prosentel 
a directors was of a pathetic ebaracter upon the whole, 
aod an interim dividend was dec 


Great Westers Roileay—The et stock of this 
undertaking has omce more touched par. In August, 1445, 
is atogg ah £46 promista in the epring of 1887 it was at 60 
discounts Fer several years tho dividends reecived Ly the 
stock Were at the rate of 8 or 10 per cent.; in Isi¢ they 
came @own to wil, Wooderful bave 
of the Great Western- 

Gloucester Wagon Company.—This com yields its 
ss 9 per cent. pen ter thares for ores ending 

une $0, 1871. The directors complain, however, that the 

reckless competition of other companies, some of which pay 

no dividends at all, has had the effect of reducing, not nly 

the manufactering profits of the undertaking, but also the 

ge ef wagon rents. The carriage and wagon ttock 

hed to the company now consista of 10404 rebicles, 

vis. 10,358 wagons, and OF carciages and brake vane. Dbar- 

ing the last twelre months 1185 wagons were built by the 
company. 


NOTES FROM THE NORTH. 
Grassow, Wednesday. 
Pig-Trow Market.—There is a and rapidiy- 


y 


ls 


on the wpe and downs 


————————— 
NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mainpressnoven, Wednesdas, 
Tha Cleeelond Tron Market.—Yesterday om ‘Change at 
Midilesborowgh there wes an execllent attendaree. The 
market was firm end cloerd ot the following rates: No. 1, 
bls. ; No, 2, Ge. Gd. ; No. 8, Me; and No, 4, 34s, Od. Again 
there was such « demand for pig iron fer ehiganent that a 
premium of td. per tom was offered for pigs to bead stoamors 
waiting to complete their cargoes im the Tees. Even tho 
premium failed to proeere the desired quantities. Certainly 
Salvihon Seb cs povomnes Goh pions ens tokeg shes 

it is at present. are being 

Glosgow tema large Fapadly- | meskers are lucie upwards of 155,000 toes per meath, 

inereasing husiness being done in iron, the demand for which ‘ eat i oad 
and their order books are full, To assist in the deliveries 
just now o to have no lisslt, and the upward tendency | stocks are roducnt to a mintnum, and the warmat stores at 
io yan © Low pow d maintained. Tho warrant market is | xfiddlesbrough have under the prossure for iron diminished 


posal gore on improving, although fluctuations : 
may, and do, take Lary From the’ Continent thero ia still | —— 





an in Scotch irom, ard, notwithstanding teow’ ot wy He - row ib wn peg en finished 
present of pigs bere, it still to ship thi trade (ire in a mutiafactory condition. ries for 
pra new ng aie bit prien "Scotch special | Fails aa might he expected owlag to the searon advancing 


are not so numerous, tut the umber of contracts placed at 
the various works in Cleveland and on the hanks of the Tons, 
Wear, and Tyee are sufficiently heary to keep the mills 
going for months to come, Owing to the prosperous state 
of the iron shipbuilding trade in the north there is an ex- 
cellent demand for plates and angle irom. Bara, sheets, 


G Ay Bhotte and — No. 1, 66d, No. J, Gla, | rods, and billets are in request, 
No ob. at Glasgow; Carnbroo No, 1, t4s., No. 3, The Cleeeland Water Compeeg.—The half-yo movtin, 
61a. Gd, Od. extra at Glasgow; Monkland No. 1, Ais, No. | of this company wes held at Saltburn om Megdane A dive 


Chapelhal 1, Ube. ; Clyde No. 1, @2. Gi, Ne. 
3, Ole. Gd, Quarter No. 1, tds, 6d,, Ne 3, Gls, Hf. o be 
at Lag a | Eglinton brands No 1, @fs, No. 3, Gln, No. | M 
4, Gta. Od; Dal 


Skelten, 
Heothen, and Upper Marrke, and the companies are engaged 
1, S%., No 5, 678 No. 4, 57a.; Bridgenoss No. 1, Gla, No. 
5, 67s, Gd., No, 4, 6ts,—f, o, boon the Forth. The peices om 
_ Wednesday lest varie between 62s, L4d. and Gls. 10}d. ensh, 

and Gis. Sjd. and Gin 3d. ene month. On the following day 

the cash peico was down at Gls. thi., ant the month's at 
26. 14d, ; om Fridey there was an improvement, and in the 
ae ee ee es . A very merked 
wdvanee took place on Monday, ¢ market closing buyers 
at 63s, ensh, and Gis. dd. ene month; and there 


resolved to rise the pe of 18,000f, under the powers of the 
Cleveland Water Works Act for constructing a reservoir at 
ip _ Beck by issuing 1900 new ordinary shares of 
10/. eae 


Kaginecring.— Throughout the North of England the ea- 
ineering trade is as bmak as possible. A large number of 


slight farther advance . The market has been locommetives are being comstructed at Messrs. Stephensan and 
qeaten de . ena ¥ Co.'s works, Newcasth, which have mot been the 
1 pve Darra ~~ ai and OGe. Ud. to Ode, disastrous strike for the nine hours’ inovement, Thee 


engine builders Gud their order books as fall as ever, No 
soouer do they complete one pair of engines than they dis- 
cover that while they kare been busy with thee, orders fur 
four or ive wore have been secepied. General enginoering 
is in a healthy condition, owing to the extension of manu- 
factories on the banks of the northern rivers. 

The Nine Howre’ Morement.—The best quarter of the 
Fear 1871 bas glided by, and the of pearly S000 teen 
m the enginecring establishments at Neweastle-on-Tyno 
have been vacant om account of the lamentable strike for the 
adoption of the nine hours’ movement. Week after week 
i; tho events consected with this 
we regret to roy, there iy no ae, 
ty 


Adenace of Woges in the Irow Trite.—A number of blast 
furnaces were down last week om account of a de 
mand being received from the furnacemen for an advance of 
Id, — ton. The matter in dispute bas been compromieed 
by employers offering and the men accepting an sdvance 

id, por ton. This advance has become very genoral 
throughout the Scotch irom districts, and the works are oin 
onas wual, An advance has also beon given in the Gnish: 
iron department, I is equal to 6d. per tom on paddlers’ 
prices, zp cent on millmen’s, What makes this ad- 
vance specie y worthy of mration is the fact that it wae 
granted without any req: if lo oF ANY appearance 
ofactrike, It is not strange, ursler these titeaneoneon to 
Jearn that the quoted prices for finished iron hare been ad- 
vanoed 10s, per tom im some instnnces, and lees amounts in 
others, 


segues wha had seasteal te Hanwe Rie a8 im importing 

foreigners for the purpose of wai in the fectoriesot 

Contract for a Great Iuman Liner. Mosers. Caird and | Newenstle, Already @ number - base arti ‘ 
ir, have been instructed by Meeers. Inman | and taken places 





ings throughout the country, « 
| subscriptions have lacooesol 
tty of the Aberdeen amd Londom Steam Navigation | 


firms, and others are ex- | join in and complete the 
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pected soon, Nothing approaching the number required bawe 
pat in an appearance yet, and it i¢ beliowed that the arrival 
Of batehes will not be so prompt as was expected, om account 
of the repreaeatatives of the men on the Continent agitating 
for an advance of w. there, and informing the operatives 
of the fact that there isa gigumtio strike nt Newcastle for the 
relection ofthe hours of labour. sumber of men om 
strike in Noweaetle ia still diminishing by men who have 
obtained work in ether towns, Iraving Tyneside, Tho 
number reesaining is now ooly 2078, and this week it is 
stated that the Nine Hours’ League will be able to them 
G4. per man, and Is, per child extra. Since the result of the 





given tho builders to produce one of the best ships possible, | meeting of eapitelists in London was made knows, the dele- 
it is anticipated that the steamner will command considerable | gates of tho mon have been é 


more active in arranging mect- 
mopatby has exter and 


nine hourd” ill be adopted. They look 
ever that the nine eystem w 

u the ackeege of bmporting foreigners aa lapmeaicbio, 
ont predict that the masters Sill speedily be aa anzioas to 
ft Belgians back to their own country as they were to 
ing them to England. 


ENGLISIL STEAM FIRE ENGINES IN 
AMERICA, 


We notice the following in the Moutreal Gazette, of tho 
ist instant: “ Yesterday a the steam fnouegine . 
ehyneed from Mesars, Shand, Mason, and Co, 1 » Eng 
land, by the corporation, for use in ease of fire in any of t 

cecupying elevated positions about Sherbrooke-street, 
where there is too slighta from the reservoir 
to be of sertice, was in the Pinee d’Armes-square. The 
members of the firw committee, members of the City Council 
in town, and the Mayor af 8. Joln's, were present. evest 
wae source of much attraction, so lomg is it since an 


en 
being required since the establishtnent of the 


i 
ure od water 


ad 
base of one of the towers of the French chures. The mem- 
bers of the fire bri were in charge of the branches, and 
the engine was under the experintendente of Mr. Stabler, 
the gentleman eho came with it from England. The gatea 
of the square being closed, the fire wes lighted in the furnace, 
and the following was the correct time taken i 


from the time tho ike first spread toons te 
steam eno! LF 
smoke stack = . 
5 lb. ry 3 minutes 50 seconds. 
Wy _ by Ba 
Ba . H ” 4 ” 
wr. a a 
fo ae 2 
‘ oD 
re 6 2 me 2 
6. 6 6 
70 ., 6 " Ww ” 
i 6 a 


s 


Water was playing from the nozalein 6 minutes 
or im. nozzle a stream was thrown on 
tower 


45 ocomde. 
the western 


4 minute. 


menufhevore of em. Beaet, - rey it will be 
seen, hy enmparing fallow ime taken ip getting u 
steam om the trial of the firet-chias lsby cogion lately, in 
Toronto, that the engine tested iy ly put the 
large Amertran one in the as the rapadity 
with whieh the steam was genurated : 

Sib oe ane ulin 20 aeoands. 

Wine’, ae? eae BS ee BS 

WB pices <, ats) juny at OER: ae 

20 6 


mores ae . 
Te will be’ thus sven that while the Silsby engine took 
6 minutes 50 seconds to get up 20 1b of atenia, the Loedon 
engine in thet time bad 100 Jb. of steam, and threw water 
one minuty an! « half sooner than the American engine, 
‘The whole weight of the with ona i 
go to work, carrying its own » is 400 Tb, 
ibe engine was in every particular satisfactory." 


te 
teat of 





FUREIGN AND COLONIAL NOTES. 

The Werdet Coal sry = end estimates for the 
Wardah and Warrora Coal Field way hare received the 
preliminary sanction of the of India. Working 
operations are expected to be commenced in October, T. 

‘line is 50 miles in length and will involve the construction 
of several in t works such as the Wunea, the Votra, 
and the Ambea river bridges, 


Railways in Terkey,— It is stated that tho Turkish 
authorities have determined to atonce without any 
aid frosa foreign capitalista with » line from Seutari to 
Ismidt. The section ta regarded asthe ¢éte dé ligne of a 
great projected milway from Coustantisople to Buasorah ; 
ani it i expected that whem a commencement is mado with 
this ixapertant work foreign a a7 oa be excouraged to 
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Victorian Water Works.—The post of resident to 
the Victorian Water ly department has become vacant 
through the death of Mr. Clement Wilks, It is not ox~ 


will be made until 


for traffic about the middle of next 
ready for the cirealation of trains, it will 
complete direct communication between Moscow and War- 
Another line, in course of construction between Breest- 
Litovek and Kiew, has not at present made any very great 


Nary,—Mr. J. K. King, 
ites Navy, who was sent to a recently 
on 6 misaion connected with his departznant at aching, 


States Navy, is also in Europe om a professional visit. 
American Steam Na é 


hy visited Vi 
of his visit wns to 


the r trade in the 


township has been 
has mlected as its 


itely commence works for the extension of 
the existing lines from Beaverton to Georgian Bay, 


Atlantic and Great Western Ratlway.—The Ohio Yao 
of this railway haa been sold to Senator Tharman, General 
Me Clellan, and Mr. W. B. Dunean, trustecs, for 4,495,100 
dole. There were no other bids. 


Pwet in Ressia.—Variows te have recently been 
tried in Ressia both by land and sea in order to test the com- 
Sosciire ensetiesce of Ctinass hinds of fal. Turf has been 

a good substitute fur Grewood upon some of the 
northern railways ; und recent trials of maphtha, in place of 
coal as fuel for steamers upon the Black Sea, aro stated to 
have been successful. 


DANKS'S PUDDLING FURNACE, 

A rrw months ago we gare some i in this joernal 
(vide page 580 don volume) of a form of retary 
paddling furnace which has of late been attracting comaidor- 
able attention in the United States, and of ome form of this 
— Some been eee by Mr. “5 08 Danks, of 

‘incinnati, wo Dow pul o i ing to the 
latter, it will be seen that the work! part ofthe farms 
coesiste of « cylindrical chamber, A, having o re 
lining, amd so moented on a series of rollers, B, that it ean 
be caused to revolve by suitable gearing. As in case of the 
rotary puddling farnace tried same ago by Mr. Menolaus, 
at Dowlais, ome of the principal didicultioe w ich Mr. Danks 
had to overcome, wae a ae of @ waitable material 
for lining this eylinder, is difficulty, wo hear, has been 
sermounted by the employment of a kind of oro found in 
Minouri; but we havo as yet seem no analysis of this ore, 
ant have we received any Ded particelars of the manner 
in which it is fixed in place, These important points will, 
however, wo trust, be fully «explained in the on this 
furnace, which is to be read next week before the Iron and 


Steel Institute, ‘“- will be 
newer qo geet engravings, it seen that the 
chamber, A, is contracted in diameter at the ends, one end 
being in communication with the chamber, «, in which the 
Gre is situated, while the other end is open to the chimney. 
One im ¢ fenture in the furnace is the provision 
for cooling the parts most to the heat. Thus the 
bridge, OC, has encased within it a coil of pipes, I, for the 
conveyance of water, steam, air, or other ing fluid. The 
Grat return of the coil of pipes, D, is carried through the 
from the grate to the refining chamber, 
as shown in Fig. Pipe is comnectod with the epiral 
Pipe, F, ensued ia Gio cunt ether enlke, G. which Bes. 
i! end of the grate, a, or about the bot-sir 
the bridge, ©, forme the lower edgo ar 
comically comeave face of the annular collar is of 
form adapting it to &t closely the surface of the end of the 
Py paca A discharge Pipe Hi, is comnocted with 
and 














of tho spiral pipe, F, is the mee collar, 

opening in or near t of the 
is constructed of thin snetal having 
the refining chamber, which it 
i being in immediate contact with 
of the movable piece, K, which isin im- 
with the end of the refiaing chamber, 


4,1 additional protection te the ends of the refining chamber, 





DANKS'’S ROTARY PUDDLING FURNACE. 














mares 


furthest menovel from ep ory aed constructed with an ~~ 
nuler 1, the cooli ing supplied to it 

py tar ad Pr. The tener eonleal freac of the ends of t 
refining chamber, A, are covered with the annular metal 


facings, 1, secured in place by bolta or serews. The outeide | 
Seas ot Se moeeite pean, Hy 3 protected from the heat by | 


the water chamber, 
The and faces of the opening from tho grate to the 
rotary refining chamber over the bridge, C, and the ends 


of the chaznber, A, and mornuble section of the amoke flue are 
the parta of the puddling furnace subjected to the more in- 
tense beat, and consequently are quickly destroyed. To 
t the rapid destruetion of these parts of the furnace, 

+. Danks places in close proximity with them « series of 


ipes or confined channels for the eon of water which 
ive freely or may bo forced to ciroulate through these ducts 
wm that a temperature may be insured, we current of 


cooling fluid haring pnesed through the coil in the bridge, C, 
is conveyed by the pipe, J, over the opening from the grate, a, | 
to tho chamber, A, into the spiral ripe, F, in the annular | 
collar, G, reducing the tempersture of the parte by and | 
through which it passes, and is emptied from the age j 
pipe, Hf, upen the top of the rotary refining chamber, A, | 
over the surface of which it eproads, diminishing its tempern- 
ture. Finally, the eteam evolved from the water in its | 
paeeece through the pipes escapes under the edges of the | 
easing, I, and tho Surd part sinking to the lowest part of | 
tho casing, I, overflows its edgus and cecapes into a euitable 
le, Water or air is intreduced into the chamber, &, 
which is constructed upon the outer face of the movable 
— K, furthest retnoved from the grate, thence it is con- 
uetod by the pipe, "into the annular pipe or chamber, I, 
located in one edge of the movable piece, and in contact 
with the metallic ring, 1, or, in the absence of the latter, 
with the edge of the refining chamber, A. The water is 
carried off after ite passage thy th the ring, t, by the waste 
ipe, 1, and discharged into the chamber between the casing, 
Pea the rotary refining chamber, A. Tho facings, L, are 
attached in ® secure manner either to the interior couleal 
enda of the refining chamber, A, cr to the exterior of the 
latter by bolts or screws, The facings may for convenience 
in handling be constructed in sections. They serve as - 
“| 
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Each end of the rotary refining chambor, A, may be 
by an annular collar, G, front thas action of — 
The action of the furnace is vory simple, but we may 
describe it — Tho charge is inserted at the chimney 
end and aa it melts the rovedving chamber, A, ix set in motion, 
and the iron is carried up and rolls down the inclined sides. As 
it becomes more and more Guid it is carried up further and 
further until at last it comes dripping down; from the top 
throwgh the hottest part of the furnace thas exposing tha 
metal thoroughly to the action of the heated . The 
workman's part the matter i candied to walching opern- 
tions and inserting and removing tho charges. The latter 
aro very large, it being found moet profitable to work 11) ewt, 
ata beat anil to Iet the furnace make this up into a single 
ball. We are informed that at the mill where the invention 
wae firet introdeced all rails are now made direct from tho " 
bloom without eutting or piling at all; but we eumnot my 
that wo have meeh faith in such 4 mode of manufacture, 
Tho first experiments with Mr. Danks’s furnace were mada 
at the Cimeinnati Railway Iron Works in May, 1868, with a 
emall furnace conetrusted to puddle from 250 to 800 Ib, per 
heat. In April, 1800, two larger fernaces werv erected at 


| the sume works, and these, we enderstand, are still im use. 


In February, 1470, also the samo company decided on 
the substitetion of Mr. Danks's furnaces for all their band 
puddling furnaces and the latter, we bear, have now bees 
quite dono away with at these works. Other furmeees also, 
have been erected during the past year for the Indisnapolis 
Rolling Mill Ceespany, and for the Albany Mill Company, 
while furnaces aro in progrom at other places, Of the 
resulte of working with this furnace we do not istend to 
speak hero, as tho latest data on the subject will no doubt be 

ven in the paper to be read next week before the Iron and 
Steel Institute, and which wo bope to be uble to publish in 
an early number, Wo trast that Mr. Danks may get a trial 
of his furnace in this country, and wo shall be gied to know 
whother we possess any su! co readily available which 
will serve as & substitute for the Miseouri creasid to be used 
for lining these furnaces on the other side of the Atlantic. 
At present we cannot ssy that the information at our dis- 
prea! concerning Mr. Danks's furnace is suflicently detailed 
toonable us to form any definite opinion as to its applicability 
in this country; but we wish it every success, 


AuGeust 25, 1871.) 








RAILWAY GAUGES. 


By K. FP. Farnure 
(Comelodied from page 102.) 

Is the report of the Royal Railways’ Coeumission, published | 
im 1887, the following pregnant conclusions were arrived at 
from the opinions of the primeipal engineers and railway | 
managers in this country; “ The omly way in whieh aa in: | 
creased reevipt ia proportion to the cost of runuing the trains» 
an be anticipated 11a carrying @ larger umber of pas. | 
sengers in proportion to the number of passenger carriages | 
im the train, and runming the goods’ trecks full instead | 
of partially fell; or, in other words, obtaiging # greater | 
amount of work out of the engines and carriages ot ire. 
sent, But this means that the passenger trains would be 
frequent and more crowded; that the passengers ig on to 
branch lines would hare to change carriages more zoauents t 
and that goods woald hare to by retained until fall truck~ 
loads were made up, which would result in a slower delivery 


of gods.” 

» that, asthe neossitios of traffic enforre frequent pas 
senger traina, three or four times the necessary weight of 
carriages miast be provided, and as goods cannot be detained 
until trecks are fai a loaded, it follows that Lene esa 
vagasee is i j@ from the ot sytem. Railway 
maragers, whe are of coarse thorea, ably conversant with the 
subject, Sgtee that cer existing railwnye are at present bein, 
en to the best advantage, If mm, it gannot be doubted 
that there is a grave blunder somewhere; and if this blunder 
ia not to be diseovered in management we moust seck for it in 
constraction, and there we shall fiad it. We shall Gnd that 
railways of the existing geuge will labor under dieadean- 
tages for all time; they will remain op; by the euree 
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Mr. Bidder's opinions, they could not kave been pat more 


clearly of more cceisely. . . 

To a certain extent, but im a wr limited and imperfect 
degree, experiments were made in the direction isdicated— 
feiat tf owings of the practice sow hey Bs widely 
introduced—by an attempt to convey extremely Beary trains 
by means of an auxiliary pair of cylinders placed under the 
tender of the engine nnd receiving steam from the boiler; 
the idea being to utilise all the arnilable weaght of engine 
and tender fir adheaon In ranni : 
these trial were very salladnptagy, shaw & large reduction 
of cost im carrying the heavier kad. Ibere were many 
reasons why this absurd arrangement should prove unaaics- 
fnetors, but I quote the reeulte obtained, because they will 
pot be called in question. and becausm, YW eo much dcoscmy 
could be atsinel by such a contrivance as the steam tender, 
1 sony at beast claim propertionately advantageous results 
for the system of which this was an indication. 

Thus, with an ordinary engine, the onst of conveying « fond 
of 210 tena was 2d, per mile, whilet the cost of conve yin, 
load of 310 tons by the aid of the steam teadler was caly 24d. 

ewwile. It is obvious that mo euch saving as this could 

are been effected had two imiependent engines been em- 
ployed upen the same duty. The resulta clearly prove that 
a large saving tan be effected by incrensed emgine power and 
greater loads; bot, as 1 have alreedy pointed cet, this 
woncey cannot be roalisod oo railways of the standard 
quuge: bat on the many thousand miles of narrow-gauge 
tailwaye that will before many years be constructed, the true 
sretens of eeonomical working, develo by ma, will not 
oaly be pomahla, but will be unirersmliy acknowledged and 
tulogpted. 

Th wala eeom a very simple and self-evident fact that the 
means of conreynnce should be fairly proportioned to the 








of dead weight, an evil from which they can 5 ne means be 
relaeved ; dead weight in their rolling stock for passengers, 
ome tom of which requires thirty tons to convey it; dead 
weight im their rolling stock for freight, which can never be 
more than one quarter fully keted, and dead welght in 
their locomotives, ill — for obtaining useful results but 
always destructive to the permancet way. 

Nor dees increase of tragic upon s great standard railway 
system tend to reduce this evil; if it did, the Londo asd 
North. Weetarn Railway would not at the present tiuan be 
expending enormous sans ia doubling their permanest way. 
Kepermoce shows that increased teailie does mot diminish 
averages of weight; fer the fact that theso averages were 
larger twenty yvars ago then they ure at present, although 
the traffic had net then reached half ita premeat dimensions, 
was simply bereuse the wagons them averaged about « tom 
leas in werght. With a doubled business, each wagon does 
Hot carry twice the average amount that it carried teent 
years ago; but twice the number of wagons (ben emplored 
carry each their usual complement of « single tam. There 
is, therefore, oo cecnpe from the caselusion that the existing 
properton of dead weightto paying weight upon a 4 it #4 in. 
railway cannot te reduced a lovg as the coudition of things 
exinla which guided the Railway Coenuasesina to ita conein- 
sions, bat that it must remain a teed quantity independest 
of inervase of business om the lina, 

[think no more striking illustration of the error of otr 
Present eyetem can be conaived than is affertel br the daily 

itacties Of & tmagnificent company Like the Leadon and 
North-Western: Hailway, who, at the present moment. be it 
remembered, hare commenced to double the width of their 
roul through press of business; yet who are sending out 
daily, amd deciy receiving, at Poaston-square, some 4406 
Pasecngers, in cartianges which contain sitting acoommoade- 
tion for 1500; and who carry their encemous freight in 
iecreinents, arcraging les than | ton, io wagons having eis 
times that capacity, Imagine the amount «f epitel sunk 
befbew this resalt was chreinad! Concetee the & of 
engine powcr, tee evar ani tear af rolling ateck, tha de- 
struction of permanest way, the over of via, all eatailed by 
thin cure of deal weight; and then imagine how ensily all 
this unraechanival and unbasisevs-like etote of affairs might 
have been proveoled by the sisapie adoption af « waitahle 
rolling stock ruesing om a euitablo gawge! I am not foe a 
Hiotient slrocating aiy radical change in our English rnit- 
way «yeter ; that system has catgrown the season of radical 
retort, and we must moke tha best of it aa it be; but 0 sk 
to provent the repetition eleewhero of mistakes that have 
been so cvetly bore. Iwant to prevent the unnecnssary ex- 
tensson of mw system that ie palpably feler, but which is mot 
Oo that aonvunt the less strongly delwaded and protected, 

That our great error was known soto years since to all 
thinking engineeta ie chown by the quotation I just exw 
male, Mr G. P. Widder tated before the [oval Comumis- 
sion “that great reonoray may yet by ebtatned tm the tranes 
pert of minerals over boag vA noes by means of telwaye 
aid cut under conditions admitting of very long trains beieg 
rus.” Im thes statement 1 fied the very esconce of the 








question at beue between myself and ol] comerentive en.) 


geen T fied the necessity tor tefarn acknowledged, 
‘xcept that his views did mot extend to passengers amd 
goods, bal wore comtined sinply to the tramspart of mineral | 
traffic, we have « complete statement of the problem which 1 
have beowght raresdully to & sclation, The uiremmedits 
which Mr. Bidder hinted st generally, L have werbed out in 
detail, and have extensively reduced to practice, with results 
that show his judgment to have been scand ns far as it went, 
The sosditions under which a railway rhould be laid out to 
meet theo requirements are clearly not those which rude the 
present system; ample experiance proves the contrary, 
showing that no line, however fall of business, can 

worked to its full ewpacity. Weare lod, then, ansnlstakadly, 
fo a nartow gange, to the adoption of pawenger ew 
which shall be Gillet, of wngoms which ehall be almost 
Joaded, and of welgbt which 
tien to their oa 
Jong traing an 


folly 
i shall bear a reasnable propor. 

ity, amd we are led to the adoption of very 
powerful engines. Considering the date of | 





amount to be contezed, and set I have been labouring for 
youre ty make peopw unierstand this, One would think i 
would be sufficient to poist oul, to countries comtemplating 
tho construction or the great extensing of railways, and book. 
ing to England asd Fnglish practice as a model, that the 
best labours of oar engweers, after thirty years’ experience, 
have given us a railway aystem om which it is necessary to 
have 4 tons of wagos for every tom of goods, and from 11) to 
30 toga of carriages (swe the diagram) for etery ton of pas 
sD And indeed nbroad tt is pretty widely usderetood 
that it esn only be on « narrow-gauge railway that « full 


measure of usefulaces can be obtained, and a proper proper- 
tion betweee paying and nom-paying load eam be secured ; 
_ and this ts because the amount of engine wer being uwt- | 


lumited, batter paying traine can be oarri 
than on the bread gsuge; tho difference arising from the 
feet that the desd weight required fur the transport of pas- 
mwengers and goods is dowel in the manner shown by prac- 
tice and indicated inthe diagram. The reform is effected by 
the adopties af « suitable rolling stock, in which doad 
weight is kept down by the amallness of the gauge, but ia 
wheeh ample capacity is obtained. Such ea os and 
; Wagons exactly meet the difealty which is ene of the great 
causes of ‘Lad weight on a 41t. Him. gauge—naneely, the 
neswsity of transmitting pamengers and goods, wheneror 
| Practisable, to their destination without change of vehicles. 

With the small carriages and wagons the espense attending 

this procuwhing ia reduced ta the lowest possible cunt, because, 

though vehiciva of appropriate capacity can be emploged, 

aml each ean. be tonded almeat to ite full oommplemest of pus- 

wagers or goods, carriages half of two-thirds empty would 

eever lots necessary acrompaniments to a train; and eres 

Hit wer ait pemsible in praction to place a langer ehare of 
| the loot im emcd wehicke than the present average, we shold 
i have wagons of O tone capacity weighing 14 tons, instead of 
j others weighing 4 tons te carty the 1 tom average. 

Thit capabclity of wabdivisiin of tratfic ie one of the meat 
important advantages whieh the narrow gaage odes; it ine 
valves the lnadic, tuciple in railway coonsany, but of is an 
eoonomy which F ois. thown—and [am borne oat by all 
the weaght of the eridence given before the Railway Cons- 
thisaian—te be tinpossble on tht bread gauge. 

But it must le romembered—and thie bo a poist mos under- 
tlond by some of the strangest advocates of narrow yrange — 
Vhet wore Lines are of but litle avnil, eniess they are pe 
vided with eaitable locomotive power. Lf « line is maie in 
all respects m mininture copy of a hread-gauge railway, 
with miniature tolling stock abd miniature engines, ite utility 
decreases, and its working capacity goes down, but its wark- 
ing expenses go up. Ly illustration of this I may quote the 
resulta of the Norwegian practict, where coe of the narruw- 
gauge likes, carrying only a very sanalf traiiic as compared 
with that essveged epoo a broad gu in the sume coun~ 
try, shows ite expenses to be out of all proportion; while the 
pet-contages of the expenses to the receipts vary from 65,47 
to 100.5 o& the various oereow-gazgy lines now built ie 
Norway, a result that cannot be considered farourable. 

if we bok at tho capacity of the engines an these railwnre 
we shall sce that they are capable of drawing, beskles their 
own weight, &3 tons, 33 tons, and BE toms ree ctively, wy 
gradients of 1 in 79, Lin 42, and 1 ja dO, tot it is wort 
noting ihat the proportion ef working expenses to receipts 
decreases as the power of the engine inereasee, Although 
many other caases besides three of mere loeumotlre expradi- 
ture step is to interfere with results, the regular peopartion 
ia, T think, tao clearly marked to ln ind ent of this most 
important question, Tho capacities of the Norwegian stock 
asd the maxisium treics conveyed by the etgines are shown 
in the diagram, 

I rofer again for a mement to the rowults obtained by the 
employment of the eieam teader fur dragging great loads, 
Air. Sturrock found that he ooald, by adding a pair of steasa 
cylinders to tha tender of m Joromotive, convey trains woigh- 
ing one-balf as mech again us the maximum iad carri 
ordinary eapines, with an eatre expenditure of about 16 per 
cent.; and « train of any gives weight ean be conveyed for 
frosn G4 to 7) pur cent, of the coat of serh a train divided 








* Paper read bofore Section G of dhe British Association, 


inte two eq which means @ saving in the locomo- 
tive accounta of from 4) to 38 per cent, It is argued against 


ou the narrow ; 


r3t 
ee icin 
me that am engine of my syetens is mo teore uerful oF pro- 
Gtable theq to engines coupled together, My experience 
proves the contrary; oc far as they go. the rosulis with Mr. 
Sturrock's contrivance bear me cut, and so deo the results 
obtsiged br the working of MM. Meyer's engines (adapted 
from my owe) in Francs 

If wach « systecn as that which I recommend bad been in- 
trodaced into Norway, it it meedieas to pont out that a con- 
siderable modification of the balance-sheet would hate been 


expenses, the resulta of | the result. 


To sum op, then, the requirements necessary for making 
& Barrow-gaugy railwey perfectly effimeat, we must have 
light, cmall stock. ean! 9 died, aod tery powerful en- 
gines, capable of drawing heary nade. Tho experience of 
the nt year entirely bears out this nasertion We nimed 
oaly turn te the $f Gin, Livoy Railway in Russia, carryiny 
regularly jt 54 tona of train exclasive of emgine, a duty 
aceompliehed by one Fairlie locomotire without distress ta 
the ent way, and ap gredicnts, seme of which are 
Lin 8), of 4 or 5 miles in length, and with an ceonomy 
shadowed forth long since by the crude appliances that wore 
tried with » vague hope of achiering « sim:lar result. 

Again, as already stated, the introduction of the same 
system on the Festiaing Railway sruided the necessity of 
doubling the fine of rails (a work which was actually com- 
tienced ep far as preliminaries were concerned), by more 
thas doubling the gtility of the single pair, The dingrams 
show the change very strikingly, the one indicating the 





daily duty of the * Little Woeder,” tho other the sinilar 
duty of the ordinary engines of rather more than half the 
weight, 


It now remains to peint out os briey ov possible tha 
circumstances that haro led me to adopt a $f, gauge, and 
to recomepend that width for peoera! introduction. , 

Experience has shown that Jf 6 in. can be made a highly 
emecmionl and efficient width, bet it doos not by asy teens 
follow that it ie the most serriceable and most efficient, an 
spare than it fellows that the aocidental 4. 81 is. was all 
that could be dosired, even though an Act of Parkament had 
made it an article of belief. 








portant matters are to place upon ¥ 
efficient stock that shall posscas Tartare of enpacies wed 
a minimum of weight, and to supply engine power ieder 
the most econcanical circumstances, and I hold it to be easier 
to secousplish these objects on the 3 ft. gauge than upon any 


other. 

I win bod to this comelusion both bys comparios of tho 
actoal work dowe on tho railwnre of the 5 ft. Bin, gauge, 
with that which caa be accomplished with the # f. pause, 
and becauec, having in view toe practical requiremonts of 
goods traffic, I dind that I cas obtaig an ample floor area 
with bess dead weight than cau be secured by any other 
width) on a wider ange the demd weight increases, on nm 
narrower one the capacity diminishes, A statouent of the 








actual results of ¢osiparison will explain this more clearly 
ard more quickly thin could be doar otherwise, On the 
Queensland 3% fh, bin, Nailway, the composite paseo ger 
carnage are 6 OM, fim. wide and 6 ft. high insnle 








caperty ia equal to 34 perecns, amd the weight ia 10 too 
Sewt., ce hewt, pee pastenger; the eeromd and third clase 
earrii accommodate 48 persone, and weigh 9 tons 2 cwt., 
or 3.75 ewt, per parrenger, The wagoes average 14 it, in 
length, 8 ft. in width, and weagh 3 tons 4 ewe. 











he eave read 
Wagons are 6 ft. bigh inside, and the open wagens have silea 
Sh ia. high, the first would have a capacity of about 7 tous, 
the latter of about 5 tons, the respective peepertions of 
paying load to weight being 2.14 to 1, asd 54 & 

Jn the Norwegian J tt. & is, lines, the first-class carciags« 
are 6 ft, lidin. wide outside wed De Mt long, weigh 15 tous, 
and carry 52 passengers, tha proportion of wrigut per pss- 
senger being 2.2 3 the sorond-class carriages have the 
saine length aed welth, carry U2 persons, and weigh 24 owt. 
per pasenger. ‘The cored goods wagons are 15 fr. 

ft. Tin, wide outside, weigh G7 tons, and carry & tone, 
the proportion of freight per toa wright of wagon being 
1.25 thas pecporiivn is steadily maintained thenuchost the 
wagon stock, clsieg, however, as high as 1.0 to, 0 
of the snore recent stock carries 4 tne instead of &; of the 
increase af dem weight in thes 1 have no dein. 

For a 3 ft. gaugn, the atoek that [ qinatruct iv as follows: 
For first-class passengers the cormges ate 18 ft, 6 in. Jones, 
OR. Sin, wide inside, seating 1H paseeugers, asd wedge 
3 toes Sewt, or Fewt. per passenger, For seoond-vlnss, 
the enreiages are 16 ft, € in. Jong, 6 11.8 in. wide, we ighing 
3 toms, and carrying 24 passengers, being 2.5 owt, pee pas. 
aenger; the thind-class carriages aro of aitailar size, bat 
seat 30 people, the dead weight being 2 owt. per passenger, 
It will be noticed that these proportions are nearly kent ioul 
with those o@ the Norwegian liees, but considerably lous 
than those of the Qarensland Bailway.* My open wagous 
are 10 ft by Off. Gin, by Sf. 14am. high, weighing OH owt. 
3 qr, and having a cable capacity of 4 tons, equal to a pro 
portion of B to Ly also, others tor ight goods, such as eotron, 
are lift by GFL, €in., with posts and mils “ft. fin. high 


* Tho stock hero described ta om the type used in this 
country; a diferent trpe would require to be male to suit 
different tastes, ax in Aaneriea ; for tstaner, cartiages ahould 
have a coutrnl passage and rest om two bogios oe triscks, with 
entrances at each ened. 
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from Boor, or, ns we are now running them in Mesico, with 
a low ledge running all round only Gin. high, om which 
cotton bales are piled in ® similar masner te that on a 
street wagon of forrey, apd eovered with tarpaulin. ‘The 
covered wagons are 10 ft. by 6 ft. Gin. by 6 ft, of 560 cubic 
feet contents, and weighing 33 ewt., equal to 3 tons of carry- 
ing capactty to 1 of load. In all thie stock, os well 
as in the other chasse required, the enntre of gravity le 
kept low, and an angle of stnbility of 38° is im all cases 
toaintained. It will thus be seen that upon a 3 ft. gauge 


——— 


but of course I am aware that no such reduction as may be 
sade on 0 3M. gange could be achieved. 

Belore I eceeima, i may refer t ome on two prevaalisg 
errors whick exist with regard to the nerrew grange, on: 
which are often urged ageinat it. Is is said that witha 5 it 
or $ ft, 6in. gauge, a fer larger amount of siding and goods 
shed accomodation i required, Is it mot sudicueent to point 
out, as the wagons carryiag the aame amounton the Istter 
as on s wile gnugeare but ene 101. lang as compared to 
Idft., that a traia of the former, conveying the aame loads 








I am enabled to place stock of enaple size and of lees 
weight than cam be done on the 3 ft. ¢ im. lines. Im adopt- 
ing this stock, I secure several advantages inseparable from 
the Fairlie gauge, The principal of these are: the reduced 
widtha between the sole bars for the wonder frames of 
wagons anil carriages, acd lengths of wheel centres; thee 
in tum affect eantiiags of material, the weight 
of the wheels, the siae of axles, to carry ecrtala loads 
Te has been argued that the excess of strength over the 
actual requirements far carrying, but nocessarr to reeast 
the shocks and concussions indent upoa shuating, Ac, 
would mot be affected by the gauge; and that if the 

weight of » train is maintained upon the narroe, 
fiat is now worked om the broad pause, 
mnteat by alike in weeght to 


and coapli ive eqaal strength 
to withatand sudden shocks avd strains. courses thie is in © 
itself quite truo, and certain parts mast be as strong ina 


train of given weight on a marrow as on o brosd gaage. The 
force of he argument falls to the ground, if we remember 
that under proecet circnmslances an arerage goods train, say 
of 250 tons, has only 5! tons of paying wuight, the reenela- 
ing 2 tons keing stock. Now, on the marrow gauge, sup~ 

ing that only one ton of goxks whe carried 
in the case of the d ft. Si in. reuge, the dead weaght required 
to carry it on by nee woukl be only 474 tons, making 
tho total weight little more than balf, and reducing the force 
ef shocks upon the train in o proportionate manner, s0 ns 
conse sently to reduce the requisite weight of paria Take, 
now, thia same wright of payieg load in a train, nemely, 
24 tona, and place it in the same portions in the wagons of 
the Norwegian fi ft. fis. line, or in those of the Quoensland 
Hailway, aod we shall Gnd that the dead load carried runs up 
te 185 tome, or a close approximation to our English prac. 
tee. Probably, therefore, this stock as bile isnot tor heary 
to resist the strains and throwa upos lt by reasoe of 
ite own weight; butadded to this reasoning there is the feet 
that by the mode of coupling employed on the Fairlie stock, 
and that destruction arwing fro shocks caused by eudden 
stopping and sterting of the trains, especially when shunting 
at ctatoons, is entirely avoided, and as the argument for 
—- im the proeent stock in founded solely on the neore- 
ality of resisting these ahocke and buznpa, ft follows, and it 
spust be edeaitted, chat the instant theese bumps, &c_ are re- 
moved, the meccasity for al! this extra atrongth asd weight 
is instantly removed also. 

The foregoing figeres really mean that to carry 59 tons of 
geods on the Norweginn or Queensland § ft. Gin. eauge, the 
proportion of 1 ten per wagon belag preserved, 92 par cent, 
of the weight of rolling stock used on the 4 ft. Shin. would 
be required, as against only 43 per cent. oma Sft. gauge, 
showing a saving of 47 per cent. on the latter as compared 
with the 3 ft fiin., a0 chon in the dingram., Of course, if 
the wagews were loaded ep to full eapacity, theee percentages 
would be very much changed. 

It is to this point especially that I sish to direet your 
attention, as upon it the economy of the Sit. gauge reste. 
Whatever saving may le effected in first ooet may be boot 
sight of, the great advantage tying in the saving effected in 
working expenses. Every ton of dead weight saved pow 
townrds securing the prosperity of the line, end if we can 
obtain the ample platform which the 3 ft. geuge gives, oom. 
dined with eo much saving in weight, there is nothing beft 
to be desired Io making my compariam, T hare taken 
matters as they exist in Queewaland ned in Norway. | 
able engineers of those lines have desi their stock as 
economically as they found ibs. I should bare thought 
the dead weight might have reduced to a certain degree ; 


wagon frame _ 


T truck, a , 


as coe on the letter, would have bot five-cighths of its 
length? Hero, again, the axiom of subdivision of traffic is 


| appl able in all ita foree. 
gain, & common potion—and one that wad strongly urged 
when the disewssion copenrning India was in progress—ie 
; that norrow-gauge rallwaya may be constructed in diflenls 
| and hilly countries, but not om fovel and farcurshle ground. 
. Doubtless this ides hes grown from the fect that the saving 
| af construction in the former localities is prester thea in the 
| latter. But. as I have already stated, the emmamy in the 


> cost of comstruction is altogether subordinate ta thn greater | 


aud comstant economy in daily ue. The feet is that onerew- 


the geving in heir first cost rises and falls with the coantey 
over which they pass, and, always conellerable, ls greatest 
where precipitons districte domned lines that ereop around 
tand up bill-sides; but the snbeequest economy ie not 
varinbée; it is always what I hate shown it to be, when 
narrow-gauge railways ane heir ptipenate are worked, as 
everything showld be worked, with a view to progress end 
development. 
Erpianation of the Diagrams. 

The diagrams om the present page represent various 
portions between deed weight asd paying load, on maileny 
rolling etoek, aa follows: 

A p hoes the average load carried in daily practice by the 
Fairlie engine © Little Wonder” over the Fostiniog Railway, 
Lit, Dibim gange, the average up grede being 2 in #2. 
The engine weighs 14 toms, the weight of boa ie over 
107 toms, end the propection of paying te nom-peyimg lon: is 





Sto L 
B shows the average daily working of the ordinary engine, 
weighing 19 tonne @ load carried isa little in exeess of 
bx The above di ahi learty th of 
t ow very clearly the eapacition 
ths Festinieg Haifvray efter and before the sdoption ut the 
Faarlie emgines on it 


C shows the maximum lead of 120 tome carried by the 
mast powerful on the 3 ft. @ in. Norwegian Railway 
up gradients of lin %. hel proportion of payieg to dead 
weight ie 1.6 to 1. 

ropresmnte the daily working of the fight train of the 
Imperial (Russian) Livey Railway, 2 ft, Gin gauge, up 
gradients cf Lin 88. The lead couveyed (exclusive ut 
engine) is 834 tons, of which 2) toms are paying weight. 
The engine weighs 42 tons, and the proportion of paying and 
fen-paying bods is 2.78 to 1. 

E represents the actaal ratio between dend and payleg 
toads conveyed in n 250+em goods’ train on the 4f. ff in. 
gauge; the lighter tint indicating the maximum ecxpacity 
of the stock, giving L8 to 1 of puymng to dead weight 

F ehcowe the Many train on the 3 it, gaege carrying 
the enme paying , SG tens, as that conveyed by the 
wagons os the 4ft. pis. guage, aa whown fo the provious 
diagrama. 

G is a diagram showing the existing ratio betwoen dend and 

paying weight, on passenger trains, 4 ft. &} in. gnage, as 
well as its maximum capsecity, being HM to 1 and 8.3 to 1 re- 
| &peatively. 
) 2 EH are diagrams showing the comparatire dead weights 
of trainecn ihe 4. Shin, Of. Gin. sad 8 ft, gauges reapee- 
| tively, employed to earry 40 toma of paying load, avery 
Wagon of each train being Ineded up to the present avorage 
wvight of 1 ton per wagon. 


In the course of the discussion which followed the read~ 
ing of Mr. Pairlie’s paper, General Strachey bead of 


eee! 


| will be 21 ft. from Trinit 
abutments the height will be reduced to 10 ft. 





the Railway Depariment for India, detailed certain facts 
which he bad olwerred on the Festiniog and other narrow 
railways in India aod elsewhere, and expressed his entire 
eoncurrenen with My, Pairlio a8 regards the economy and 
enpacity of the anew pag He said thet India was, as 
compared with England, a poor and an extenalrw country, 
requiring very long lines of railway, on which there eoubd aa 
yet be only mited. tradi. The Iedian Goverament had ne 
capital for the oonetruction of railways, and could only make 
Hees that would be self-supporting, They were, therefore, 
compelled to construct thet in the cheapest 
manner compatible with aioe? aid the pro- 
blem thus ted to them had bere eifecta~ 
ally solved by the marrow guage, which must, 
at no distant time, beroae the type of construc. 
then in Indsa. 


THE ALBERT BRIDGE AT 
CHELSEA, 

Tar Aibert Bridge Company hare taken 
every possible advantage of the opportunity af- 
forded by the remewnl of thelr powers by Par- 
iistaent in May last, to push ca the works of 
their bridge at Chelsea. Itisnow only aboat 
fon works since the oomtract was tlaally settled 
and signed, but within that period the tleber 
piling born re-arrasged, amd a staging 6 i. 
wide thrown across the river. This has been 
elforted by Mr. F, W. Bryant, the rowident en 
Gineer of the works, and who occupied » sizsilar 

tim om the Westtineter and Blackfriara 
‘ridges. The staging waa completed on Man- 
day last, epon whieh occasion the directors of 
the eotnpany and their friewds visited the worke. 
the bedge— es provided for in the company’s 
Act of manh—will be upon My. Ondish'e 
rigid suspension principle, as carried out by 
ham is Aastria and India, ‘The readear of the 
structure will be 710 ft. long, und the tntal 
width will be 40 it., including the two toviways. 
There will be three river openings, ome of 400 tt. 
_ is the centre, and one of 16 ft. at each end. 
The usderside of the platform, at the contre of the bridge, 
high-water mark, whilet at the 
t Each of the 
piers carrying the towers will coneist of cast-iron cylinders 
151 in dinmeter, the foundatiogs gle> being com of 
east-iroe eylinders 21 ft. in diameter. Thery will be four of 
these piers, in pairs uniler each pair of towwes, which Intter 
wiil be of cast irom, and highly ornamental in desige. Each 
fait of towers will be conmected acroas the roadway, and at a 
ight af OOF. above its bevel, by ormemental irom arched 
braging. The roadway and the ¢wo pathways wil) be clear 


j of all obstruction from end to end of the bridgn as the 
gasge lines are weeful everyebore, are newded everywhere; | 


towgre will be placed cutaide the parapet girders, Tlie date 
of completion as fixed for the latter eed of April, 1872, and 
with « favourable winter, amd a continuation of the activity 
which at pee prevails, we vee no reason why the contract 


time shoald not be kept. 





Tar Atay Line.—-The Allan Steamship Company of 
Meatreal ia stated io be in correspondence with a firm at 


| Vietoris, Vancouver's Ieland, with respect to the establish. 


ment ofanageney at that port. [tis also stated that um 
agent for the company bes been accepted at San Francisco, 
Tex Aweuicas Laxes—An imoportant improrement in 
the navigation of the American Inkes, useful equally to the 
Canndians and the Americans, wea teeentle opened to com- 
merce, Formerly the navigation of Lake St, Clai¢ was im 
peded by the circumstance that tho waters of the St. Clair 
river, flowing frum Lake Huron, poured into it thrugh 
rovers] channels, their greutest depth being Of. The 
channel generally weed wee sorrow and crooked, with a 
depth aversging not over 15 ft., and waa very diffigalt to 
Barigale even in daylight. It had twon several times 
dredged; tut this was expensive, and only a temporcry 
romedy. Several yeara ago General Fhomes J, Crani, 
United States’ Army, suggested the plan of constracting x 
thip canal, beginning near the mwath of St, Clair river, i 
which veasels coald be passed nerose the lake in a direct Une 
to the entrance of Detrait river, whieh dows into Lake Erie. 
This canal was begen in 1564, and bea just been completed 
at & cost of sbout 42500 dole, having on the Qath of 
duly been formally acorpted by the United States’ Inspor- 
tor, It comsista of two dgkes 7291. long cach, 440. 
wide, amd meade of elay ant sand enclosed in timber 
frames, Ateach ond of the westera dyke, which is towards 
the Michigan shore, lighthouses are being erected. The 
dykes arn cotemd with willow trees, ect out in ornamental 
Ggures. Tho canal, including hays at ench end, which ex- 
tend besomd the dekes, ie 8421 M long, the width at the 
bettom of the entrance to cach bay being 41H ft, while 
between the dykes the bottom of the canal is di) ft. wide 
Tho dykes om either hand are raised 5 ft. above the water 
surtece, while the piles enclosing them are driven 12 ft, below 
the bottom, about 7 ft. being solid clay. The eatire work is 
constructed in # substantial manner, the canal bavlag euG- 
cient depth to pase vessels drawing 15 ft., and a constust 
streams of craft of all characters is now passing through. A 
eurrent of two miles ay bout runs through the canal, bein, 
the ourrent of the &t. Clair river, aud from tbe southers ¢ 
the veemle, baring uniformly deep water, cas in a 
direct lime to Detroit river, It is proposed to devpon the 
channel a9 as to allow roasels of 16 ft. draught to pase, but 
this will require as additional spprnptiation from Congress. 
This ship canal ie a great leaprovement in the navigation of 
the St. Ciair dats, the value of whiels is appreciates. Dy he 
heaty trade from both nations passing across that lake. 


Sepr, 1, 1871.] 


THE “ WATERSTAAT” OF HOLLAND. | css taken in the domain of public works, 


No. IV. 


(Continued from page 112.) 

Ix 1848 the revised constitution was established, 
apd on the 9th of February, 1549, a royal decree 
was issued, ordering the * Ninth Organisation of 
the Waterataat.” ‘To the influence of L. Jd. A. 
yan der Kun, although his views were not sre 4 
carried out, this igation jk much indebt 
His sound technical ledge, varied experience, 
and clear judgment, as well os hia prudent 
management, eminently fitted him to be an ad- 
yiser on the occasion, while they justly entitled 
him to be ranked among the first hydraulic en- 

ineers of his time. fie was opposed to the 

ivision of the kingdom «under two : 
without an Inspector-General, In his om, ‘the 
Minister of State was not in a position to promote 
the technical unity neceazary, since it was not to 
be expected of him that he should enter deeply into 
details, On the 15th of August, 1544, 
his advice to the Minister for the Home Depart- 
ment was:— “To attain technical unity, an In- 
- General ought to be appointed, or the 
technical matters of the Waterstaat must be, as a 
sub ent of the Home Office, committed to a 
director-general, who necd not be of the corps of 
engineers, provided that he ons sufficient know- 
1 and influence to enable him to protect the 
intereats of that department of the government with 
which he associates his name.” In the sour 
tion of the corps thik advice was not followed. 
The corps of enginecrs of the Waterstaat was com- 
posed of 2 inspectors, 5 enginccrs-in-chief of the 
first class, 4 engincers-in-chief of the second Chnas. 
15 engineers of the first cluas, and 15 engineerpot 
the second class. Compensation-for travelling ex- 
nes, &e., was to be regulatett by subscription. 
he minister was empowered t@yappoint 8) sur. 
veyors of the first class, £0 of thé second clais, 30 
of the third class, and 1) of thetfourth class, be- 
sides as many supernumeraries to the Waterstaat 
as might be required, who were to be trained under 
the direction of the supexigr officers to become sur- 
veyora, and to whom the prospecteof promotion 
was held out. This latter provision was chiefly 
due to the consideration that the title of civil en- 
gineers was accorded to the pupils ger ereg, Lae 
their leaving the sevens at Delft, whereas Van 
der Kan was of opinion that the right to that title 
could be obtained only by the acquisition of prac- 
tical knowledge. By this, the complicated arrange- 
ment in consequence of one of the decrees of the 
17th December, 1810, was to a great extent done 
away with; bunt still there was a defect, inasmuch 
as the other decree of that date was still in force, 
with regard to the national works; and the mea- 
aure was confirmed by which those worka were 
placed under the control of the states, and main- 
tained at the cost of thé proviness. ‘Though the 
organisation of the corps of engineers might be im- 
proved, yet their sphore of action was not clearly 

fined 


provinces of Growingen and Cholderland to xe- 
nounes the employment of Government enginoers 
and to appoint departmental engineers, “Thus the 
difficulties arising from the uncertainty of the poxi- 
tion in which the officers of the Waterstaat found 
themselves with regard to the different authoritica 
were not removed, nor waa the conflict dating since 
1798 between the States-General and the provincial 
states as to who should rale, ended, Generally whea 
digaatera or trying circumatances arose a national 
management was called for; on the contrary, when 
reat and prosperity were restored, such arrange- 
ment was less and less thought of; moreover, the 
relation between the provincial states and the 
Polder Boards frequently occasioned trouble. Dy 
a law (6th July, 1850) the competency of the pro- 
yinoial states in matters concerning the Waterstaat 
was defined on the one side; on the other by a law 
(12th July, 1855), a provision was e 
in certain cases, one which was that when two 
or more provinces were unable to agree upon 
matters in which their common interesta were con- 
cerned, the king, with the advice of his cq, : 
should settle the matter by decrea. The law next 
in importance to the interesta of the Waterstant 
was that of 29th A , 1861, by which expro- 
priation for the public benefit was ordered. 1 
this law, although the principle of taking prelimi- 
Ary possession was rejected as bein: ed to 
the constitution, and on ita introduction especially, 


much time was lost on account of the formalities it | title of inspector-in-chief. On the lat of October, 


Ate 


; which probably indveed thie states of the pleted 


iy a when it waa filled up by the appointment 
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1867,H.F. je, after fifty years’ service, resigned. 
Thus the Gashugenan oo FW. Conrad, a, 
A, Beyerinck, and ©, Brunings, the last of whom 


an important atep forwards was neverthe- 














After the organisation of 1949, J. I, Ferrand 


and L, J, A. van der Kun were appointed inspectors. |} #till in active service. 
At last, on the d0th of December, 1557, the long- (Te be continued.) 
felt want of a head to the corps of the Waterstaat 


was supplied, in virtue of a royal decree, by which 
it was ordered that in addition to the two in- 
spectura, an inapector-in-chief should be appointed 
at the head the Waterstaat from the lst of 
January, 1858, L. J. A. van der Kun was ap- 
ae inspector-in-chief, and J. H, Ferrand and 

. F. Fynje inspectors, the former with the title of 
About a month afterwards 


BURT'S DREDGING MACHINE. 


We Ulestrate, on the Seaing, ) an arrangement of 
Seige ees designed by Mr. Jazoes Hurt, of Velsen, 
N |, which has for its principal object the protec- 
tion of the bottom bearing of the pump pint wy ma 
juriows action of sand or other gritty matter, and to give to 
he end of the suction pipe & constant reciprocating motion 
mechanical m for loosening the material tobe lifted 


ed, supported 
wach a manner a to admit of the suction 
fematned there till 26th January, 1464, when Van | pipe taking a radial motion whilst ving wound. The pamp, 
der Kun died, Of what united strength can do in | Wich may be driven by steam or power, ducharge 
the domain of science the performances of these materiel 
three men afford sufficient proof, Let us take, for 
inatance, the pga improvement of the rivers, 
the forming of the New Merwede, the projected and 
eal accomplished improvement of the waterway 
rom Rotterdam to the sea, the separation of the 
Mana and the Waal at St. Andres ; eanalisation 
of tLe Diexe, and the important river works on the 
upper Maas, in consequence of the treaty of 1863. 
ides these works, which more immediately 
belong to the Waterstast, this period je remarkable 
by (a) the completion of the draining of the Lake 
of Haarlem, which the government made known 
in no other way than by announciig i in the 
Gasetie, with the four simple words “The Lake 
is dry.” But the committee, tho were charged 
with the work, rendered lees indwlible the reault 
of their 19 years’ labours by dedicating their 
last sitting, om the 12th of Apmil, 1658, to 
ordering the execution of a modal, after a 
design by F. W. Conrad, to commemorate their 
achievernent ; (4) the making of the railroad from 
Antwerp to the Hollands diep, with a branch from 
Roreudaal to Breda; (c) the reduction of the gauge 
of the railway between Amsterdam and Armhem, 
} ite extension to the Prussian frontiers, and junction 
withthe German Hines; (a) the completion of the 
line from Maastricht to Aix-la-Chapelle and the 
commencement of a line from Maastricht to the 
Belgian frontiors in the direction of Hasselt; fe) the 
line from Maastricht to Liege; (7) the canals in 
Oberyssel, commenced by De Kastecle and finished 
hy Stieltjea; (¢) the cnnal in Dreuthe, with the 
widening of the Hoogevern and Orange Canals, as 
well as the discharging canal to the Groose Vecht, 
near Ane; (4) the canals in Groningen and the 
canal from Assen to Groningen; (f).the canal from 
Maastricht to Lge under the direction of FL W. 
Conrad and J, K.P. Orit; (2) the improvements of 
the Dutch yssel. Inc uence of the law of the 
18th of August, 1960, by which the conatruction of 
| railways was undertaken at the expense of the 
| Government, other lines which had been projected, 
but could not be carried out, have since been com- 
or are in a state of progress. ‘The works re- 


The Grst-named is effected by causing 
eed of the pump to work on a piece of leather, 
ported by india-rabber of each thickness as will prevent 
posmape of water, the pirot being lubricated with oil con- 
tain in a cavity bored inthe ceotre of the shaft for that 
purpose, and from whence it can be expelled or withdrawn 
at intervals by means of a syringe when it is desired to re- 


new it. 
is attained by arming the end of 
prongs Sx tearing up or otherwise 
loosening the materials to dred, or operated upon. 
i vibrating in any required 
machinery, which a 


the 


bring @ great amount of mattar within range of the action of 


the pus ; 
‘The a for — motion to the on 
consists of a barrel on whieh the chain for elevating a 

pressing the pipe is wound; this barrel which recvives 
motion in opposite directions through gearing {roan a pulley 
driven alternately by a straight and crossed strap, carries at 


ite outer end @ pankon giving motion to a rack; this rack is 
farnished wi ; 


b pet ode armen that may bo fixed at 
any desired the ona wi ich emaing ta evatash with a 
bent lever al ly being the straight and crossed stray 
onto the fast pulley, and thus reverse the action of t 
peniony. Jn order to prevent the pump or pipe running 
down whilst i i 


gear, « worm 

effect the same 

wheel ant patent. = saunas by 
with the pipe noarly vertical, 

the accom, ing drawings Fig. 1 isan elevation of the 

machine, Fig, 2 0 plan, Figt. 3 and 4 aro plan and elovation of 

lifting gear, and Fig. 6 an eolarged view of the pivot bear- 


omy. 

Te aca ig pump, A, is fixed in framing and eapported 
by trunnions, J, I5', on a floating vessel; this 

motion by the shaft, C, which shaft ie actuated by means of 
the bevel wheels, 4, d, 


attalsed by a ratehet 
is also for the 
oseillation whem work- 


ne is seal 


quired for these railwaya, including the constrac- or the discharge enn be into a 
tion of bridges across the principal rivers ; the canal or other ¥ aloageide J. are sturls for attacking 
through ‘Tid Beveland; the grand cana] | the two irons, & &, one of which is conne = 


through Walcheren, the harbour works at Flushin 
and those projected for Harlingen, the damming o 
the East Schelde and of the Sloe, as well oa the 
cutting of the canal from Amsterdam to the North 
Sea; the improvement of the Great North Holland 
Canal; the making of the Waterway from Rotter- 
dam to the with the Inying of the Government 
telegraphs, will make this period memorable in the 
annals of the country. © period in its history 
cau be pointed out, in which plans so grand have 


1, one the other with the eounter weight m=. 
w?, are loose 


the fast 


been completed, in which the know! of the Tern pie dpe ws continue to revolve in one 
engineers haa been 80 ly developed, or in| direction until the other tappet comes is contact with the 
which that knowledge has taken so high a flight, | arm 1; this will enuse by means of the arm 2 a change of the 


‘The law published on the 2lat of August, 
185%, we mention here, since, in consequence of it, a 
separate board for the supervision of railways was 
instituted, and thus one of the ideas conceived by 
F, W. Conrad shortly after his appointment as 
commissioner to the Dutch Railways, and of which 
ibe development was found in a confidential note 
mmong hia posthumous papers, waa realised, After 
the death of Van der Kun the place of inapector- 
in-chief vacant till the let of May, 


tion of the pamp will 
fig ia yr section 


F. W. Conrad as i -in-chief, while to 
the places of inspectors were appointed H, FP, 
Fynje and J. A. Beyerinck, the former with the 


screw, a8 
shaft 
hole, 


necessary to 
and to apply a syringe at 
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DREDGING MACHINERY. 
DESIGNED BY MR, JAMES BURT, ENGINEER, VELSEN, NORTH HOLLAND. 


ALowRIAW Rariways.—lIn the course of last year, the | 
Paris, L' and Mediterranean Railway Company expended 


lines 
virtually terminated. It will be remembered that they wero 
— originally by pata ba = _— 
since, 0 q™te expenditure jo upon to the 
choos of Inst jor se SFM 6551, 


Tun Sr. Cram Sutr Caxat.—A ship canal connecting 
Lake Huron and tho 8t. Clair river with the Detroit river, bas 
been formally acoepted by tho United States, the work being 
declared to Bare beem executed according to comtract. The 
eanal was commenced in the spring of 1868, and has cost 
about 428,000 dols. Tho work consists of two dong dvi, 
eoch 7221 ft, long, 40 ft, wide, and constructed of sand anc clay 
enclosed in frameto€ timber, At each end of the west dyke, 
which is towards the Michigan shore, are buildings in course 
of comstruction as lighthouses; the ome at the southern end 
is nearly completed, and the foundations only of the other 
have been finished. Tho canal itself, embracing the distance 
it has been dredged out, is 8421 f. feng. including 7221 ft, 
ofdykes and two bags Be eC) one 400 ft, and lower 
one BOO 1 bomg- wealth of the canal at the bottom at 
the entrance of the bays is 416 ft., and it is 500 ft. between 
the two dykes. 
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PISTON FITTING APPARATUS USED ON THE KAISERIN ELIZABETH RAILWAY. 
HERR B. CURANT, ENGINEER. 
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line, which appear to ue well worthy of attention. Herr | senle in Fig. 5, nnd that them facilities are afforded for the 
Curant objects to platons fitted with ordinary cast-iron tings sage of sienm down the sides of, and under the rings, end 
in the manner shown in the annexed Figs 5 and 4, on the | theneo through the spaces, dd, Fig. 4. Herr Curant sdmita 


score that after being some little time at work, the rings be- rary open ee enh at ay ener ray 
considerable importance caso 0 


{ Railway, has contributed to Herr Heusinger von Waldegg’s 
Orgen 
jed | but be regards it as 


Sir die Portechritte dea Eisenbahawesen, a memoir, 
i i of the mode of con 


gines in use on his 








containing some interesting 


stracting the pistons for locomotive en; come leote Interally in the manner shown to an exaggerat 








engines working wi 


3 
wed in the latter peowe 


ir turning rownds; 
Ft bawsotpe the apring ard L ailap he 
en 


of piston is Mlled.ap by 


i 
| 


at pone 
lighten i 4 i bees J " 
eee 
Curant pl reay if the perme rings | regen nen 
oan ensily be nolaes and ‘me 

re 


faces of the ring can bo completel, 
minuten when the 


eet shape, 
Ddecatie he considers that in the first place there is.mo decided 


necessary 
of the cylinders; that is to any, the shape of 
tot the cylinder. For thie 


cy 

and thet of the cylinder; but thie h z takes 

foone time, ent requires ao skilful ‘eukues as tink to 

avi! it, an apparatus baa been constrected, by moans of 

which each rimg can be rolled to the shape of the correspond 
steam ey 
his a) 

of the body 

which i¢ fastened by 


which acts ns a spring, and which is couneeted with the body | 


of the piston by meana of the pin, o, if such & manner that 
both mast ture round together, Between the patton rin 
and the steel ring be a third and wider ring, m, ‘ehteh 
is, however, not cut o ich cazri 

igs. 9 amd 11, 


parates ix put together in the more or 


the iron eme! 
} was builtin Cleveland in 1851, by 
tro fell 





operat 
hammering of tho ring, it bas the advan! 
af mot requi a skilled workman, but can be performed 

aay common » Tho arrangement is evidently an 
application of Dudgeon's well-known tube expander ina 
modified form. 





CLEVELAND BLAST FURNACES, 

A Description of the Ayresome Item Works, Middlesbrough, 
qwith remariz apes the al ia sige of Clevaland 
Parnaces during the last tem gaare.® 

By Mr. Jost» Gretna, Middterbrowgh, 


€ es Paper was divided into two parta, the Gret haying 


ce to the rraduabingrense in the sae of the Cleveland 
Bayt, furnnces, sad the ansond — being a description of 
ePAyresome Iron Works, Middlesbrough. The aathor 
sated that the erodit of having proved that a considernbie 


#3 8 moans of eoomamisi ie doe 
wetter of Cleveland. The first Clase fureace 
te Me. Jon Vaughan, 

the practice of © and made his 
bi 15 ft. diameter at the bash. 


42 tt. iy decane 
a ual increase in aun ee fs at 
ft im Beight by 16 ft. Tho resalte of this 
in elee wore so satisfacto My. V. was 


to re-build pom the Whitton 


thes they iparal 

the blast furnace history of asy district, in which all 

original furnaces and plant were razed to the 
oaes on the now establised improved 


the 
and 




















t 
following Table gives the furnaces in the order of 
thoir respeetive dates 
a oe 
.) = 
2 |3 if! zi 
s = ox = 
z = |6 a 
fein, ft. iy, | 
a | 430) 15 @ )pamee 
4 476) 66) 41% 
6 |oo| BO 
2 weld i” 
‘ os 0 | ee s 
3 #0) 40) tem 
a | 640) 180) 7116 
2 | oso] 16} deco 
8 0) 10) ba 
#0) 180) 400 
#0} 160) tow 
66} 160) T2000 
2 |s30 | 170} wow 
1 Lo ifs 7,280 
1 ao Tm 
8 | ep0| 0! 12778 
a Ta 0 | 164 | iioes 
‘ 9 0 | 99.0 | 18.500 
8 woo!) BO lige 
4 | 670, 2% 0} 1dn00 
6 | sro) 190! igo80 
3 je 0 220 | i,000 
2 10 310 (17,700 
2 | spo 204! iNs00 
a S86 1 Ot1d080 
1 | 750 906 j1202 
2 | 750 269 | M900 
2 | io 2 ligew 
2 | ao 18/1140 
2 a0 WO i Mow 
2 [760 BO may 
1 [ise 20 | 28500 
“ 1 706 28 0 | 1800 
| 2 | 680 26) 18000 
in 2 oo 11 € | leon 
=| § | 78e 18 @ |1Z00 
| 2 | 956 220 | 35010 
| 2 | 8) 96 | 28500 
sai a aso 20 oo 
-| @ | 0 BO 
wo] 2 | 800 266 | 20013 
| 2) | ee) 88 | ona 
| 2 | 900 206 /4tha 
» 2 S50 27 0 | 32,00 
S70 1h Sarmucivos and Co, ae 2 450 | Ram 
mihi piemeiaga Vaughas and Co. .,, athens a6 NO jr 
A871) tackendy Iron Co, “te athtiael 8 9 | 26 6 | 28,870 
t 
WA Gfere, Milly and Co, | “| wo 0 36,000 











“te is worthy of wotice that, with only one or two ex: 
there are mow no furnaces remaining of all those built prior 
to 1850, #0 that, peructically, the peveent plants working in 

, * Abstract of paper read before the [ron and Steel Insti- 
ute 


= [Sepr. 1, 1871. 
Cleveland date since then. The author stated, it was bis 
F paces Nhat the useful maximum of” both beight and 
ameter of bosh had already been attained, if mot exeoeded, 
and that there were cinody signe of ® retrograde morement. 
The object of inereasing the nue of the Cleveland fernaces 
was two-fold; Grst, to imerease the 
ecoseaniso fuel; « third has followed 
improvement in —_ Tho author Eilers that not much 
has been fc from the first 
as been 4 








sbours. 
paper the author ohserred 
iy ae Teepect to the sizes of blast 
ecen that mane, ca paert, 
those furnadim, a, ard bas been paid to the 
proportions tion of the, materials charged, that 
the benefice inereased size have been fully Tenlised. 
The author coeaanan the descriptive part of his 


farnaces, and it is 
& mistake, ae it is only in 


semehanhbiesly for virvieg in during rating: o¢ 
« c or blowing in during ¢ i 
next OT, of the caleecsis ” Fes pel are 






Li o sidings, and are taken that 
eyes a od engino as fey a 
ton fron themee they descend $ force 
of geavity to i they are raised by a poe je hist 
to the lop of the ta, and aNerwarila tipped inté the kilne 
and ape y. The prong sep 9 caleined by « pro- 
partion ene in twent, seaall q a 
well ns the coke is filled De iron bucseen,: ama being 
we Pore at ine wp, heer tenews of ina, & 
= ~ ste ie ae Diasow aarsies 5 owt. of doke, an 
from of tronstona, ureace © ein 
8 barrows of coko, 6 of iromstona, and 4 of limestati. The 


2 
2 
2 


losed with the cup and come arrangement, tho 
a culvert below 
the stites and 


eet hee che is distribale 


Fe 


ing shop, consisting of smiths’, 
with r] 


bows with three tuyeres 
breast, and the lower part of the 





ealvining iin, also anG extensively used 
fureace 


in itn owise his 
ciple eeabi ating with 
ailers and a very fini eet ed Byows 
built by Messrs. Cochrane, Grove, 
dlesbruvgh. 


ators, ‘introduced et ty ode Od ‘works; the 
i ’ 


oa 
8 wi 
| Company, of Mid- 


HOT BLAST STOVES. 
Further Revults from thy Ues Of Hot Blant Fire Briet 
By Mr. T wv rnabyT : 
re weoseas nrrwatl, Toad ante Weeks, Brepheton 





wre ul 
wes a idod of 0h ie before the I te 
forte tigie i the loves as patup 
at the U t 0 results ea 


Wo 
in this article are those of od the 
Empey extending, the one over a course of 2}, and tho 

© it had 
been stated 
in height, 20 ft. bosh, 15 ft. Gls. ‘i 

late, and 5 ft. hearth; that the « 0 heat, as & 
an a Party seer Cdl EA ower, was is 
) tdyeres ; the mineral charged i 

of enb- teed heagetiibe kad two-thonde Cloweland, « mixture 
FP emper me bel so ‘etallie iron ; that the 
tion of ton of iron tho first year waa 17 ewt. 
Sqra. (weekly make per furnsce, 380 toms); that the quality 
—aee f white iron was 
only 2 per cent. over the ynar. 
8 ecries of eomen' e 
Lowthian i one of which treated of the results of the 
working of the furnaces at Consett, wherein he 
that the jncreased leat ewpplied in the blast 
—— mare: os fear oy of coke, and the 
annlysis sat tl furnace showing mare 
cartonta acid, parr enrbonio oxide. deduced 
therefrom: that the result must bave been prodeced by the 
heat of the blast only. That suggreted to the 
—— " 

rr 
blast fu 


working with tho fire-brick stores, No. 4 fur- 


s, | oace was blown in during February, bey and the averages 


commenced six woeks after —viz., om April 


tute. 
i 


Google 
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toB th, per loch, when the temperature was about LMKP, 
ani the average consumption 17 owt. 5 qra. per tom of irom 
produced, the total make being 873 tons per week. Durin, 
the latter half year the make rose to 401 tons per week, 1 
the coke felito 17 owt. 2 gre, the quality of iron being 
B4 per cunt, No. 4 forge. Dering the next three 
months there was alittle hanging, and some forge slag being 
ut into this the average mako per week gave 363 tens with 
fi ewt. Oqrs. 3 Ib. coke used per tom of iron. The blowi 
power was then improred, a higher eeure of blast tried, 
and the furnace was put om old burden of one-third 
bernalite and two-thirds Cleveland. There was then noticed 
an increase in production. When, bowever, the ne 
was raised 69 Ib, per square inch, or 40 per cent. pro 
duction 8 corresponding increase, but the stoves 
being already worked to their full power wero not able to 
develop the same tem 
irreent 
ut the 


Lemony 4 in, the 
‘0 4, and more jar. About 1) cwt. 
more coke was used when the blest wos at 100° and about 

was made, This furnace bas made 
a tolstere of one-third beroatite and 


thought that the production of pig irom should hare been 
regular also, bat suck not aloe F case, he considered this 
question very minutely. He traced the irregularity of 


= 4 t other iron masters had considered 
there waa no fmult to be found with that or the shape of the 
furnece. The make average 893 tons per week for the first 


three moeths with coke 19 ewt, 2 qra 8 lb. per tom. Early in 


the current tho temperature was reduced to 1260° as 
advised by Mr. I. Lowthian Dell, so a4 to compare with No, 4 
on equal but the coke went up to 21 ewt. 2 gra, 


temperatures, 
being an increase of 2 owt, for 200° of temperature. 
imegularity continued, and the noszles were en to 
of area, but without remedying the defect ; im 
fact the production is (0 tons per week Teas than No, 4, and 
that at an increnso of 2 owt. of coke per tom of iron turned out, 
The Consett Company are about to reduce the diameter of 
the w part to that of No. 4, 08 the present dimensions, 
though they may suit as 80%. furnace, will not do fora 
65 ft. one, with the mixture named. The writer thinks that 
in the ense of No, 5 the coke and picees of bp 
roll to the centre, the small mine and ore remaining near 
periphery of the furnace, dhe blast forces ite way up the line 
of least resistance, viz, the centro, 

Tho Comsett Company decided to apply the stove to two 
new blast furnaces, the size adopted being the meas between 
4 and 6, viz., 21 ft. towh, angle 72°, size under bell 18 f1, 6 in. 
diameter of bell 11.ft., with a view. of arriving at the maxi. 
mum economy by exper! t, Ome of these furnaces has 
been in blast about two mouths, and ¢o far the coneamption 
abe pew ri ises to be the mean between the quantity weed 

" 

‘The author attrtbutes the successful working of No. 4 to 
the action of the brickwork im the etoves, which form is 
actual practice large reservoirs of caloric at » temperature of 
1400°, this heat being given off when a stand takes place at 
tay time, & “ tuyering" ora“ scaffold,” when is all cast- 
tron t, BO ges being produced, the stoves are being 
cooled . an efect prejudicial to the working of the fur- 
pace. 


farnace being equal, regularity of quality is the iron is in no 
incompatible wi f h 
Pehary ty Py toy 


of tamperataro in 


THE HEIGHT OF BLAST FURNACES. 
On the Advantage of Increased Height of the Mast Furnace 
ta the Midland District." ‘ 


portion of the savin; 

beige of ‘and 
that no additional advantage waa gulved by the cnens valle 
It waa, howerer, at the same tisse, suggested that those 
lntter were enleulated to anewer an important purpose, in 
* Abstract of paper road before the natital 
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relioving the weight that, in an open 

upon the materials and this high furnace oo: 
districts where the fuel is too tender to bear a considerably 
in’ weight. From certain facts which Mr. Plum gave 
in detail, he concluded that the novel and peculiar 


he construc: 
tion of the Ferrie furaece has more to it than at 
first sight ap, and that the adranteges it ines to 
realise are well worthy of close 


mnecigniee by the institute. 
Parsing on to consider the example of the Cleveland iron- 
masters in increasing the height of the blast furnace he 
poe out that this plan bas mot been very extensively 
lowed out in other localities, and it is still a question im 
the minds of some gentlemen of great experience, whether 
to much of the saving of foe! attributed, is really due to the 
ter beight. He information of South Staffordshire 
urnaces working with a yield as low as 24 ewt. of coal to 
the toa of iron made, though he informed the meeting that 
this statement should be aorepted with reserve, as the Staf- 
fordsbire method of reckoning weight isa tery lax ome The 
aethor next went om to detail certain isaprorements that 
memed to bave added so much to the prosperity of the 
northern iromworks, and which he had endeavoured to en- 
graft upon ap old and dilapidated plant in Shropshire, but 
¢ different erre 2 in form and condition of the old 
ironworks, asd the diversity in the mature of the materials 
maile it necessary to proceed with much care in reconstruct: 
ing or in ndapting the old furnaces to new modra of working, 
The Ofd Park Companys furnaces, four in number, were 
45 it. high and 14%. fin. atthe bosh. A — of the gas 
was taken froan two of those by Darby bells, and utilised for 
raising steam only. Iss 1460 it was decdded to ereet ome new 
furnace, in the vA of an old one, te bo of the sate height 
but of more modern construction, vis. cased with tron plutes 
upon anee an Sontonte Of. Gin, elose meee sis 
tuyeres equally divided, with provision fora pertion of the 
quiste takes of by a culvert round the neck of the fur- 
nace. Thesize at tosh was 14 ft Uin. While in progress it 
waa Cetorwined tomake a trial of an increased height of 16 ft., 
making the furnace #0 ft. high, and it wasso Gulebed and 
got to work, but at present the results obtained from it have 
not been complete, in consequence of both the heat and 
pillar of blast not having bees as yet so teuch nor so uniform 
a6 required for testing sts capabilities; but comparing its 
work with the other furnaces, oo far as it has hoes practicable 
to do, tho best rewult bas been a yield of about 10 ewt. ol 
coal per ton of irom bese than the on record in the old 
furneces, The quality of the metal bas been better, and 
alwaye er then indicated by the elmder, usually the re~ 
verse of the old furnaces. Tho favourable comparison ob- 


ho | tained from the bigher furnace led to the idea of raising one 


working) by putting 
leaving the gas to be 
» At first there rat no 
furnace worked extremely 
het at the op aod thayield was excessive. It was somewhat 
improved after the gas was ially withdrawn, bat unti) 
i been fairly comparable with 
rothert, From the experience thus the author 
arrived at the following conelusions:—1. an a yr 


ield has beon decided: he 
JF the furnace deacribod, is 


of the old ones to the sane beight (while 
on an outside easing to the tunnel A 
taken off nbout 201¢. from the 

vision for utilising the gas, and 


obtained from the increased 
2. That to the extent of 00 ft it 
tay be safe to construct furnaces in districts having tender 


cokes to smelt with, but certainly mot more, unless upon the 
Ferrie aystem, if found to answer the purpose of adequately 
relieving the materiale from undue pressure, as he ol 


i ing the yield, fer whieh the experience in Scotland 
wil doubtless be resteted to for guidance, 


———————_—__ 

GASES FROM THE BESSEMER CONVERTER, 
On the Composition of the Gases Evoloed from the Bessemer 
Converter dering the Blow,.* 

By Mr. G. J. Sranes, ASM, 

Tis investigation was undertaken in the hope of solving 
some of the difficulties connected with the speetroseuper 
observation of the Bessemer flame, and aleo has likely to 
aford a further insight into the nature of the process gulng 
o@ fn the converter, 


‘Tho gaa wae collected for analysis by moeans of an iron gas. | 


ripe, having a swan-necked trampet mouthpioce of Greclay, 
which was dipped into the mouth of the vessel after it bad 
been turned up. Tho gaa, frons its pressure in the converter, 
tushed through the pipe with some velocity, and after the 
whole of the air bad been swept out, glass tubes weev 
attached, and when filled with gas, at particular periods of 
the blow, were hermetically sealed 
before remoral. 

The gas was anal ta some cates by two different 
tiethods, and the duplicate results were found to agreo. 

The fol| tabular statement shows the composition 
ween trl at different periods of a blow lasting eighteen 
minutes: 


No.t Ne? No.8 Nod Nod NoG 
Taken 2. 


4. 6. 10, 32. 14. 
asT 82 ass 28 134 
395 452 1059 293 81,11 
aoa 92 —— Absent Absent Nona N, 
$8 990 200 2.16 
R937 S668 85.28 F483 64.24 
Nove 


_. from start 
Carbonic acid = 10,71 
—— oxide None 
gen 
og 
Hydrocarbons 
100,00 100,00 100,00 100.00 200.00 100,00 
On dissecting these rewulta we find that the nxygen corre- 
sponding to the nitrogen in Ne. 1 is sufSeient to oxidise not 
only the 443 by weight of cartes that are contained 
in the gas, bat also 11.91 parts of silicon, and ns these two 
seticaly the only ones being burnt from Euglish 
period of the blow we may take it that 
t the propertions in which carbon ond 
sibeon are Bow being got rid of from the metal, And this is 
exactly what anslyees of tho metal at this stage chow. for it 


* Abetmet of paper rend beiure the Iron and Steel Instalule. 





up with the blow-pipe beat 
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is impoeed | waa found in ome instance that metal containing 3.57 
be used in 


the commencement lost 53 parts 


> 


carbon and 2.24 silicon 
f carbon 


carbon 
specimen hed become permanent. It shows quite a diferent 
teealt from the previous analysis, the large tage of 
carbonic oxide now present explaining why the flame has 
become #0 much more Juminows, We now find that &6 
parts of carbon are being oxblised along with 625 parts of 
silicon. Sample five was tested specially for hydrocarbons, 
but nome were found. Sample six shows that 18.45 parts of 
carbon are being barnt at this period, and only 46 parts of 
silicon whieh ——- with enalpas bes the , these 
Sng that the Inst traces of silicon go slowly, 
Phe author conwiders that the reason why carbonio anced ie 
formed during the oat pent of the blow, and carbonic oxide 
nt a later stage isto be found in the inerease of temperature 


& 

ctruss at the commencement of the blow is that we hare 
ho only white bot solid matter to look at, there being no 
actual flame, and the temperatare being too low to give the 
specimen of carbonic acid, while Inter in the blow we hare 
an abundance of carbonic oxide burning at the mouth of the 
vessel, which is aleo at « very high temperature, and, there- 
fore, wo get # carbon spectrum which is distinct from other 
carbon spectra yet seen because we have not yet been able 
to examine the trum of carbonbe roan on Cn perteenter 
temperature of the Bessemer flame. Mr, Seclus believes that 
Deville's theory of the inorensed luminosity of Lames under 
great prewure belag duo solely to the increase of tempern- 
ture is applicable to the great lomlnosity of the Bessemer 
flame compared with that of earbonie oxide burning at 
a low temperatere. On comparing the gas from the 
Heasemer converter Goring the Istter part of the blow with 
blast furnace gas, and with analyses of gas from Siemen's 
producers given by the writer, it is seen that the former ae 
valuable a fuel as any of them, and asa works using 1000 toms 
of pig per woek is seuding this gns to waste at the rate of an 
equivalent of 25 tons of coke per work, its economical appli- 
cation becomes a polat of great issportanee. 

The writer beliaves this could be acocanplisbed in a simple 
manner. 


—_—_—_—_—_—_—_———rreed 
FERRIE'S BLAST FURNACE, 
Ou Mr. Ferries Self-Coking Blast Purnace.* 
By Mu. L Lowrntas Bers, 

Tits author stated that, at the annual meoting of the [ron 
and Steel Institute, beld in Marea, Mr. Ferrie clbed the 
construction of his furnsce, and at the same time furnished 
as account of the ordi work of this furnace, compared 
EL ee a ee the Colt- 
ness > working in ordinary way, 
wire to derived from the increased height of 
furnaces having been demonstrated in the North of England, 
ot waa natural to Sew bow touch of the economy obtained 
by Mr. Ferrie was due to the increase of beight, and how 
mueh to the heat evolved by the combustion af « portion of 
the furnace gases in the Zues, Myr. Boll stated at the pro- 
vious mosting ‘eat whether the fuel used in the furnace 
were employed in the shape of ecko or coal, it was not until 
it bed —- ie one fares porgt ne | Tor in 
s io, pointed out that, viewing the 
coos in this manner, it appeared to bias cmowhat douttful 
whether the advantagoof Mr, Forrio's system was pot chaedy 
duo to the addition made to the height of the furnace, rather 
than to the self-coking portion of chan, He was 

eotertsin this opinion from the fact that, taking the 
quantity of coke in the coal actually used by Mr. Ferrie, it 
, aller making the sllowance for his 

with the fuel wsedi 


the Ferrie conclusion tha 
the raring of coal is due to the increase of height, and half 
to the combustion of os pe in the @ues in the » 
of the furnace. this examination he oon 
imself entirely to an estimate of the ectual evolation and 
appropriation of heat, but as bo was informed that all pre- 
ous attempla to ecomomise fuel in by means of 
higher furnaces than ¢hose in general use at the present day 
failed, it ia possible that the intervention of the structare 
forming the upper of the coking furnace may be useful 
in the manner alluded to by Mr. Plum, by relieving a tender 
material of o ion of the superincumbent weight. ‘Ibe 
author aleo alleded to the statement of Ar, Ferrie, to the 
e@rct that in bis furnace there was an improved yiell from 
the irosstone. Although the quantity stated by Ar. Ferrie 
recmrd large, the results obtained by comparing Coltmess 
with Monkland appeared conclusive, and, therefore, he agreed 
with Mr. Ferrie in thinking that the raving at the top of the 
furnace is the only way to aceaunt for the difference in yield 
terntioned by Mir. Ferrio amd confirsord by the Colinees 
Company. 


* Abstract of paper read before the Iron and Steel Institute. 
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THE ROYAL AGRICULTURAL SOCIETY'S 
SHOW AT CARDIFF. 


As most of our readers are no doubt aware the next meet- 
Agricultural Socioty is to be held at Cardiff, 
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old boilere—that is, boilers that have manifpstly boen 
k for a considerable time—will be admitted without 
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hoop Each whatever form or size must be provided while bd i borer gs ‘ neidered that 
from iree- no wi is is co at most 
prods, ua- boiler a fi e be three men two nape ar sutfigent; only one 





the following mountings : 
‘Two safet Toivns, enchvof sufficient sizo to Tet cif nil the 
steam the boiler can generate without allowing the 


es Sa pee aaa alee Oe ene it will be noticed, dows not past ovee the 


Two seta of gauges for ascertaining the water level. tobe cultivated, otha ns bow ealieatdy bat, 08 


One stoam preewure au . which muust be tested and i 
vesited by the sockany’sangineers bufore the boiler cars while the implement or enrriage is gradu- 


t im comibent ex with the on- 
men aod boys noed be agricultural 
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the 
boiler, in addition ni i anel is therefore Inas easily affected by rain. 
cnet tho fead is introduced below the lowest aafo water | When this track is too wet for the engine, the rope may at 
level or whore there is @ length of feed pipe between traction 
the engine and boiler. 

will be allowed to work without having 


the engineers’ of safety, and the limit of pressure 
comspicuoealy attached to it. v . 












ashea, the work may be continued in wet woathor. me | 
—— join flelds, and these are, of cours, 


poehones & Se reece 

Any engine which is entered for competition, or for work- in oectusion we may etate t t. Dennett's system ap- 
iog Ie the yard of “ Machinery in ner which, from do. | Pears to be intended rather as a plan for enabling traction 
= sunstredtion, a a7 causs, i, in the inion ot — saa ee of yey in nat mp < ip wad 

udges and consulting engineer, “ unsafe,” shall not steams A rposes modern 

allctyoll io work on the pack ‘6 premaisos ; and further, the a cystem which it is proposed to pleee in competion Soe 
word “unsafe” shall be to the engine during the tackle on the clip drum, double drum, or double- 
apart for final comparison. remainder of the exhibition. engine systems. 
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then led off to a chimney by # descending flue fitted with | is full 
The gases from the blest | upom it 


a« sliding damper, as shown. 
furnace are bronght to the boilers by a flee beneath the 
groand level at the front end, as shown in the lowgitadinal 
section, gas mains, arranged a9 shown 19 the various views, 
coudeeting the gasca from the @us to the combesrlon 
chambers. The longitudinal section and front elevation 
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descrited, asd when completed the author says that 
fo placed the — proper, A quantity ef pul- 
verised iron ore about one-fifth of the total amount required 
to fettle tho apparatus is thrown in, the furnace is heated 
made ——- couiy until the agile ta os 
letely melted, o apparatus is ¢ stopped. mt 
Fart of the molten iron i not been oosausved by 
i ing surface puna to the loweet 





also show the construction of the mozales at which the| [ove of the furnnee, and forma a pool, into which 
gases are burst. The combustion chambers are all fitted | there are pat » number of amall and | bumps of 
with ordinary firegrates, for use if required, the mouths of | iron ore of euch dimensions as will be to allow the 


the ashpits being, of course, however, tnider ordinary cir- 
cumstances, closed airtight. Each boller is provided with 
a steam dome, two safety valves, and all the necessary 
fittings, and the whole arrangement and details are very 
neatly worked out. In comclusion, we should state that 
the boilers bava bees made from the designa, and under 
the direction, of Mr. Charles Wood, the engincer to the 
Tees Irom Works, 


DANES'S PUDDLING FURNACE. 
A Description dunes Patent Revolring Paddling 
ml 


reace.* 
Ry Mn. Sauces Daves, of Cincinnati, Ohio, U.S.A. — 

Tue author stated that axpeeinaals were com! ed in 
the Cincinnati Railway [ron Works, in May 1863, with w 
small revolving furnace to puddle from 
beat. Sai ul results being obtained, two larger furnnoes 
were built, and were 
peried they hare continued in regular operation, amd are mow 
at work. ‘Seteral inprorements have, howerer, from time 
to time, been made in them and adopted. Is April, 1470, 
the abore company, finding that the work and results ob- 
tained were ro satiefectory, ordered the remoral of all their 
old hand peddling fernaces as fast as the revolving ones 
could be erected. “They are now Epitiieg. exclusivoly with 
the machine puddlers, and are making puddled balls 700 th. 
in weight. In Febroary, 1871, the Roane Iron Company, at 
Chattanooga, Tentessce, commenced working a 700 tb, fur- 
nace, and contracted for ten mory, Particulare were given 
by the author of the various works in the United States, 





the revolving pudd furnace has twon adopted, 
among which are the Ohio Falls Co., New Albany, Indiana, 
the Jones and Langlin Works, ‘a, Akins 


Pitteburgh, 1 
Brothers’ Works, Potteville, Pa., the Indianapolis Rail Mill 
Co., and the Atalanta Rolling Mill Co., Georgia; and at all 
theso establishments it is asserted that the machine has 


ordinary 
in ee 
the 


perfect combustion of the fuel” ‘This blast is regu: 
Inted by # ralee, by 
of the quantity of gaa generated and consumed, and js thus 
ecabled to make the temperature auit the requirments of 
the charge in the diderent stages af tha pudding preeess. 
The ashpit and firebole are closed by doors to prerent the 
tecape of the blast exeept through the fire, and the Erebole 
hee a coil of wrought-iron water-pipe cast into it for the pur- 
pee of allowing a stream of water to cirealate around it to 
ep it cook, similar coil is inserted in the bridge plate 
between the fire and a charge of metal. Fastened on to the 
bridge-plate isa ring with « flat surface on one side, which 
ring has « pipe or piprs cast into it, and is made in ome plree, 
or in sections. This forme « butt joint with the wenion 
i een The face is cnst om a metal chill to 
rden the part exposed to abrasion from the end of the re- 
volving chamber rubbing against it. 

The revolving is made of two end pieces, 9 
formed as to be banded together with wrought-iroq bands, 
and to have detachable rings om the part most exposed to 
the fire, It reste on carrying roilers to allow ite free rota~ 
tins, and has aleo suitable ribs for strengthening it, with 
holes for rivetting the rings and stave plates upon it, The 
two ends are comnected together by a series of stare plates 
to form 9 cylinder, amd are of avitable length, according to 
the desired site of the chamber, have hollow ribe ren 
ning longitudinally, which serve the double pu: of bold- 
ing tho fettling, and keeping it cool, and, when riveted 
together, form an open eylinder, one ond of which 
butts aguinst the ring that is fastened to the bridge plate, 
where the ate itted over the bridge from afar 
and the other opera end serves the parpoe of « doorway 
for the reception of the charges of iron, and also for their 
removal, as well ne for the esenpe of the products of eom- 
bustion throwgh a movable hradpiece, which connects the 
revolving chamber and the chisaney, This piece enn he 
moved at plessure by means of n suitable apparatus overhead, 
aed, when in its place for puidling, the ecaping gases pass 
through it into the stationary fue, and theece to the chimney 
or beiler, When adjested for puddling, the picee ie held in 
poetilon by yy props, and balls of great weight can be 


removed from furmace very readily, the end being open, 
It has ales an arrangement of water pipes for keeping it 
cool, and a stopper bele in froat, so that the operations goang 


on inside cam be seem at all times, 

The easel ia euade te revolve by means of a toothed whee! 
Gxed longitudinally upes it. A saitable engine is attached 
to each machine so that the chamber ean be made to revolve 
atany speed that may be required according to the difereat 
tages of the operation. The most inv t feature in 
ganesion with the invention is the lining of the vessel. 
The foundation consista of what ia termed the © initial” 
Lining, whiek is composed of a mnizture of palrerised iros ore 
and pure lime, worked with water into the comsist of a 
thick paste. Tho method of putting om this “ initial” lining 


* Abstract of paper read before the Iron and Steel In- 


KH) to DOlb, per * 
to work in April, 1869, since which | #°P 


y rates ie lowered ¢o froem two to three revolstions 


whick the workman hata perfort control | © 


maid Jusnpa to project over the surfeee of the liquid ore by 
frows two to six inches, This part of the fettling is slowed 
to set when a fresh quantity of palverieed ore bs thrown in. 
The furnace is again maile te rotate slightly until the sew: 
added ore is liqaefied, when the spparatus is ngain wtupped, 
and the pool is filled with — as 5 ‘the operation 
fe contianed in this way an 1 the wholo of the russel is 
properly fettled, From 2 to 2} toma of fron ore are required 
to fettlo a TOGLb. furnace, The irom is te the 
furnace either in # solid or molten condition. W 
in the shape of pig iron, the melting down occupies 

80 te 35 mainutes, during which » partinl rotation is given to 


cinder be y solidified im the metal surfece, and is ear- 
ried down into or below the bath of melte iron im n com 
tinuous stream, whieh, in rising ap through the irom, com 
bines with the ienparities of the latter in « far morn eifectual 
and ccanplete manner than any mode-of puddling hitherto 
known ean effect. On the expimtion of the said five or 
ten minutes, the iron begine to thicken; and thecmotion 
is stepped. The beat is then raiset so that the cimber 

periectiy liquefied, and the veel be 
into such a position that the tap hele ahall be 
the Jewel of the iron, which by this time has 
partly » The paddler gently pushes back the irom and 
the cinder is made to ren The heat is ngain raised, and 
the furnace is pet in motion at a velority of from six to | 
eight revolutions per minute, by which means the charge és | 
doshed about violently in the furnace. A high tasaperrature | 
being kept ap, and the eharge being continually turced ever, | 
the particles begin to adhere, when the velocity of the mppa- 
minute, 
spon whiek tbe ball then speetily forme, ‘Lhe puddler 
ther solidifivethe front end of the ball by a few blows from 
hole. The of the 


the 
orehis had cas haxtemanel, aadeiee flue banging’ frees 


just over 
beosine 





out by means of 
in a squeezer. flee is after the requisite quen- 
tity of cinder aed metal have been agnin charged, andethe 

fs continued. — rie sig to tes cherges nto tnade 
Eorore any refettling is , and these beate are worked 
in a day of 10 hours. The writer gave results that have been 





farsished to him, ae obtained at di it works, by tho use of 
revolving es furnaces. The following may be taken 
ma sample of eo: Puddling aid alge charged nt the 
Cincinnati Railway Works for week ending July 6th, 1871; 
Ib. 
184 beats, 600 Ib. ench a+ owe = s110,400 
Prodect ofrail tops w. . e112 
Gain = 6,411 Ih. oF 
5.5 per cent. 


Time, 6 furnaces 4 days, and 4 fernaces Iday, A day 
lost, im consequence of the mational Woliday,om July 4th, 
Week ending July 15, 18725 


Ib. 
218 heats of cold pig, charged 690 ib. 
each we ¥e . ape o» = 180,060 
Product (tops) ... que Pe 198,934 
. 6,134 Ib. or 


4.48 per cent. 

Furnaces at work, 4 for? days, 6 fur 8, 6 for L day. 
Quality of pig used, half interior, weak, cheap, and half fair 
eharenal, Thermometer — above 80° during the above 
period, and gost of the nary iron working bed to be 
stopped « part ofthe time. The excess of product over the 
weight charged is caused by the richness of the fettling used. 
Mr. Danks claimed for the revolving furnace the following 
advantages: A great savicg in the cost of labour and also in 
the consamption of coal, varring novording to the size 
of the furnace; a wuperioe and snore rogular quality of 
puddled iron from a given quality ef pig; a yield of 
puddled irom mech in excess of the charge of pig metal, 


instead of the weal Jom, the extra yield being obtained | 
used in the machine; | 


by the reduction ef the rick fettlin 
eight to ten heats, whether of from 4 to 10 corte. 
are mado in » day of ten hours, when suitable motal is 
used; the reGning is very complete, the whole of the 
phosphorus, and silies, and the eulpbur, to a large extent, 
belng removed by the chemical action of the lining mixture; 
the very hoary nnd exhaustive labour of puddling ia per- 
formed by steam power, thereby enabling one rkilled man to 
attond to the working of m large quantity 4firon; the bring- 
ing to natere and balling of tho irom ws completed by the 
rotary action, withowt the ase of rabbling, except when the 
beat to be divided into smaller balls, and the capacity 
may be suited for heats of any weight from 5 cwt. upwanda. 
Tho ct of the furnace, weight of preduct comsidered, is 


stitute, Oe form of Mr. Danks's furnace was illustrated by | about the same as that of the wual band puddling furnaces, 


as in our last number, 


To order, however, that these advantages may be obtained 
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to their fall extent, by the use of this new form of puddling 
furnace, it is essential that the whole of tho arrangements 
connected with the manipulation of the iron may be wpon a 
suitable scale. 








coments 
suit- 


as the subsidi iances are 
pes proper sei so will oy fp a 
in) 


in 
bao 4 and 
uct, 
fected in the furnaces. 


difficulties 
fettling wns destroyed by the hooeeg, ome of the iron, 
and, ecomdlr, the fetiling wes so highly silicious that the 
quality of iron was completely destroyed. It 

trom what waa stated in the paper that Mr. Danks 
comae these difficultics. 


Mr. Meneduus ; 


dome 
The lining im both furnnoes waa thick, and it seemed to him 
that the point to be aimed at was to get « furnace with » 
thin lining cooled by water fro 
poy nape ur, : that the — cd a should 
go to of erecting ono le 's furnaces, 
and practically test the benefit claimed for it. 
Mr. Nenelaus said mo cee woeld hare rey 
should if Mr. Danks had wally op 
Aifbeultion which met him his 
dling by means of machinery. 
with Mr, Lianks for the erection of one of his machines; but 
ss this involved great expense, thoy had tet yet come to 
terma, as he (Mr, Menelous) wae anxious the matter should 
be comumerelally eatie(actery. In order to teat the trath of 


| the statements made in the paper, be would suggest that the 


funds at the disposal of the paddling committer should be 
expended in semeing ® eommission to America to investigate 
the subject. If, however, this wae pot done he and some 
others were determined to go to the expense of sending each 
& comsmission on their own account; but, however the thing 
was dono, the information gained would be equally at the 
servioe of the members af the institute. 

After some remarks from Mr, Walter Williams, of Wost 


Bromwich, h 

Mr, Danks said that he would give overy facility to an: 
commission that might be sent to Amerien to in te hie 
invention. He then proeeeded to give some further details 


Tespecting the working of hia machine, and to reply to points 
Which hed boon suleed in @ho-everee iin. 





Tue Haove axp Rotrgnpam Steam Fine Exqivza— 
Very satisfac results hava. beon obtained from these es- 
= bailt by Messrs, Merryweather and Sons. The ongine 

ihe Hague delivered 5 cent. more water than the 
quantity stipulated, whilet the performance of the Rotterdam 
engise exeoeded the protuised quantity by 50 gallows per 
minute. It is sntiets to the English engineering trade 
in general to give proof that their productions, as in this in- 
hanen, a90 Sather tudanculed in their powors, than is giving 
out rewults which they cannot maintain. 


Tux New Mernorous Warez Act.—Os Saturday was 
issued the Act to amend the Motropolis Water Act, 1852, 
and to make further provision for the due sup water 
to the metropolis nnd certain places in the neighbourhood 
torre’. shame are 51 sections in tho is and Vamnoodeobetes, 

object statute, as expressed prea to 
i hy a Be provision for sceuring to the momgeine con- 
thant supply water, It is with the 
recited Act (15 


— : A gr After eight 
fon rom the amen the every company, 
whee required ag nao “ta the manner ‘iseeted, is i 
provide and throughout ite water limites a ¢om- 
stant supply of water for domestic , and make 
such water reach the top etory, After six months from 
tho passing the me itan authority may make appli- 
eatlon for a constant supply within such district, an: 

when set provided an appeal is given to the Board of Trade. 
There ore various regulations set forth in the statute, which 
are to be published, amd penalties to be recovered for non- 
compliance. Ibe companies may require owners and orcu- 
pliers to provide proper " he which term includes 
communication pipes, and also all pipes, cocks, cisterns, &c., 
tased or in for supply of water by a company to a eon- 
womer, and for that purpose placed im or about the premiers 
of the consumer... Power is given to enter premises for the 
fuspection and re of the fittiags. There are provisions 
aa to fre~ Board of Trade may appolut persons 
to inquire report upon the quality of the water. There 
ere various ofher provisions to carry out the preamble, and 
there is a section tat am incoming tenant is not to pay the 
arrears of the outgoing tenant usloss by express — 
The schedules annexed to the statute explain mnetro- 
politan authority, the districts, and the companies mentioned 


(in the Act, 
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membered that oar course extends over at least ye 

and it is now only one since the college wns fires talked of. 
7 those who have. lately and can prove that 
they have been looking forward to these examinations, 
" jsanld be allowed to exmpate with the members of tho osl- 
i passing the preliminary examination which 

out of their power, 

“ Pair Play is a Jewel," and unless some such arran, 
ment ie mado, I, for one, shall gather thet wach is not 
the ith ndia Offleey 
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ge 
the 


of my aloepers, : 
test by falling weight, I bave in« 
howing tests quite equal to that of Mr, 
bat consider euch xewults quite 
T have ales noticed that sleepers 
a] higher rewults than Large 
m says: * Tho result wal 


Ie teode,yaekaoe 
ean be converted into charsoal, aud’ 
the iron ore. a 

ys pet down by public opieh 
- Ag Sole for a col 


better substantiate the BR 


one: 
lit, The way in which the uneascessful candidatos have 
been treated us to tho reealts of their labours. I nm myrolf 
one of these. The only communication I received after tho 
‘was to the effeet that I was not through. 
t “+ i 


hae 


Bus for Prramatta.—Gas is about % 
catia, New South Wales, Each of t 
Sydney ia now getting a supply of gaa. 
Gold Mining in Victoria.—The namber 
toiners im Victoria was compated last year 
sumber of quartz miners was 10,440, 
of 00,805, In 1809 the number of 


aguregete of 67 483. rey 
Poles.—A new tele: b 
patented in the United i leas . 
vanieed iron tubes, which ean be p on 
othor, like B beleswope, and can, hep ‘ore, 
wit t ense, mi an 
pay ta 1s € oat of the ground 
tio, 16 diameter, the sooonid mction 
soctionigizn, «= SA yt 


to start again 88 soot 


ho tis get) r 

A aad Ghe thie | 822! 
The artival is noted at-Vans 

t of the Canadian Panifie 
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as possible to surrey the country lying between Fort Ram~ 
loops and the bills om the east side of tho Rocky Mountains. 
The surray of the coast will be delayed until « line through 
the Roeky Mountains has been selected. Two of 
Cy ome commanded by Mr. W. Moberly, and tho 
ot Mr. M'Lelian, will probably winter in the moun- 
tains, while another party, under Mr. F, Moberly, will work 
weet from Foret Garry to connect with the former, Several 
cnrveres of British Columbia witl be attached to the survey, 
and it that there will not be loss than 100 men 
surveying parties are completed. 

“a Salariss—The mlary of the of the Inter- 
colonial Itsilway has bees increased from 2000 doliars to P62? 
eneuss. Pour district engiseors of the line now 
dollars pre anoum each, with O00 dollars pee 

stimu each for horse Biro and travelling expenses 
War Dirac ‘That Lyons, and Mediterranean 
p olty effvets of the German 
ted upon works of art 


ean =Gnjoncl Robinwo, RE. 

has been to Anti to Florence to attend 

‘ to boduebd in that city. Colonel 

uray ei lat oy cnn! Sleep 
Raileay 


of the Inter. 
contractors for the 
tives fhe 17,000 dods., 
necomd-elass car for 
4 om that part of 
jon’ bet worm Painsec Junc- 


here 


amoant 
for a beidge, which 
ny is about to throw 


an 
miners was | with 
SLOG, nad the number of quarts miners 16,664, making an 


ere 

h at 3 worthy of a0 

i pio wlll bp terocwted to give’ thele decaina 

han one month from the time of receiving the 

for award. The writer of the essay to whom the prize 

vival bo meer to the ak by as 

ing tho right of pablishing it in the in 

or paar otk it bat not till six moths bare 
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PORTABLE ENGINE TRIALS, 

WE publish on another page of the present num- 
ber the regulationa just insued by the Royal Agri- 
cultural Society, respecting the trials of portable 
engines and thrashing machinea which are to take 

lace during the next year's meeting at Cardiff. 
bf the thrashing machine trials we have no desire 
to speak here, but the regulations for the trials of 
the engines possess great interest for a large body 
of our readere and, from the important position 
which these tests have of late years assumed, it is 
desirable that we should consider in detail the con- 
ditions under which they will be carried on at Cardiff. 
And here we may remark, in the first , that 
the Royal Agricultural Socicty and its officers have 
acted moet wisely in issuing their jations for the 
Cardiff show at the prevent early date instead of in 
the spring of the year in which the show is held, ns 
has hitherto a the case, Ample time is 
thus afforded for intending competitors to make 
all their experiments and preliminary “ runs,” and 
this ia the more ially important in the present 
instance, as the Society's programme for next year 
differa in some very important particulars from those 
on former occasions. It is of these diffe- 

rences and the effect that they may be expected to 
produce, that we intend now to 4 

On the cocasion of the last trials of ble en 
«ines carried out by the Royal Agricultural Society 
—namely, those held at Bury St. Edmund's in 1867 
—the on preasure of — allowed for = 
single-cylinder engines was 60 lb, per square inch, 

each engine was tested with a load on the brake 
equal to ite nominal horse power aa calculated by 
the rule at that time adopted by the Society, This 
rule allowed ten circular inches 
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horse power, and the lond was thus so light that a 
low piston speed was a necessity, unless recourse 
wan to objectionable throttling of the steam. 
The specds at which the engines were run were left 
for the competitora to decide for themsclves—and, 
indeed, this was almost the only detail of the trial 
thoy were allowed to determine—but a considerable 
amountof “overrnpning” was permitted, and several 
of the exhibitors took advantage of this, and ran 
their engines at rates far above their nominal speeds, 
thos gaining the advantages of a higher piston 
speed, and reducing the loses by radiation, &e, 
during the run, We have on many ocensiona di- 
rected attention to the objectionable features of the 
system of testing engines formerly adopted by the 
Society, and four weeks ago (ride page 75), we 
suggested a method of condueting the Cardiff 
rich, which we believed, and still believe, would, if 
adopted, save the judges much trouble in making 
their awarda, and at the same time leave to 
the competitors all that freedom of action which 
is so casential to progress, We are glad to find 
from the programme which has just been ieaned 
that the Council of the Society have regarded the 
matter in much the same light as ourselves, and 
have mised the steam pressure allowed to $0 Tb., 
while they have also given the competitors all the 
desired freedom aa to the speeds and Jonda at and 
agninst which their engines areto beran; but th 
have done this ina manner which we believe will 
be found to throw more work upon the judges than 
that which we suggested. It was pre pawed by ws 
that the competing engines should Tiveded into 
classes, there being selected for each clase a brake 
load, against which oll the engines of that class 
were to be run, this load representing, as closely as 
possible, the average work an engine of that c 
would have to do in regular practice. ‘The dimen- 
sions of the engines, we suggested, should, as well 


aa the sat which they were worked, be left 
entirely in the hands of the competitors, thus givin 
vample for the introduction of engines wit 


sioall cylinders and high piston speeds, by those 
who advocate them. Any engine, we suggested, 
should be eligible for trial in any of the classes, the 
sole condition being that it did fairly the amount of 
work corresponding to that claas. From the pro- 
granune before us, however, we find that the Royal 
Agricultural Society, instead of fixing upon certain 
loads net which the engines should be tested, 
have left the loads, as well as the running » 
at the discretion of the competitors. ‘This will in- 
crease the trouble of the judges, aa they may have 
to decide between the merits of engines doing widely 
different amounts of work, while it will also cause 
the comparative reeults obtained to be of a kind 
which will be lees generally appreciated by the users 
of portable engines than would be the case if a 
uniform system of loads had been adopted. At the 
same time, no greater liberty will really be afforded 
to the competitors, as the fact of being able to ran an 
engine of any size agninst a certain brake load, ia 
fully oe grep to that of being allowed to place any 
desired Joad on a given engine; bat we are at the 
same time perfectly ready to admit that the latter 
plan affords certain facilities for the carrying out of 
preliminary experiments by the competitors, which 
are not possessed by the former, 

We are to find from the programme that 
account will be taken, not merely of the coal, but 
also of the water and lubricating materials used, 
while only one man will be allowed to attend each 
engine, and no over-running will be permitted. 
Indicator will alao be taken, and experi- 
menta will be made to test the promptness of action 
and efficiency of the governors with which the en- 
gines are fitted. These are all good pointa worthy 
of commendation, and if the programme be faith- 
fully carried out, some very interesting data will 
be forthcoming, There ia, however, one portion in 
programme to which, we regret to say, we must 
make a most eamest objection, this portion being 
that relating to the rule for calculating the “ nomi- 
nal” horse power of the engines. ‘This rule is even 
more objectionable than such rules generally are. 
The term * nominal” horse power is, and has long 
heen, an absurdity. In the earlier daya of steam 
engine construction, the “nominal power of an 
engine, as calculated by Watt's rule, represented, 
with a tolerable degree of accuracy, the actual 
power of the engine to which it referred, and the 
term thus possessed a certain commercial value. 
This state of affairs, however, bas long ceased to 
exist, and this being the case, the term itself should 





of piston area per} cease to exist also, Above all, we must condemn 
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ab — to give to the terms “ nominal” horse 
er a definite value dependent upon, but y 
Ietow, the indicated power of an engine. e only 
excuse for employing the term ‘ nominal" power at 
all is that the prefix ** nominal" serves to distin 
the peeve of an engine deduced by calculations 
the dimensions, &e., from that obtained by actual 
experiments, and used in this way the term would 
be justifiable in a number of oes, if care 
was taken to carry out the calculations in such 
a manner that the resulta obtained from them 
would actually represent closely the real power 
developed by the engine to which the erred, 
When once the actual indicated power of an engine 
is known, however, the rating of that engine, at 
any other than the actanl indicated power, is mani- 
festly a thing to be condemned, while eapecially 
must we condemn an attempt to rate an engine at 
a certain fixed fractional value of its indicated 
wer, If the Royal Agricultural Sockety persist 
in aibering to the rule for nominal er given in 
their present programme, the effect will be to give 
to the term “nominal” horse power, a8 applied to 
portable engines, an appearance of scientific ac- 
curacy to which it bas no claim whatever, 

But the Society's new rule haa another objection- 
able feature, Referring to the programme, it will 
be seen that it states that the nominal r of an 
engine will be taken na one-third of the indicated 
power developed by that engine when worked with 
steam of GOlb, pressure, cut off at three-fourths of 
the stroke, and with the fore aged of the fly-wheel 
running at a speed of 1584ft. per minute. This 
speed corresponds with 100 revelations per minute 
for a 6 ft. wheel, or 300 revolutions for a 2 ft, wheel, 
and it follows, from the natare of the rale, that, 80 
long as the boiler has power to supply steam, a 
manufacturer may give his engine any * nominal” 

wer he likes, simply by reducing the size of the 
bape For instance, we may suppose the case 

two engines, identical in every t, except 
that one may have a fly-wheel 3ft., and the other 
one 6 ft. in diameter; one of these engines would 
be rated by the Society's rule at twice the ‘* nomi- 
nal" power of the other, simply because its smaller 
diameter of tiy-wheel would enable it to be run at a 





higher piston without be yer goon | the terms 
of the rule, it being supposed, of course, that the 
boiler is large enough to supply steam for the 
higher The only word we have to 


aay for the new rule is that it i# harmless os far 
as next year’s triala at Cardiff are concerned—in- 
deed, we do not see that the conditions of those 
trials require the employment of the term “ no- 
minal" horse power at all—and this is certainly 


a Fe t point. 

faken altogether, the pro, ¢ iasued by the 
Royal Agricultural Society for the Cardiff trials 
bears strong evidence of a desire on the part of the 
engineering advisers of the society to treat the 
whole subject in a most liberal spirit, and to 
trammel in no way whatever the progress of port- 
able engine construction. That the resulta will be 
most satisfactory we cannot but anticipate, The 
increase of preesure to 80 1b. per square inch will 
enable an effective expansion of quite fivefold to be 
resorted to, and the removal of the restrictions as 


to the rtions between the piston area and load 
on the e will afford inducement for the 
adoption of higher piston spel and the production 


of @ class of very light portable engines which 
would be of much service in many districts, Port- 
able engine builders bave every chance of distin- 
guishing themselves at Cardiff next yenr, and it 
will be their own faults if they neglect the oppor- 
tunity afforded them, 


RAILWAY SERVANTS. 

Tue letter addreased by Mr, M. T. Bass to the 
ebsirman of the Midland, Railway Company upon 
the existing conditions of service of some of the 
employés on that line, demands earnest attention, 
Mr. Basa has already made this subject his own, and 
we feel sure he will continue to labour at it until he 
has effected a reform no lesa needed on behalf of 
the servants themselves than by the public, for the 
latter are even more interested in the matter than 
the former. The examples of hours of service and 
of rates of wages selected by Mr, Bass are no ex- 
eeptional ones; they illustrate a genera ‘practice 
in railway management in thia country, and they 
are justly caleulated to arouse the greatest alarm 
and ion on the part of the travelling 
community. Commencing with the engine drivers 





oo the Midiand Railway, we find that 28 hours of 
eontinuons labour are not unknown ; that for more 
than a day and night at a atretch the men are 
sometimes compelled te be upon their engines 
Without rest, save such hasty moments as are eur- 
reptitiously obtained upon the foot plate. We find 
that the railway guarda are more worked even than 
the drivers ; that continuous duty of from 1§ to 40 
hours ia not uncommon ; whilst somctimes oxtended 
wervice for a week, during which time the un- 
fortunate servant is unable to take his clothes off, 
is exacted. 

With respect to cigualmen this atate of things, 
however, ia far worse. ‘l'welve hours of duty ap- 
peara an ordinary period, during which time, 
at busy etationa, they have no leisure for mala, 
and have to attend to all the duties conmected with 
the goods traina, engines, shuating, and so forth. 
Yor example, at one of the boxes near Leeds about 
220 trains pose each 24 hours, and cach train has to 
be reconled in a book nine times, In this period 
*the beats on the bells give and take 6034 times; 
beats on the needles give and take 6150; levers 
to pull over 404. This is exclusive of alunting and 
transfer of trafile.” And this is the daily work of 
two men, not the exceptional labour of any busy 
period, when press of busines: would call for extra 
energy, but what is repeated day by day, week by 
week, year by year, gradually increasing as the 
tratfic increases, coutinued without Sumlay rest, 
eave in fortunate eases, with only the additional 
excitement of 18 or 19 hours continuous work in- 
stead of 12, when the change from day to night 
duty is effected once a fortnight. 

‘Take another ivstance. A sigmalman of the Mul- 
land Railway Company, of fourteen years’ standing, 
looke back with fom regret to one year out of that 
long period, during which he had no work to do on 
Sundays, one year in which Sabbath rest wax not 
denied him, but then be often made § daya a week 
without exten pay. But with the exception of that 
fortunate period be has becn able ta obtain a 
“Sunday of" only by working on the Saturday 
and Sanday every other week for 13 boura. 

Such are a few of many instances Mr, Bass has 
selected far publication, to illustrate the daugerous 
policy of railway companica with regard to their 
servants. Doubtless the Midland is no worse than 


any other; from time to time when accidents enaue | sums of em 
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worked, and who has frequently others looking to 
him for their support, 

The question of wagea does not tell ao banliy 
upon engine drivers or guards, who are better paid, 
aud who, especially the latter, make comfortable 
additions to their salarice by gratuities; the same 
remark applies to the railway passenger porters. 
But the signal or pointaman shares none of these 
benetits, while he takes far more responsibility, 
He has not even the inciternent to care and watch- 
fulness which ia owned by the drivera and guards, 
who, to some extent, guamnmtce the safety of the 


paseengers under their charge, by their own lives, 


Lhe signalman is confined to the dreary monotony 
of his responsible duties, extended beyond all rea- 
sonable limita, with the rock of manslaughter 
always ahead, the chances of fine or dismisen) alwaya 
imminent, and this for wages bea than those paid 
ordinarily for were dull, mechanical and irrespon- 
sible labour, 

"The interesta of the travelling public, and of tbe 
servants themselves, alike call for an inquiry inte 
the existing system, while the interests of tho rail- 
way companies themselves demand alao that a charge 
ahould be made, Tho atrength of a structure is 
measured by the strength of its weakest part, and 
it is of tittle avail that the highewt akill pit, greatest 
energy should be employed in securing, an far as 
posuble, the comfort aud the safety of passengers, 
that appliances should be perfecterl, and laws framed 
for their protection, whilst homble instruments, in 
whos hands are life aud death, should continue to 
be overworked and underpaid. Of what service 
is it to strengthea and make secure on every side 
but one, which is left weak and unprotected ? 
There are hundreds of outlying stationa on our 
main aud branch linca where the existing rules of 
pay and time do not overtax the signal nor points. 
man, where trina are few, and duties light; bat 
it is obvious that the conditions are totally changed 
at the great centres of trailic, aud it is at these 
that a radical change is so urgently required. 

It would increase but little the working expenses 
of any great tine, and it would not appreciably 
affect the sharcholders’ revenues, were the neces- 
sary reforms effected ; indeed, with such a change 
accidents would become less numerous, and yearly 
liabilities sriaing from them would decrease; the 
paid aa compensation for damages 


—the necesary consequence of auch a syatem-—the | sustained woald go far towards defraying all the in- 


poioteman or signalman inculpated urges over. 


creased expensea incurred in maintaining « proper 
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M. Durand Cliye has but small pains to show 
the numerous inoanveniences arising from thie state 
of things, the infection in the hougea, and in the 
city, the harkarity of the process, the pollution 
ef the river, the inferiority of the agricultursl 
products 

The sitmation is better na regards the sewage 
water, An almost complete system of sewers of 
large section receives the rainfall, the etreet and 
house washings, the liquid mud, and the discharged 
water of some of the dividing apparatus which flowa 
inte them direct. The working of these sewers is 
satiefactory; but the comumunisation of the houses 
with theen should be established by a syatem of drains 
of large section, and already 14,000 honaea out of 
66,000 have been furnished with this convenience, 
The aewers discharge their contents into three grand 
collectors, of which two join near their outfall at 
Asniéres, and the third, that of the discharge water 
of Bomdy, empties at St. Denis, The cleansing of 
the sewers costs ],200,000-franca a year, of which 
the river side districts contribute 17U,000 franes. 

Tt will thus be aeen that the sewers render to the 
town, to a great deyree, the services that were ex- 
pected from them; they drain the borees and the 
streeta, they remove from tha river, ia ite course 
through the city, the deposits that woulel otherwixe 
pollute it, Bat there remains to be considered the 
condition of things down the river below the city. 
There the altaation is most undesirable ; the river is 
full of mud, the water ts dirty, and gives out evil 
odours, and it absorbs an cporinous masa of manure, 
representing an aunual quantity of some 1,500,000) 
tons of fertalising material. 

The house seavonging system in Paris ia oon- 
ducted in the following manner: Each night the 

! domestics of the different housea empty a bucket 
full of the household rubbish before the door, Soon, 
‘lantern in band, come 6000 enrolled chiffonlera, aud 
about S000 others not enrolled, and called volti- 
geurs ; these examine the heaps of rubbish, turning 
from right to left the débria, preserving what seems 
‘to them worthy of « place in their basketa. Each 
pinorning, between 6 and § o'clock, 600 wagons pass 
through the streets, and collect daily from 11thi to 
1200 cube metres of rabbish, which are carried 
either direct to the environs of Paris, or to the 
| banks of the Seine, where it is loaded upon loates, 
} This service costa more than 1,000,000 franca per 
anno; it preaents various grave olistaclea to 
| the cleanliness and health of the streets, ns well 


work a3 hia excuse, and a passing glimpre is ob-| staff, No sigual or pointaman should be kept on jas to the ealubrity of the country where the rub- 
tained of the aystem ; but we have never before had| duty at a crowded station more thau 8 hours, un-) bish is deposited, to transform iteelf by aslow pro- 


so complete and valuable a statement a4 that of 
Mr. Basa. Itis too clear, too ginring to be avoided 
or passed over. The public ia made acquainted 
with its danger, the railway companies remmiuded of 
their responsibility, and as n necessary cousequence 
the cause of the overworked servant is ably ad- 
vocated, 

And indeed their cause needs advocacy, for while, 
on the ove hand, continuous reaponsibilities are 
thrown upon them, eapecially on the signalmen and 
pointsmen, responsibilities which would utterly 
overthrow the balance of any delicate nervous 
system, the men are, on the other hand, surrounded 
by stringent rules aud regulations—asbeolutely ue. 
cesgary it ia trug—but the slightest infringement 
of which destroys their hopes temporarily, while 
neglect, pardonable under moet conditions, may in 
a moment ruin their prospecta. Thus, for example, 
in one of the instances noted, we learn that ao 
signalmaa obtains a yearly bonos of 2, 1s, pro- 
vided he infringes no regulation, but the fine onl 
of a shilling forfeits thia, Imagine how ensily this 
small gleam of sunlight, the only ono that ever 
enters his mgnal-box, inay be blotted out, and judge 
what must be the feclinga of the man who after 
having striven all he knew perhaps for three quarters 
of a year, lowes the one pleasant anticipation bia 
life hay ta offer him, Intimately connected with 
this matter of overwork is the question of pay, 
which ia as disproportioned to the duties required, as 
those duties are in excess of the capabilities of human 
brain and strength, From Ifa. to 24s, a week are the 
wages given to these mon, with no allowance for 
overtime. ‘Uheir clothes aro provided them, one suit 
ayear, for which a deduction of a shilling a week is 
wade from their wages, and—it would be scarcely 
he belicved—the old suit bas to be returned before 
the now one is provided, although at least the full 
value ia paid by the men during the year by the 
weekly instalments. This may acom but a amall 
matter, but tn reality it is not ao toa man who is 
paid scarcely enough to live upon, who ix over- 


Lexa in casea of sudden emergency, and no auch aer- 
vants should bo employed without a sullicient rate 
of payment, a rate which would necessarily vary 
with the district in whick he was placed, and the 
extent of responsibility intrusted to him, Witha 
reduction in the hours of work, and an increnae in 
the rate of wages, the men would become more re- 
liable, and the riska of railway travelling, amall aa 
they are, would be atill further redaced, ‘The re- 
form so earnestly ogitated by Mr. Dasa would 
change injustice to justice, would effect real eco- 
pomy, and altogether raise still higher the present 
elevated atamlard of English railways. 


THE SEWAGE QUESTION IN PARIS. 
M. Avruzp Dewaxb Ciaye, one of the engineers 
dea Ponts et Chaussées, and attached to the auni- 
cipal service of sewage aod water supply, baa re- 
cently published a treatise on the —T improve- 
menta of Paria. This work is entitled * Droits, 
Devoira et Reforaes.”’ The author at first examines 
the actual sitantion in Paria from uo practical polut 
of view, As a general rule fixed ceanpools are 
employed which are emptiod by pumps into carts ; 
#3 per cent, are of this clasa; } per cent, consist 
guly af tuba of wood and are called movable cons. 
ols; anc eight are foruished with double cy- 
inders called the dividing system, which retalo the 
eolid iatters and allow the liquid to flow, the one 
inten fixed pit, the other into the sewers, The opera 
tiona of empyting are effected in Paris in a dozen 
diferent ways: the matters areconveyed to the muni- 
cipal, depét af La Villette, whence the liquids are 
discharged into a sewer some 6 wiles long, and the 
aolida loaded upon boats are despatched by canal 
tw the depét at Bondy. ‘The annual expense of this 
work reaches in round sumbers 6 millions of franca. 
The deposita are in part treated at Bondy, where 
they are converted into poudrette and sulphate of 
ammonia, and the water Hows off into the Seine, at 
St. Denia. 


ovss of decomposition into manure, As some set aff, 
however, the system gites employment to more 
: than 900 people, and furnishes a useful manure for 
. the cultivation of vegetables around Paria. 
| Summed up, the present situation of the sanitary 
condition of Paria is as follows; 
| The ayatem of sewage removal is deplorable, and 
coete 6,000,0(%) france ; the service of sewers is ex- 
cellent in the city, but creates in the sid lands 
‘below the town an intolerable condition of affairs, 
and it entails an enormous lose of fertilizing matters, 
‘The anvual cost is 1,200,000) franca; the scaveng. 
ing service ia insufficiemt, and costa 1,000,000 franea. 
Durand Claye presenta a complete plan of 
modifications for thease three services, to improve 
existing conditions aud to.reduce expenses, ‘The 
solution that he proposes reducea itaelf to two 
emential conditions’ 1, an alteration in the system 
of discharge, with the suppression of tho Bondy 
depit; 2, the diverzion of the direct outilow into 
the Selue, The second polut in effeot rules by 
itself the whole question m this sense, that when 
the contents of the sewers cease to flow into the 
Seine, these can receive alincat the whole of the 
sewage, The authorof the eway considers that the 
practicability of this point is already proved; he 
refers to the triale carried owt by Pavia, first at 
Clichy, and afterwards at Generilllors, with great 
sucerss, both in the purification of the water with 
sulphate of alumina, al direct atilisation by irri- 
gation, Long experience showa that cultivatera 
gladly receive the sewage water at all times, and 
that the incana taken for purification are satisfac. 
tory. ‘Thus Paria it is urge pane ample proofs 
of the method of purifying the Seine, aa well as of 
atilising the fertilising elements of the sewers, 

It is argued by this solution of the question, 
that the cesspoole could be eappreased, that the 
Bondy depot could be done away with, in a word, 
that all the inconveniences of the present system 
would disappear, 

This project of utilising the eowage of Paris, in 
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the plain of Genevillicrs, is estimated to cost 
10,000,000 franes, the coet of working is reckoned 
at 1,000,000 franca a year, but the city would be 
ablo to levy a light tax on each house closet, a tax 
one-half of that now charged upon some bundreda 
on the dividing system, now connected with the 
sewers, amdaupposing that thia ix levied upon 224,000 
closets existing in Paris, an annual revenue of 
3,420,000 francs would result, 

For the ee panei of the scavenging system 
M. Durand ( pra the direct discharge of a 
portion of the débris into the sewers, and a better 
obeerration of the rules to regulate the emptying of 
the rubbish into the streets, and the circulation of 
the removing carts, It might be sufficient to observe 
the improvements introduced into this service 
during the siege of Paris. Such are the suggestions 
made for the alteration in the sewage system of 
Paris, They seek to solve the hygienic and municipal 
problems in a complete manner, to meet at the same 
time the great agricultural nirements, and to 
balance ‘the cost of the alterationa by an easily 
gathered revenue, M, Durand Claye devotes a 
special chapter to prove that these measures would be 
more regular from a legal point of view, than the 
actual situation, in which the Parisian Administra- 
tion in preserving the privileges of the inhabitants, 
in on the riverside tion below Paris, 
and on the district of Bondy and its neighbourhood, 
constant and grave inconvenience to which they 
have no right to submit, 
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Modera Breechloaders, Sporting and pe 


Dy W. W. 
Ganxern. London: Cassell, Petter, 


alpin, 


sporting breechloaders, and the author observes 
that to M. Lefaucheux is due the honour of 
inventing thia class of arm. To him also is 
due the idea of the self-contained cartridge, in 
order to avoid the escape of gas from the 
breech joint of the - Lefaucheux's plan was 
simply a drop barrel, secured, but ineffectually 
to the barrel, by a single grip, which was soon 
found altogether cent ; fault led soon to 
a host of variations: the sliding action, in which 
the barrel was forced forward on the stock by a 
lever; the turn-over action, in which the barrels 
were hinged in the direction of their axin; the 
awivelling action, where the barrels turn around a 
ivot on the stock, about fin. in front of the 
rooch, Central fire guns, now so generally 
adopted in thia country, were introduced by Mr. 
Daw, whose cartridge baa undergone but little alter- 
ation since he first t it before the public, 
the central fire 


loading, and the cartridges are more convenient to 
carry, and to extract from the gun if required. Of 
course the central fire guna bave, aince their intro- 
duction, undergone great alterations and improve- 
ments—in the ttackment of the barrels, in the ar- 
rangement of the strikers, the extractors, in fact, in 
almost every detail, All these details, of which we 
have not aa to attempt any description, will be 
found explained, and for the most part carefully 
illustrated in Mr, Greener's book. 

A long list of American breechloading sporting 
guna a gee Hew author's attention, whic’ 
together a chapter upon cartridges, naturally 
leads up to the ‘ormance of breechloaders, and 
some very cal information upon their manu- 
facture and their manageinent. — 

As explained in the prefaee the remarks spon 
Diack gunpowder are old, being reprinted from 
Greener’s “* Gunnery in 1558;" but of courae this 
docs not apply to sections upon other explo- 
sives which since that time hare been introduced, 
or the application of which haa been developed 
since that date, A little more and more 
extended information might well have been given 
in this partof the book. 

After an excellent section on breechlonding re- 
volvors, the author proceeds to the consideration of 
milli breechloaders, and here we may remark 
that it in a pity this most important division of the 
book is not more distinctly indicated, the sub- 


ENGINEERING, 


heading under which it commences being precisely 
similar to that of the most insignificant 

Military breechlonaders may be divided into two 
clasecs, those which consume the cartridge, and 
thoee which extract them; of the former, the 
Chassepot and the needle gun arc examples ; of the 
latter the Peabody, Martini-Heury, &e, 

Foremost in celebrity amongst the first-named 
class stands, of course, the Prussian needle gun, 
adopted into the service about 146), and subse- 
quently erimented wu; in thia country, but 
abandoned in favour of the Enfield rifle. Although 
in the hands of the German troops this weapon has 
wrought such wonderful resulta, it appeara to be 
anything but a antisfactory arm. Ite gas eaca 
is great, the breech action gets ensily fouled by 
constant firing, the needle is subject to derange- 
ment, the consuming cartridge is bad in principle, 
and muat be extracted from the muzzle after a mis- 
fire. Moreover, the shooting is not aceurate, the 
range is limited, the rapidity Seeeerat amall, 
the weight, egg: She emer Stb.—haa been 
reduced to 11g ib. ‘The Chassepit is open to man 
of the same objections an the needle gun, of which 
itis a modification. ‘he barrel is of steel, 484 
bore, taking a large powder charge, and the weight 
complete, including the sword bayonet, is 11 Ib. 
Some minor improvements of detail have been made 
in the piece, and the range is longer than that of 
the needle gun, but the gus esenpe is great, and the 
fouling excessive, 

The Sharp beeechloader was one of the earliest 
and best wn American rifles of its class 
Adopted at Washington about 1950, it did good 
service in the Mexican campaign, ag well as during 
the great civil war, Seoentty it became 
partially introduced into England, some of our 
cavalry being supplied with carbines; but the gens 
escape rendered the weapon objectionable, The 
mechanism consists of a falling block, raised and 
de by a lever, the block being made with 
a sharp edge that cute off the end of the cartridge, 
and exposing the Pg ced to the igniting flash that 
paases through block. Subsequent improve- 
ments have been, however, made in the constrac- 
tion of this , and metallic cartridges sub- 
stituted for the linen ones, so as to prevent the 


escape of gaa. 
The Westley-Richards carbine, adopted in 1961, 
was provided with flap breech block, which is 


raised for the admission of the cartridge, and gets 
4 fair abutment at the breech. js weapon, 
which has a rate rapidity, is an extremely 


serviceable arm, much in fayour espocially for sport- 


mi hen the English Government decided, in 1564, 
upon introducing a breechloading rifle into the 
army to su the Enfield, a public competition 
was Invited, to which fifty inventors responded, 
This number was reduced by inspection to cight, of 
which the Snider action was finally accepted, and 
adopted, At once the simplest and moat reliable 
of any system previously known, the Snider rifle 
has found favour with foreign Governmenta. In 
‘Turkey it has been ado a2 the national arm; 
in Holland and P it ia used extensively ; the 
Russian Government converted a bum- 
ber of this fun. and the French bave introdueed a 
clumsy tion under the name of Tabatiére, 
not **'fabettier,” as Mr. Greener has it, 

Of course, a detailed description is given of the 
principal arms submitted to the investigation of 
the Small Arma Select Committee, which ended in 
the recommendation of the Martini-Henry rifle, with 
the construction of which our readers have been 
made fully acquainted through the columns of this 
— With some remarks on theshooting capa- 


ities of mili breechloaders, on cartridges, and 
on repeating guns, Mr. Greener closes a volume 
in the preparation of which he has laboured 


arduoasly, and with much success, 

In many Instances we should have been glad to 
set a more detailed description of the mechanism of 
thé various guna noticed, but this would have 
swelled the volume into almost unreasonable limits, 
and probably woukl have exceeded Mr. Greener's 
intentiona, while the engravings which abound, and 
which for the moat part are excellent, help out 
oecasional meagre descriptions. 

SS" 

AprLathe Poet Orrict.—A now post office and 
station has heen completed at Adelaide, South Austra 
acost of GOON, It will be seen that the telegraphs hay, 
been transferred to the post office in South Australia as well 

Groat Britain. 
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THE IRON AND STEEL INSTITUTE. 


Tue mesting of the Iron amd Steel Institute took place 
this year at Dudley, where acooenmedation was kindly 
afforded im the Dudley Mechanics’ Institute, and the 
museum and rooms of the Dudley Geological Society, 
situated in the same building, were alse placed at their dis- 
posal for the accommodation of members. In the theatre 
a few models were exhibited, the only one of which appears 
expecially to deserve notice, bei that lent by Mr. Eb. 
Marten, chief engineer to the Midland Steam Boiler Inspec - 
tion and Assurance Company, and consisting of a series of 
models to scale representing boiler explosions which 
took place im 1870, selected with a view to illustrate 
the most frequent casaes of boiler explosions, and of seven- 
teen boilers which have exploded dering the presewt year. 
The first day of the meeting was on Tuesday Last, Mr. 
Henry Bessemer, president, in the chair, The proceedings 
commenced about Il o'clock by a short speech from the 
presidest, After a brid allesiow to the Yast amount of 
interest for which the surrounding district was celebrated, 
mot only from a manufectaring, bat ale from a ecientitic 
point of view, Mr. Deasemer deprecated any attecopt to 
compare the olf furnaces to be found bere with the 
newer works which prevail in the Cleveland district. 
Furnaces in this took thelr pattern from some 
eelghbouring works of a very anelent date, asd of which 
it was at one time boasted that they could cast a 15 cut, 
canwon once a day, This Lebef address woud wp with o 
well-deserved compliment to the well-kuown excellency 
of the Staffordshire tron, At the proposal of the presi- 
dent, Mr. Head and Mr. Plam were appointed scrutineers 
to examine election papers for new members, 

The first paper read was one by Mr. Heory Johnson, 
“Om the Geological Features of the South Staffurdabire 
CoalGeld, with Special Keference to the Future Develop- 
ment of its Mimeral Resources.” The priscipal object «f 
this paper, alter giving am acoount of the existing known 
coalbeds in the Jocality, and the peculiarity of their sites 
in some instances, appears to have been to hold out on- 
eouragement fer the search of new coalbeds at atill lower 
Jevela, and beneath the new red sandsiowe. In the present 
condition of the South Staffordshire conléelds it can. 
but be denied that the discovery of fresh sources of supply 
would be highly appreciated, and the advocacy of farther 
research with this object was clearly well-timed aad ap- 
propriate, All the other papers read om this day had re- 
ference to the blast furnace, They were as followa; “A 
Description of tbe Ayresome Iron Works, Middlesbrough, 
with Kemarks wpon the alteration im Size of Cleveland 
Furnaces during the Inst Ten Years," by Mr. John Gjers ; 
“Purther Heswlts from the ase of Hot Blast Firebrick 
Stoves," Mr. Themas Whitwell; “Om increasing the 
Height of Blast Parnaces in the Midkaod District,” by Mr. 
T. W. Plam ; amd “On Mr. Ferrie’s Self-Coking Furnace,’ 
by Mr. L. Lowthian Bell, Mr, Gjers’s paper consisted of treo 
distinct parts, the fermer part having no dircet connexion 
with the latter, The blast furnaces in Ube Cleveland district 
hare been continwously increasing in size, and it be justly 
claimed for the ironmesters of Clevelsud that to them is due 
the credit of having proved that a considerable increase in 
the size of blasg furnaces is practicable, The firet en 
farnace selected by Mr. Gjers dates from 1851, in which 
year throe were beilt by Messrs, Bolckow and Vaughan, of 

: height, 421t.; diameter of 


The greatest size hitherto attained was 
reached im 1870, when Mesars. Cochrane and Co, 
built two furnaces #0 it. in height, 80 ft, in the bosh, 
and of « capacity of 41,149 cabic feet, Those comstructed 
since that date have been of gradually lessening dimensions, 
and Mr. Gjers is of opinion that the limit of size has now 
been reached. Mr. Whitwell's paper we publish in abstract 
on another page, and to this absiract we need add nothing 
here. The next two papers had referemce to the Ferrie fur. 
nace, which Mr. Plum considered to be well worthy of close 
inveatigatlon by the Institute, Mr, Plum exprosed a doubt 
whetherso much of the saving of fuel attributed to increase 
of height ia really due to the — height now exten- 
tiv iven to furnaces, whilet Mr. Hell, on the other band, 
cont that this increase in height bed been attended 
witheconomical results. Thore undoubtedly exists at present 
important diderences of opinion as to the proper dimensiong 
to be givem to the inside of the furnace relative to lis height, 
and 2 certain wildmess of design was evident from the 48 
sections by which Mr. Gjers's was illustrated. These 
proportions wo doubt vary ia di®erent districts, with 
reference to the ironstone or fuel employed, but we would 
sabolt that the subject ia one well deserting of farther 
elecidation by the Iron aud Steel Institute, and the first 
step towards obdaillng the desired information would be 
the collectiou of particulars of the resulie of the working 
of furnaces of ditieeout shapes and sizes ander precisely 
similar circumstances, which can, of course, ouly be satia~ 
(actorily effected by the hearty co-operation of all in- 
terested in the subject, 

‘The wcond day's preceedings opened with a di-cassion on 
the papers read the previews day, Mr. Jopes, la opening 
the bail, ubjected to seme of the dates contained in Mr, 
Gjers’s paper, contending that as far beck as the year 1859 
« furnace was blewa in at Cleveland exoteding 40,000 ft. 
in capacity. Farther discussion followed, wherein Mr, 
Therneycroft called upon Mr, Bell for am expression of his 
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opinion as to the benedits derived from a blast of exceeding 
high temperature, aa he had found that when lt was raised 
te 1400 degrees, the last 206 or 800 dogrece of heat pro- 
duced but Hele benefit. Mr. Williame pointed owt that, in 
blast furnaces, if the escaping ges contains carbonic acid, it 
is a proof that the operation i being earritd on economically, 
but if carbonic exide is present, the working of the furnace 
is wastefully conducted, and he was of opision that 
economy of working im furnaces of large dimensions was 
dee more to thalr increased height than te mere increase of 
capacity. Mr. Bell contended thet the heat of blast im 
furnaces wae really the question of the day, as it involves 
the question of economy of working, and he expressed his 
perfect cuncarrence with what bad fallea from Mr. Williams 
regarding the height of furnaces, Whee an lncrense of 
diameter is given (o the farmaca without « corresponding 
increase of height, the effect is merely to cause a derange- 
ment in its working; therefore belght is a necessary 
element ia any imezense of proportions, Mr, Bell was further 
of opinion that any increase ia the beat of the blast beyond 
# certain temperature was ae detrimental. This dis- 
cossion was followed by the reading of a paper “On the 
Nature of the Gases evolved from the Bessemer Convertor 
daring the Blow,” by Mr. G. J, Snelua, which we publish 
in abstract om smother page. This Ly =! was followed by 
“A Description of Danke's Retary Puddling Furnace,” 
by Mr. Samuel Danks. We described this furnace Laat 
weok, and the subject is one of so yrreat importance, and 
ome in which the Irom anil Steel Institate natarally ex- 
hibited ypery great interest, The fariece in question In 
mot very dissimilar to the one with which Mr. Menelacs 
has for some time past been experimenting at the Dowlais 
Iron Works, and a» that gentleman told the meeting, 
Mr, Danks beiefly explained the difference by saying, 
“Well, the only difirence I see is that I have succeeded 
and yon haven't.” The most important featare in connexion 
with the invention ia the lining of the vessel, the methed 
of applying which is described in the abstract of Me. 
Danks's paper, which we pablish on another page. The 
discussion which followed the reading of thia paper was 
Joined in by Messra, Pothergill, Willams, Walter Williams, 
Merelags, and others, whose remarks fully testified to the 
importance attatched to the iatroductioa ef mechanical 
pudding, even though it was attesded by no direct 
economy from » financial point of view, and a strong feel. 
ing was evinced that trom the fomds of the Institute some 
expenditure might be made availalle for patting the ques- 
tion to a practical test. It was, very property, mot thought 
dealrable to set op one of Br. Danks's machines without 
first receiving further evidence as to the correctoens of the 
results reported in Mr. Danks’s paper to have bean ob- 
tained in America. The aubject was therefore referred to 
the Puddling Committee with a view to their sending out a 
commission to Ansérica, at the expense of the Institute, for 
the further ievestigation of the enbject, if, npom matare 
deliberation, such » coarse should seem to them meet 
ttesirable, The diseusslon upon this paper cecapied # 
much time that it wae impossible to take the reading of the 
two other papers which were oo the programme, vie, ‘On 
the Newport Paddling Fernace,” by Mr. Jeremiah Head, 
aod “On as Improved Heating and Paddling Furnace,” 
by Mr. Howateon, The meeting then closed with the 
usual vote of thanks to the chairenan, amd the party pro- 
cteded by special train to view the Round Oak Iron Works, 
by speciel invitetion from the Earl Dadler, concerniog 
which, and the bespiteble reception given to the members 
of the Irom and Steel Institute, we shall bave something 
further to say in another article. The scretinsara reported 
the names of 42 new members, who have been elected at 
the present meeting of the Iron and Steel [naticate, 








NOTES FROM PARIS, 
Pans, August 28, 1871. 
Tue New Taxes. 

Tue officlal journal contains a fourth report of the 
Gnance commission on the increase of new taxes and int- 
‘The report incledes, amongst other things, two 

Righly important industrial prodacts, from which it i» 
hoped to derive large revenues; thee are matches and 
paper, The number of match facteries in France is about 
600, of which 100 are important establichments The 
tetal preduetion rises to the enormens figures of 80 mil. 
liards of matches per annem, representing a weight of over 
17,000 tows, and a value of 16 millions of francs, whole- 
sale price, but of 36 milllons retall peict. The alleged me- 
tives for supporting this project are; the enormous con- 
sumption, the wide margin between wholesale and retail 
prices, and also the interests of public security, it being 
considered that a» rise of price following the establishment of 
the tax, would certainly restrict the usage, and comse- 
qwently redece the danger of the inflammable materials, 
The scheme, aeuming that the consamption ef matches 
should be reduced to 18 milliards @ year, thinks « tax of 
& centines om boxes containing 100 matches of more, 
showld realise o revenue of 10 millions of francs, The 
match macufactarers oppose many argumenta fo the 
projected tax, and are hardly more disposed to submit to it 
than were the London manefacturers to the scheme of 
Mr. Lowe, They appeal to the interests of natiowal in- 
dustry, to those of the labourers employed, who belong for 
the most part to the weaker class, that ia to say, women, 
children, old and ingirm men, tv the interests of consumers, 


ENGINEERING. 


to those of manatactsrers, wheee labour, capital, aed intel- 
ligenes have developed this industry. They urge that the 
dangers from fire have increased during some years, and 
fearing to see their danger increase with the extablishment 
of the tax, in comequence of the necessity that wenld be 
ereated for diminishing the cast of producing, by redacing 
the care taken in making and packing; they represené that 
all the raw ssateriala ther employ—wood, wax, cotton, 
stearine, phoephorus, paper, &c., will have te bear already 
an import tex of 20 percent. They say that a change in 
manufacture woeld be involved, necessitating a change in 
costly plant; that placing the Mamp on the boxes would 
require an additional manipulation. They maintain that 
the tax would greatly restrict comsumpéion, would favour 
fraad, and would mot produce the dealred resulta. Some of 
the manufacturers coochuile by demanding that the State 
should purchase, and carry om the industry, of which It 
should make a monopoly analogons to that of the fabri- 
cation of powder and tobacco, The greater part, however, 
aceepting the principle of the tux, ask only that it shall be 
fax loss beavy than is proposed. The commission, adopting 
the tax in principle, propose a tax of 1.5 centimes os boxes 
af 50 matches, and wader; of 3 centimes on boxes of 100 ; 
and of 5 and 10 centimes per box on faney matches, The 
estimated reveeue from this source is 1 millions of francs. 

The paper tax has already been subenitted to various 
seodiGcations, England has had recourse to sech a tax in 
times of difficulty, and has derived lange rerenaes from it. 
Paper is so universally employed, it renders such varied and 
cumeroes services, and ite consumption focreases daily. 
Paper offers then a wide Geld for the levying of taxes, 
which would be easily collected, bocaus its manufac- 
ture is confined to a comparatively small number of 
impertamt factories, There are if France 488 such 
works Im full activity, producing, collectively, at least 
260 millions of pounds per annam. The commission esti- 
mates the mean valoe of the manafactured gaper at 160 
franes the 220 pounda, and it taxes varying 
according to the value of tho material from 6 te 25 franca 
the 220 pounds, and anticipates a revenwe of & millions of 
france es the reselt, The paper makers bave pot failed to 
present various objections to the project. The mean valee 
of paper according to them bas been so ozaggerated that 
the tax wonkd become far in excess of the price of the 
fabric the exportation rises te a comaiderable figure, and the 
State consumes erarly one-Atth of the total consumption ; 
they oppose with all their power that which they osll an 
exceptions! law, asd malotale that the new tax will be bor 
Slightly productive, and that it will strike at progress and 
education indirectly, and that it attacks also many other 
manafacturers. In this case aloo the commission yield to 
nectasity, bat propose some concessions to movt somewhat 
the views of the makers. 

AGHICULTURE, 

The agricolrural members of the Nathonsl Assembly 
bave constituted at Versailles, meetings, ia which they dir 
cosa qnewtions as epecially bearing upow agriculture. BM. 
A. Ronna, acivil engineer of good French reputation, and 
whose name la known in England by his various works on 
metallurgy and sanitary matters, has just presented to this 
society « project for assisting amd leaprowing agriculture in 
the invaded Pronch districts, The author first gives a 
review of the disasters caused to agricultere by the war in 
34 departments invaded or cecupied by the belligerest 
ormles, The hoes exceeds a milllard of franc, of which 
animals and agricaltaral machinery represent a coneider- 
able portion. The project has for ita object making good 
thisloss, It ls based upos credit, bat it looks neither to 
the Government nor to the departments for the money ne- 
ceapary to restore the wasted and impoverished provinces. 
It is credit from capitalists that is Jooked for to restore tha 
old conditics of afeirs. England, who has shown herself 
so sympathetic in the eufferings of the French peasiote, 
who usderstands so fully the great interests she haa in the 
agriceltural prosperity of France, ia ready to furnieh te the 
proposed work the help of her capital, the assistance of ber 
most wotable agriculturiate, and the patronage of ber moat 
important agricultaral asscciationa. A company 4s formed to 
advance all thenecesmary cupétal for the purchase of the reqal- 
aite plant, graln, &c., and for their tranepert to the districta. 
A French society, with « capital of 1,000, 000/,, is in course 
of formation, under the patronage of some of the most dis- 
tinguished men in France. This society will ascertain the 
requirements of the diferent agricultariste requiring assiet- 
ance, will satisfy themselves a4 to the safliciency of the 
sureties offered, and will send the mecemary instructions to 
the syndicate in England, would direct purchases, and 
would, in short, have tha sole responsibility and control in 
the management. The necessary securities woall be given 
by bodies elected amouges the agricalturists availing them- 
selves of the ald o@ered, amd they would proceed under o 
law of 1865, paaed to facilitate drainage and irrigation 
works. These securities, authorised and checked by the 
acting wociety, would enjoy the departmental guarantee. 

M. Rowna presenta to the eousideration af the agrical- 
tora] members of the National Assembly the clauses of a 
propeded Bill, which he wishes to append to tho laws of 
1869, to promote the carrying out of the combination he 
propos, We wiah the echome all seccess, We believe 
that it offers at once a good investment, and « speedy and 
eflectual means of repairing the eoost important damage 
caused by the war. The combinathon tends In effect to 
give to the farmer ruined and helpless, the meatts once more 
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to restore his position, and, moreover, to give him better 
meane of cultivation than be before posmesod, 


Tox Derexce op Pan. 

We have jost received the memoiz on the defence of 
Paris by Af. Viollet-le-Dav, «x-liewtenaat-colonel of the 
auxiliary legion of engineers. We hope shortly to refer 
at Length to this most valanble volume. 


Rar.way Sream Pexry. 

At Bordeaux, experiments have just been made with a 
steam flat of epecial construction that hes been placed on 
the Garonne, to connect the Bartide Station of the Orleans 
Railesy with the Chamber of Commerce Docks, snd with 
the M Railway Station, ‘The considerable traffic exist- 
ing between these various points has up till now been ac- 
commodated by carta which cress the river by the only 
bridge at Herdeaux, sitmated about a mile from the docks, 
This carting, which involees ouch breaking of bulk, in- 
creases the carriage of merchanilise by 3 france a too. 
The boat, which has jest been bailt, is intended to trane- 
port eight loaded wagons from the Orleans Railway to the 
talla om the other side of the river, It is of a cireolar 
form, und carries 8 radial ways, connected in the centre by 
& turntable, Two independent engines drive, each two 
acrews, one pair placed at right angles to the other. The 
ene pair produces propulsion, and the other resists the 
action of the current, and allows, despite lis rapidity, the 
boat to cross the river om the direct line which connects the 
two pointa, which sre at right angles to the course of the 
Geronae, The experiments wore iin every way aatiafactory, 
anid the boat is able to follow its course perfectly. The 
service will be incmotiately opened. 

diposo Exrroarvra. 

M.A. pe mining engineer, has joxt published in the 
Anwales des Mines an interesting emay on the diferent ex. 
plosive sabstances employed in the working of mines, The 
author passes in ruview successively, the ordinary mining 
powder, gun-cotton, nitroglycerine, dynamite, dualine, 
aod lithofractear. He shows the comparative valuce of 
those various materlala, and allots to each of them the 
qeantity of work due to the workmen, aad the work due 
to the explosion, and the various degrees of security. We 
extract from the comcusion of the essay the following: If 
soft amd friable rocks are attacked, onlinary powder should 
be employed, or dualine slightly compressed, and exploded 
witheet a ecapenle if poasitle. For hard rocks, em the con. 
trary, dynamite or lithofracteur should be employed. In 
free stone quarries, the two letter wabetances would ba too 
violent ; and equally in the extraction of coal and mineral 
ores is largo bulk, In these cases ordinary powder or 
doallne should be employed; but in other works, limestone 
quarries, deep excavations, tunnels, ihe extraction of poor 
aed hard minerals, driving ehafts, &e., it is safe to say that 
the use of denemite or lithofracteur is preferable, In 
driving headings or galleries, no general rude can be laid 
down, the choice of the explosive must be regulated by 
the nature ond condition of the rock. 

Thus if it be water bearing or full of fissures dynamite will 
give better revolts than or powder, Sf. Henry con- 
cludes his essay with some fast remarks on the incon renience 
of the monopoly of powder and other explosives in France, 
anid on the advisability of comsiderably redocing the tax 
whieh hampers the leo aso of those invaluatle aids to 
industry. 

Tue Svar Caxar. 

The sharehoklers of the Saez Canal Company beld 
another general meeting on the 24th ult, hare re- 
solved to effect o loan of 20 millions of franca, intended to 
corer the two siz monthe’ fetermst due to the holders of 
shares, and of the two following six months, s0 a3 10 assure 
the regular income of the undertaking, antil sech time ae 
tho revenwes from working shall become sufficient, M. de 
Leaseye has furnished the eshareboldera with various 
statistics on the steamboat services ensploying the canal 
on the progress thal is being made in replacing enili 
vessela by atoamshipa, on the ‘land winds of vos, Boece 
and om the ex) of working the canal, These expenses 
will be reduced to 1,600,000 franca per annem, thanks to 
the economy effected in the orgenisation of the service. 


Snare Srowatsia, 

M. Edmund Martin, of Paris, proposes jo a Ietter to the 
Mondes, the employment on board sailing vessels, of a 
ecrow, which shall communicate daring the course, the 
movement to the discs of a magneto-tlectric machine. 
‘The number of asiling vessels lx considerable as compared 
with that of steamers; the employment of electric signals 
to aveid collisions at sea has become practicable, as proved 
by the trials made in the French navy, avd by the Trane- 
atlantic Company, In M. Martio's scheme, a screw is 
mounted in the ordinary place, this is retated by the resist- 
ace of the water on the blades during the course. This 
screw, which of course only works daring the movement of 
the ship, drives a magneto-aleciric machine, and develops 
a force of from one totwo hore power. The irregularities 
in this motive power can be saslly compensated, and beskden 
ite special duty, it cam be utilised for several other purposes, 
such aa driving pumps, or producing veoulation throughoet 
the ship. 

=a 

Coat iF Tt Mabhas Pxkerpewcy.— Coal beds are believed 
to exist in the Ellora district of the Madras presidency. 
Madras has not at present yielded coal, but Dr. Oldham 
wdvisee & close search. 
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ing 
propelling blades is united to a bess by helical arms. The work to be done on cross grained wood than is possible 
patent refers to the particular form and p ns given | With the ordinary cutters. 
to the propelling blades and arms, details w we could —— 


TESTING SUBMARINE TELEGRAPH 
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although we are not sware whether 
but model engines have bees constructed upan it, It, 


af 
| 


not explain briefly. 
(No. 2612, 8d.) William Alfred Marshall, of Canonbary, 
agen steyieanee. peered earth-boring apparates for use 


| 
F 
i 


cut in it and prow also with an earth screw, 

of the nealn features in the apparatas appears to con- 
sist in an ——— admitting att down the hellew 
to » point the earth screw, this admission of 
facilitating the withdrawal of the screw free tenacious 


(No, 2516, 44.) Gustav Bischef, jusior, of Bonn, 
of patents the use of “spongy iron” as a filtering medium fer 
ater. We intend sbortly to have something 


otlon. 
(No, 2458, 104.) Thomas Bart, of Northampton, patemta, 
as the agent of James Burt, of Vebsem, North Holland, an 


jon is worded as if @ reversing mill was a novelty. 











(Mo. 3453, 104.) Erskine Bartlett, of Edin-| "ago. 9642, 104. jamin Walker and John Frederick 

burgh, patents » form of elastic tyre bullt up of segments plete Piles ot bette netens a forns of elastic wheel 

of tadis-re rousd the wheel aad held fa for traction engines. In this wheel the clastic bearing Pe 

by transverse pins or bolts traversiog them and ebloug guriace of lovee On an inductive charge flows into the 

in aide flanges with which the wheel is provided. needle, unless 

eugene ats moreover, escircled by # based of canvas or lapse of 
fitted with irom or pisces, a 

ae 2456, Ss. 61.) Heary Fairbanks, of St. Jobnebury, eee = 

U.S., patents various arrangements of weighing machines the 

fated with counting, ing, amd rnggie apparatas, e , i 

This is an important calen, beb oe not describe 


. Fairbasks’ plans shortly, 

(No. 2468, 10d.) Alfred Vineent Newton, of 66, 
Jane, patents, as the agent of George O. Kise, of 

Hartford, U.S., apparatas for operating the gun. 

bah ogg erry ager | agree — layla hor hercedeig 27 


ire te Sete mens ae ee ee 
(No, 2474, Is, 4c.) Lewis Wells Broad 
patents the arrangements for 

trated by us om page 379 of our last volume. 

(No. 2491, 84.) Hamilton Towle, of New York, 
patents the mode of electro.plating the interior of pipes or 
tubes, of which we published an Ulnstrated accouat on page 
368 of oar last volume. : 

Od.) Eli Howarth, of Rochdale, patents in- 
genious methods of connecting the ends of straps or belis 
by a0 catting one end of the belt that a series of fingers are 
Seagull eagebie of interlocking with Boles cut in the other 

The subjeimed sketches will explain these plans 


fF 





conveniently entting the straps are also included im the 
tent. 
(No. 2501, 10d.) Peter Murray, of Quebec, patents ar. 
rangements of differential pulley blocks. These blocks are 
fitted with epicycloidal boisting gear driven by a wheel 
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en the palley over which the chain carrying tho load ing the eutter heads of wood planing machines with | fete of error, which are wafficient to vitiate the 
paswas. regularly twisted seats, on which correspondingly formed } Teeelts. A. Th betters power muy altar 

(No, 2508, 84.) Thomas Platt, of Padéield, near Man- | cutters are secured by bolts in such a way as to basen Be te oe Ly oe ee fe 
chester, patents making railway axles in two parts, one | to be adjusted as they wear, &, The annexed sketch potently line Eagan Bm 7 lle pes yo 
part being, hollow amd being traversed by the other part | shows one of these cutter heads, Mr, More claims a cum- deflation of the wendie at the raenaent the charge is owen 
which is solid. The solid part, which has one wheel keyed | ber of advantages for his arrangement, and assert that it | to enter the galvanometer is and sudden, and, there~ 
om ft, is equal in length to an ordinary axle, while the | reduces the driving power necessary, and enables better Seon, nanioes fas’ has at quick ead ‘eeosiioed eye's fo guise 
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Possible, nay, execedingly probable, that a mistake of one] the driet 
ae bare, be ccin thten, we were be lesa many be mado ad 
off the defections 


Ia 
taken at the same time and bythe same contacts, the results, | must have been added since the first test. Mr. Slater agroed| the workmen, as well as upon other pointe in eohnexion 
therefore, are so mach the more correct, in so far as they are| with Professor Abel that the U; earn were impure, | with the details of storing and packing tho 
free from the errote to which the method juat described is] and could mot bave passed his Fritness’s) test. No sample| o¢bert arrasgements, and in the 
liable, The novelty of the invention comalets ia the im euch « condition had ervor been semt to him to be tested. | observed that Professor Abel bad po interest wha 
arrangement of the Selene neaay emeiere oe. He could net explain how the acid jot into the gus-cotten | the supplics of gan-cottom to the Gorermment. The royal. 
8 


ties receired by the professor were 10. per ten upon all 
coil galvanometer, and in the introduction of an electro a. 
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eff fumes af a tempenaions of t@*,and uf the fumes were| cotton manefactured for blasting purposes, and 104. por 

+} unable to escape, they might poesibly induce decomposition. | thousand upon erie cartridges. 
eorstion | He did not think that — gin-cotten would mn At this point Mr, Merriman, who represented certain suf. 
change in any nataral ‘dad ferera by explosion, applied for » copy of the lieense 







placed in cireuit will be to a «| not think any sane bers t a lower tempers Profesor Abel. Mr. ho 
nent deflection of its needle to an extent which is strictly pa ap nae BE pr lien. Tis perbracd ae gy meant Company, objected ea | Merri 
‘i: Tival interests. Mr. Merriman said be 


all the solubility tests himself, being tho more delicate. 
The beat tests were applied by his nssastant, Mr. Fy 

hi who, he believed, applied them properly, and whom he con-| teculved information from rivel manufacturers ewch as Mr. 
are supposed to be carefully insuleted from each other by| mdored ly competent, sir. Rater had subjected | Webb, a manufacturer of dynamite (Sr. Webb is not o 
inserting slips of ebonite or vuleanite between, and by pro | eottom, augy b be well made, toa heat of upwards of | manufacturer but am importer of dynamite lato Ex 

edi i 200", fer two days, without inducing any perceptible change, | but be denied that he represented rival man 


serows with jackets of the same mn At 
6 and 9 are springs to draw back the levers to the contects,| Ho belicved that samples relating to the second delivery of} The remainder of Mr, Prentice’s evidence referred to the 
€ and o', they are iy con, with set] gun-cotton at Upnor were in existence, It wna, t early manufacture of gun-cotten at Stowmarket upon Baron 


arranged, on the suggestion of Captain Majendio, that they | ron Lenk’s system ; to his eabsequent istroduction to Pro 
should be onbunitied $0 the Goverameat ebsmists fic-| fessor Abel and the substitution ef hie method of manufso- 
eramina' . tare, the great featuro of which was the beating of tho eot- 


Hen. 

In continuation, Mr. Slater stated that be had sever made | ton poly ana a ae ee ing it into 
eeeneats he cine ah SAN eng ae ond meeey dines by hy: power, * ander the Austrian system 
i throughout thecotton in the re. His | of Von Leak it was mado in the form of rope. He then ra- 
dence in the equal diffasion of the acid depended upon his | ferred to the general iples of the manufacture aa lately 
knowledge of the process. Notwithetanding the presence of | carried out amd to precautionary measures which were 
500 | avid in ome charge, no stops wero taken to re-tost the Gnished | Always taken both in sosnipalstion and O aereesiom, 0 Sw) 
cotton, as the impure charge was su to be an excep-| 44 in testing, to secure ieamusity from eccadent. 


i . His attention _ At the of Mr. Prentico’s exatmination the 
ealphuric x wigs be preeent im the cotton until after the | ings were adjourned until Monday next, the 4th Sepenaber: 
ion. 4 i [ne 


Pmadod bien by Mr. ie Prontioe bn the Sah July Withtne, NOTES FROM THE SOUTH-WEST. 

to the cnuse of the explosion, he thought that acid mest | __TA# Sérike iu South Wales—Ata meoting held at Cardiff 
to zeTo, then the capacity of the ipl iy te i peachin the . | on Monday of representatives of the South Wales ateam coal 
* power” of the shunt gives the capacity of the cable, thus and thoee of the minors, Mr. Bidder was 


Cr=Ox ss, 
where G is tho reeislance of the galvanometer coil om the 
cable side (or balf the resistance of the galvanometer, for 


the two ooils are equal) and 8 the resistance of the shunt. 
I invite the attention of your electrical readers 
to this method. 


in the dipping house for cight years. He spoke as to there ion © Ps : 
5 5 = F examined pricr to the recommencement of workin 
having been « little harrying going on in —— ad P *. The woeki found. I ™ ig opera 


1 Bar, yours tral: than usual. men were em the day, no Ra —Tho traffic of this line for the 
— hi < 7.3. Yanue. pees tae See. pag ft isco, half. year dia not of « dividend antes the srdiary 
Persian ‘elegraph Departmont, tal jppere were expected 7 A preferenti 
—- June 30, 1871. . wathing, bat he had got to be abl to dip a3 Ih. per da, were for. works on the Pemalton 
=e but did not do any washing. ae there were no | branch, and on the northern line which is eomstructed jointly 
|, Ube cotton used to stand 48 in the acid potas, | with the North-Western Railway Com are 
THE STOWMARKET EXPLOSION, Fat now it only stood 24 hours. Ho did not think the new completed, sad will be inepected by the Board of Trade 
Tus inquiry into the circumstances attending the recent pears esceahs watnt ee oti £6 ome bad cotton | in a lew When the last-mentioned line is opened for 
ox at the works of the Safety Gun-cotton Company, been ai after it had left the poachers. This, ous, on ment im the receipts of the railway is 
Stowmarket, was reoumed on Friday morning Inst a however, was only om one occasion’and that was a few weeks | anticipated. Fic contact for the construction of the 
Majendio wns again eyeent sad at his request tance, His idea was thet some bad cotton had found ita way | Bargoed (Dowlais) fines to be made in conjunction with the 
Abel was le oe to the examina. Unlp the ennareaton, sek Bad fol ts Oe conn. Great Weatern een, ey has been given to a re- 
tion of the twenty tons of gun-cotton which were deli The evidence of Mr. Finlay, Mr. Slater's assistant, was | sponsible contractor, e are now being proteeded 
next taken, and which went to show the method of ing 


vered 
at U, , in two lots of 10 toes ench, on the 12th of July 
and Tith of The examination was still in progross, 


but, sabuaquetly the Stowmarket aeeees, | entire 
store of gun-cotton had been wetted under bis superi 
tendence. "The whole of the boxes of both deliveries heen 


opened, and those Ne ater 2 eens Geuel 60 bo np- 

parently parfect; those seoond » however, those * 

pare iaritise cn sampling, Oo examining | Caleb Tarser, the foreman of the x house, stated | ¥*!! employed. 

samples he found them to be more or less strongly acid to| that be had not been burried in his work. He could not bony t A shaped "— The close of the strike 

test ; wee of the samples contained account for the bad cotton sent to be tested sbouta fortnight | in the Aberdare and z Vi has ind of course, 
ha of freo acid, and others a notable amount of sul-| since. It could not happen that cotton could get out of the | a more cheerful feeling im the trade. The iron trade 
rie acid, and were d © condition. The] beaters into the poachers, mor could it get out of the beaters | continues to display a init atsount of aetivity. 
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State of Trade et Merthyr—The anticipations entertained 
contents of the poacher, | in some as to increased activity at the iron works 
oy ag oe Re gt i ge 
ere im course of ex 
Leas mneehes quavection 70 had somebow got naibes fro, chiell on American account. rat 
, uld muado for importations 
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the U, samples, which o=ght not to have been present, 
The sul te of lime wosld not ne hove Coegeren: bet Set 


it 
the . 
| reasonable caxse of whie —— that particles of | Irom for Anetria,—The Dowlais Iron Company bee Se- 
: a ta ta pata t vont Fe cg iLaiconiereen _— 
covers on i ie screw 4! 
and becoming gradual ad until they ignited ate) yo Golf Collierien—A new engine at the Gaol col- 
Se ee ae eee He wae Maries eudtinnss to work with: gus} conse, wpmande of 
4 ie gives. Tf even the . 
cote a Ain mongasora id ben gn ya Inler mate, | mans Pre Sha thee © preral dace of ale 
ave | cn bi 
explosion. His impression as to the safety of gun-totton, reactance tang omeiele applianeoa fur sinking at 
beliewed that ifthe wholeof the] Welsh Shipping Movements. ~The has cleared frown 
tp in the works hed been unwashed, it would net | Newport for New York with 650 tous bon exppiied by 
a cleared 


ed weaken 
would net lead toanexplosion. Thesolebility teet was 
to necertain i 


the Ieesaven Iron Company. The Curlew 
Prontice ther referred to the substitution of the brick wnlls'| Newport for Mollondo with 1534 toms of iron supplied by the 
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Ebtw Valo Company. The Jrenie Armstrong has clearnd 

from Newport for Galveston with 45 tons of tren supplied 

by the Ebbw Vale bape The Ceres has cleared from 
ardi® for Hamburg with 165 tona of railway iron supplied 

by Mesara, Guest and Co. The Wesp cleared 

Cardiff for Mowtreal with 700 tons of railway irom egpp 

by Mr. R. Crawehay, Tho Nuova Reatitog bat c! “ 

Cardiff for New York 1 ‘900 tens i 

by the Aberdare I 

from Cardiff for 


bw Vale Company. 
from Newport for New 

iron supplied by the Patent Nut and Bolt Company. The 
Charlotte has cleared freen Cardiff for Norfolk, U.S, with 
1052 tons of railway tron supplied by the Rhemoey [ron 
Company. The OQecan Mall z 

Galveston with 500 tona of railway iron supplied by the 
Aberdare Iron Company, The Huron bas cleared” from 
Cardiff for New York with #12 tons of irom supplied by the 
Dowlais Iron Company. The Expounder has "heared from 
Cardiff for New Orleans with 1000 toms of iron supplied by 
Mr. &. Crawshay. 


Vale Railway.—At the half-yearly meeting of the 
Taff Vale Railway Company it was stated thnt eonmexions 
were being made to the westward in the Liyeri anit Ogmore 
district, by which it was that a large amount of 


z= the room of Mr. T. W. 
many years a member of 
! well knows in 
the irom 

Mineral Weatth of the Wret—Tt is estimated that there 
ere in the Bristol district nearly 1,209,000,000 tons of arnil- 
able cont at depths exceeding #00 ft., and in South Wales 
lowe 4,060,000,000 tons. At depths not exeveding 4000 1. it 
is calculated that there are, in the Forest of Dean, 266,000,000 
tons: in the Bristol district, 4,218, 970,762 tons; and im 

Bouth Wales, $2,456,208,015 tone 
Brecon eud Merthyr Tydfil Railway.—-The revenue acm 
quired on this railway in the half year ending June 89, 1871) 
was 35,800/.,. as compared with 31,605. in the corresponding 
peried of 1570, showing am increase of 21444 The working 
past half year amounted to 21,5251, as com- 


corre. 

he ecm ia still unable, 

together jar dividend service. 

During the past year the line bas been renewed with 750 
le; another new i 


at Brecon, Matters with ge 
pear to be yet adjusted. 
=a 
NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


48s. 6d. Bo 
de 


Shea ae enclions 


as cleared frees Cardiff’ for | J 


hed Intwoen each pair 

y* Theee epandrile will be connected transversely 

c ‘of timber on whieh the king of the 

There will be a hand railing of wrought 

of the pier, and at interrals seata will be 

ie donvenience of visitors. Fixed to the upper 

2 will be 18 gas lamps of ornamental 

r will be 20 ft. , but at the head it will 

‘be widened ont to 114 ft. by 05 ft. and ate leading, 
stage will be ploced beyond the head for the landing o' 

passengers from steamers and 


A Proposed Pier Cortham—A company has been 
formed and has rnized power to erect a pur ct Coatham, 
the adjoining watering place to Redear, 

Blyth Harbour aad Dock Compazy.—The onlinary meeting 
of the shareboliers of this pany was held at their oflices, 
Newcastle. on Saturday, Sir Matihow White Ridley, thert., 
in the chair. The report showed that daring the last half 
ear there had teen an increase of 14,574 toms in the ehip- 
ments of coal, Dredging operations are going on satisfactorily, 
and arrangements are being medo for Glling Cowpen Slake. 
A dividend of 5 per cent. on preference shares was declared. 


The Nine Hours’ Movement —The agents of the masters 
have been most active om the Continent, and have procured 
a fair number of men whom they have despatched to New- 
easthe-on-Tyne to take the places of the engineers whe three 
months ago struck for the adoption of the nine howrs’ move- 
tient Altogether, including men free Londos, Belghum, 
Prussia, and other countrics, about 100 men hare started 
work im the various factories, but more are expected. This 
sumber, however, is comparatively insignificant towards 
cocupying the ituations of the 9009 tem whe struck. Rut 
the masters would have been content te have battled on in 
the hope of gradually indweing some of the old hands to 
resume work aleng with the foreigners they were im ing. 
Yesterday the struggle seemed an unexpected 3a 
pumber of Germans at the Elewick Works (Sir William 
Armatrong and Co.) struck fer the nine bourse, and declared 
that they would not resume unless that point was granted. 
The managing partner of the frm informed them that the 
“nine hours” would not be granted, Im the evening the 
Germans and ether foreigners tearched through the etreets 
of Noweastle to the muste of a brass bued. Although there 
was & great of excitement there no disturbance. 
The sumber of men on strike remaini Newcastle is now 
ISL. There ore 2828 children. The state that they 
are receiving subscriptions from all parts, and have resolved 
to pay each man fis, this week, and allow la. for every child. 
The men are more sanguine than ewer that they will obtain 
the movement. 


NOTES FROM THE NORTH. 
Grasoow, Wednesday. 
Glasgow Pig-tron Market.—Since this day last woek 
pos bee —_ ie potens Bp Che eahent of abent ome shil- 
ing per ton. ie prices were up as ae 
Gin Sid. to Je. Gd. cash, and 63s, ‘Mond Ga The cee 
month; while yesterday's prices raled betwoen O2e. 3d. and 
ds. and Gd, cash, amd G2a Gd. and Gls. 10jd, one ith. 
To-day's market was ra Od. to Ole one 
menth, and 62s. 4d. to O25. ld. ensh was takon. Makers 


livery, 
Gis. dd. was offered for No 3, in order that ateasners | 


loading im the Tres t complete their cargoes and pro- 
ceed to ma, 5 available blast furnace im Cleveland is 
working to the fullest extent, and will be kept besy over the 
year. 

The Finished Tron Trade.Bar irow, plate, and angles, 
and billets, are in great demand. For raila there Py 

ulry, bat thero is still o fair amount of work for the 
milla yp ag the North of England. On the whole the 
finished 


je is ina satisfactory state. Thero is nothing 
new to report. 


bey are to be spit carly in Senate At Stockton 
lesbroteh ra iu made with thi 
Dew works which are being vowel. “4 5 

A New Bask at Middlesd 
County Bank Lave opened a branch establishment at Middles- 
brough. In this growing town, where om account of its 
— the head-quarters of the North of England From 
Trade, such my dpe yr transactions take place, this addi- 
tional bank will be of great convenience to the commereial 
section of the commenity. 


k—The York City and 


moaths. The piles are of cast iron Jin. diameter sharply 
pointed at the ends, and are driven by « heavy pile-driving 
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ein wishing to engage men. One is 
jundeo wished twenty men, but they are not to be bed, 








Leith Hartewr Worksa.—The Leith Dock and Harbour 
Commissioners are about to erect an iron awing bridge at 
igudinery upd sppetenes ter washing ap tatips. ‘they ams 

* are 
advertising for teeders for the contraction and erection of 


the wholo works. 
Wages of Bai Servants —On Monday sight a largo 
Bi tabs Pansy me, de, cmplayedon the Mother. 
well section of the Caledonian Railway, was held for the 
considering sme grictances con with the 

fey are employed, and aleo the qura- 

oof the workmen having been called 

to wait upon 

‘Pallum, The answer 


x- 

recent shipments there have 
nthe following: To New York, 317 tons of rails, and 
*M. worth of manufactured wrought iron; to Rangoon, 
S90", worth of machine: engine valued at 


sroods ; to Lisbon, 
goeds; to Buenos Ayres, 
Havre, 754. worth of 


~ eatroct fe Tos oe Conard Liege — Meum. J. sed 
. Thomson, the exninent shipbuilders, have reeel ere 
fem Mann Heras gad Bdsiver to’ conctrast two four- 
dockers of great size and power for the Atlantic service, amd, 
in addition, an order to lengthen two of their steamships 
These orders alone will add upwards of 10,000 tons of steam 
shipping to the building operations on the Clyde, 


to tha He 


consider the pro- 
"E the master engineers of Newcastle anid 
lowing resolation was passed; “At a 
members of the Cl ani 


wey of umiati 
atvahead, the 
meeting of the 
Engineers’ 


ricte in Eegland, and leara- 

members o era? 

and all others whe will agree, 

of area Oe Pes heen see seee ot 

them as a first instalment towards the support of 
in Neweastle who aro rosisting the action of 

the workmen who have struck for ‘the nine hours’ more- 


om” 


ment.’ 


Tke Clyde Shi ters and the Wy Question. 
Daring Selanne dye a large whasher of the a“ care 
vance 


"| peters om the Clyde have been om strike for an a 


mpany find- 
wy atnhctino, 
another upoe 
be plated 
furnace w 


all over faeed 


New Works.—The Lackenby Iron Works, at Middles-|%* b 


The Finished Irow Trode—The finished iron works were 
never eo fall of orders as they are at the present time, and 
everywhere there ia 9 tone of almcet unhesitating confidence. 
ow of puddlers and the incrensing demand 
for all kinds of inom a large business hes bees done 
recently in bringi 


Weld Penge C in this city are sctuslly refi 4 
ie ‘orge Company in this city are act re 7 
notwithstanding their inary facilities for prstucig 

t quantities of work. It is the enme in the iron-found- 

gitrade. Severnl Glasgow fires hare beem unable to take 
in contracts which they have bad offered to them, an with 
the other orders in hands, they would be wnable to finish 
theen within the ified time. Some of the contracts have 
teen taken ep in Dundes and Leith, and there have been 


of we They wish an advance of Od. per day, and it meme 
that Mesere. Tod and McGregor, who havea hege repalzieg 
trade, bave given the advance, but in the meantime the 
other firms hold out and refuse to grant it. The men aro 
confident that in the present state of trade they will eurceed 
in obtaining what they have asked. Scme Erma have offered 
half the amount requested by the workmen. 

Boctery oF Evorsrers—Arran ta bare been made 
for a visit of the members and 


station, (London, Tilbury, and Southend Railway) at Lift 

a ——— leave for Barkin ’ 11-56 am. wi | pm. 
een! associates to pay their own expenses, and ime: 

introduce friends. ee . . 


A Rectrs ror Worxanor Use. —The Registrar-General, in 
his last weekly report, ater reeling of the prevalence of 
dierrhera menticas as a va) adjunct yy sy epidemin, 

i suggested by Dr. Waller Lewis, 

ively used with excellent efforts: Sulphuric 

useful in cholera times. —Concentrated a 

© peel, hee.; simple syrup, 12 ov; boiled 

Miz well and add Bor. of didute 
laseful may be taken for a 

of filtered water 


La 


Poet Office during the epidemic of 1866; it toa 
greatextent mw waterand bad beer; itseost is only 444. 
agal. The iden ie excellent, aa in hot weather torn drink 
anything, and thie fiuid experscdes noxious waters. 
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OVERWORKED RAILWAY EMPLOYES. 

‘Tue following letter has been addressed by Mr. 
M. T. Bags, M.P., to the chairman of the Midland 
Railway, We have referred to the subject in an 


rticle on 144. 
* me * Londen, Aug. 2. 


“My dear Price,—I havo now tho pane lay before 
you a relation of a number of cases of workmen ex 
oe ts et maw, of their hours of Inbour, : + Sore 
rates of wi ® L explained to A $ 
it better to wddress yoe pop ate 5 a discus 
tion at your half-yearly meeting before an audience on 
whens enpeeie, from past esperase, 1 would hardly ven- 
ture ly. 

wr with the work performed by John Walker, late 
Biihde hy in the service of the Midland Railway bom. 
pany, from December 5, 1870, to March 4, 1871. 
= the wascoce on hin om, 










ait 


giz i 


i 


: 


2 
FS 
res 


£ 


ge 
ei 


i 


et 
FE 
r 


je 


- 
5 


line: 
21.—L have beld the ible place of - 
"under the 3 Dalley Comesay 


the service as 
onl: 


i 


Heat 


8 
z 


i 
$z 


& 
z 
r 
a 
Pu 
3 


if 
rs 


Fy 
rf 
a 


: 
i 
i 


” | insure your attention to questions of 


MACKIE’S 





my meals or sit down. Wo average about 200 trains in 24 


hours, beside — ahanting and piloting 

We have on our bands all this responsibility 

18s. por week of six and a half days. I have been 

about with my disner in m: a Ee it down 

taking it up, and biting at it like a my T hare put it on 

the ere over my work frequently, and bite and sup tentil it 
ished,’ 

“Lhato in say possession a great number of cases of a 
cleadhan: cnentnan, bak cpumgh has, 1 hapa; hans enld. tn 
i & much gravity. 
the Times of Monday, 


every minute. 
for the sum of 
run: 


“1 will conclude by quoting from 
August 7, a part of the cross-ezamination in the case of 
Oliver Merritt, who was charged with the manslaughter of 
Miss Kirkpatrick at Unstone, om the Midland line. It was 


roved that he worked as pointsman 13 hours every day but 


to t that well-qualified men will en 
for Ie ts 


occupation is so dan and their wages so inadequate. 

“T count ecrldeadly Ge your seeat cian chis comermentestion 
a which prompts me to address it 

Ol. 

TT puapeen: to sand this hitherto the newepupen; endl Eve 
quest your permission to do the samo with any answer you 
ay one Gee OT cen dear is, oun very tnt 

"Lam, A ¥ 
“W. P. Price, MP. Chaiean of Si 
‘wW.P. . “ t ii 
Ralvay Company, Derby.” 


MACKIE’S PERFORATOR. 
Anovt — peg we — ibed is this journal 
cide page t ious t 
c "1 miaioe’ down yee Poy at the Soterna ha 
the inventor, Mr. Alexander Mackie, of War- 
t adjanct to that 
Te will re 





Ta iano sotebe putea 

slip of which is rum throagh the machine, and which 
thus serves much the same aa the Jacquard cards 
of a loom, i 
pared 


apparatus which we now illustrate. 


above 


the mach 
such holes ae 
wired to designate letters or wo 


tudinal too-and-fro movement 


“LOGO” 


PERFORATOR. 








tpring tends to maintain it, any collar or collars with 

is lsbed will coene between the sliding 
Tt thus follows that, although, as the top and bottom 
tho pastons are carried with them, 
no 
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Tus Coast Raitwars ov Nonrieay Gaawasy.—The 


not 
of coastal defence, which 


in 
eystens is 
to be completed by the end of the your, 1878. 


Sept. 8, 1871.] 


BAUSCHINGER'S INDICATOR EXPERI- 
MENTS ON LOCOMOTIVES. 
(Continued from page 117.) 


Erpansion. The action that takes place in 
ast linder during the period of expansion is of 
inl importance for the purpose of comparing | 


the various theories ree 
steam in an engine. ¢ casential differences of 
these theories consist nolelyin the application of 
several hypotheses respecting the relative pressares 
and volumes of saturated steam, The results of 
practice show, however, a marked discrepancy be- 
tween the theoretical curves of expansion and the 
actual expansion line drawn by the indicator, and 
in order to investigate thia circumstance, Professor 
Bauschinger has aclected two curves taken from 
the hind cylinder end of engine (A). 
diagrams, which are reprodnced in Figs. 23 and 
24, are taken with the reversing lever in the 
first and fourth notch respectively; in wne case 
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Fia, 23, 


the suppression of steam oceura, according to the 
distribution diagrams, at 14 per cent., and in the 
other case at 33 per cent, of the length of the 
stroke. In theae diagrams the theoretical curves 
are laid down according to the laws of Redten- 
bacher, Marictte, Rankine, and Zeuner in the 
following manner ; 

1, Redtenbacher, agreeing with Pambour a4 to 
form, caleulates the presaures of steam carrespond- 
ing to different relative volames, or the ratio be- 
tween the volume (V) and (V,) and the preasure 
(p) and (p,) of expanding steam, by the formula 

r 


p= ¥. (0.2544p,)- 0.994, where p and p, are 
° 


expressed in atmospheres of 14.706 Ib. to the square 
inch, The ex sanalon line, obtained by this theory, 
is drawn in diagrams (Figs. 25 and 24) by a 
dotted fine (- ——— p 

2. According to the 


aurea are inversely as the volumes, or? 
Ps 


). 
lawn of Mariotte, the pres- 
we The 


eurve constructed after thia formula is shown ip | 


the dingrams by a continuous line ( M). 

3. Rankine assumes that the expanding steam 
receives from the cylinder a certain amountof heat, 
sufficient to maintain its saturated atate. The re« 
sultant curve has been caleulated by the aid of 
Zeuner’s tables of the properties of saturated steam, 
and is shown in the dingrams thas (—,—,—. RB). In 
Fig. 23 this line coincides with the dotted expan. 
sion curve. 

4. The theory of mechanical heat, established 
by Zenner, is based on tho hypothesia that the 
expansion of the steam takes place without logs 


or gnin of heat from any external source, or —- = 


v aw 

#X49 where « and w,cathe specific volames 
wy ty 

of the expanding steam, g=the specific volume of 
the water, and X and X,,=the quantities of satu- 
rated stemmn contained in a unit of weight of the 
expanding steam. ‘The lines market (~o—o—0 ») 
in the diagrams have been constructed under the 
supposition that the steam was in a perfectly anta- 
rated but not surcharged state at the beginning 
of the expansion, or X The other lines 
(+ =—+ ~=-++— @), onthe other hand, correspond to 
the case of the steam contained, in the case of 


o=l, 


ting the action of the | 


‘Theae | 
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| Fig. 23, 70 per cent. of water, and, in the other | 


diagram, 40 per cent. of water, 

As shown by the dingrams, the departure of tho 
actual curve from the theoretical curve of expan- 
| sion ia very considerable, and much more than the 
| deviation of the various theoretical curves amongst 
themaclyes, In stationary engines, also, the in- 
dicator bears witneas to a similar difference exist- 
ing in a greater or leas degree. In order to in- 
vestigate the facta which we hare just considered, 
Professor Bauxchinger proceeded in tho following 
manner; From a sumber of indicator curves, taken 
at different degrees of expanaton, the mean abso- 
lute preseure behind the was first measured 
aud then compared with the mean absolute pressure 
of admiseion, the expansion curve having been 
continued to the end of the atroke, The figures 
thus obtained are given in column D of Table IV. 
According to the law of Mariotte, the same rela- 


tion of pressures la calculated by the following | 


formula ; 





15t 


by the indicator, la over 60 per cent, above the law 
of Mariotte,* 

Instead of comparing in this manner the expan- 
tion curves of all the eight engines, the following 
simpler proceeding was employed. In each in- 
dieator curve were marked, from the distribution 
diagram, the beginning of expansion and release ; 
the absolute pressures corresponding to both were 
then measured, and their relative ratio sacertained. 
As will be noticed, these values, which have been 
computed in Table No, V., are very constant for 
the same degree of expansion ; we have selected, 
for the purpose of comparison, the two engines A 
aod E, na they illustrate a greater difference of 
preasure, between the beginning and the end of 
expansion, We stated above that the expansion of 
the steam, according to the law of Mariotte, le auch 
that the pressures are in the inverse ratio of the 
apaces occupied at the beginning and the end of 
expansion respectively, This ratio is given in Table 
No. V. a8 the true mtio of expansion, taking into 


#4 REveLvTions 


4 Mine 
| ji 2.8026 J" log 5 


where /,=distance travelled by iston durin the 
| period of admission, and jatotad length of cs ony 
including clearance «pace, ‘he reanlts calculated 
by this law, which also shows # nearer approach to 
the actual performance than the other theories, are 
given ia column EF of Table [V., while column F of 
the game table contains a coefficient obtained by 
division of the two preceding columns. A com- 
parison of the effective pressures will be of more 
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practical value, and accordingly the mean effective 
; presaurea of the same indicator curves were men- 
| sured and compared with the mean proseure of ad- 
{ mission, ‘Theee resulte are contained in column G 
of Table No. IV. and by subtracting them from 
those in column D, we obtain the mean pressure 
before the piston in per cent, of the average pres- 
sure of admission ; this coeiicient again eultracted 
from column EF, givea the mean effective preasure 
according to Mariotte. Finally, colomn I of Table 
No, IV. compares the resulta of columns G and I, 
and, as will be noticed, the actual performance of 
the engine is considerably above that of the theo- 
retical power, thus, with a period of admisaion of 16 


per ceut, of the stroke, the work exerted, as shown | 


} past the platon is, of course, 








Fie. oA. 


account also the clearance spaces; it amounts to 
0,26 and 0,18 respectively, while the ratio of the 
corresponding steam pressurca is 0.42 and 0.98 
reepectively. In the same measure, alao, the actual 
carve, a4 drawn by the indicator, will be above the 
theoretical curre laid down by the law of Mariotte, 
Finally, the following Table, No: VL, contains 
the mean ratios betwoen the initial and final pree- 
sures during the period of expansion for various 
de; of aup’ ion. Here, again, a material 
difference will be noticed between the truc ratio of 
expansion and the ding prossures; the 
amount of departure of the actual pressures from 
the theoretical curve bearing, however, a certain 
relation to the degree of expansion, as will bo seen 
presently, There are various causes which produce 
this section daring the period of expansion, but their 
precise influence ia more or leas difheult to ascer- 
tain. In the firat place, leakage at the valves or 
culated to alter the 
actual expansion curre. In the engines experi- 
mented = by Professor Banschinger, the valves 
and eylin faces were aceordingly examined, but 
thes were found not only in po | comtition but 
pertestly bright, so that no lenkago could 
sibly bave taken place; moreover, the effect of 
leakage, if such oovars, ia generally easily detected 
by the irregular form of the indicator curves. The 
main cause of the peculiar action of the expanding 
ateam is due, as the experimenters observe, to the 
heat given off by the cylinder to the contained 
steam after ite communication with tho boiler haa 
been ent off. ‘This condition is facilitated by the 
presence of a certain quantity of water, which, at 


* We hare given in the text the rewalts arrived at by 
Professor Bauschinger, but, after a careful examination of 
the imdleator diagrams to which be refers, we oannet but 
arrive at the comelasion that, in samo eased, at all erenia, 
the “ distribution diagrams’ employed by hiss did mot 
sent the action of the ralre geara with the aoe which 
war desirable, The diagrama shown by Figs. 6, 6, 7, and 8, 
om page S2 of the present volume, are striking iestances in 
point. The deduction we should be inclined to draw from a 
comparison of theee diagrams with the corresponding distri- 
bution disgrama would be that there waa a certain amount 
of lonsenoes in the valve grar for which the last-mentioned 
dingrams made no allownmes, nod that hence the points of cat 
of and exhaust were both later than Professor Bauschi 
hus assumed them te be. A similar error would aroouns for 
af loast a portion of the diserepasey butwoon the remults de- 
duced from Mariotte’s law and those of actual practios, to 
whieh especial reference is male above. 
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the commencement of the expansion, has the tem- 

tare of the live steam, but as the pressure is 
redneed in the cyliwler, this water will be inatan- 
tancoualy evaporate!, and thus abstract from the 
cylinder a certain awount of heat, The heat ab- 
sorbed with euch rapidity is aufficient to raise the 
pressure considerably above that which would bave 















ENGINEERING. 


existed had no condensation and re-evaporation 
taken place (see alao curves of the theory 
chanical heat im di Figs, 24 and 24). The 
amount of heat which can be so absorbed depends, 
of eourea, upon the difference of temperature be- 
tween the steam and the metal, On the other hand, 


the mean temperature of the cylinder is influenced 


by the amount of protection against radiation and 
couduetion of heat from the beg by the amount 
of “ throttling” from the boiler to the cylinder, bv 
the extent to which expansion has been carried, 
and by the spoed in revolutions per minute. 

When the communication between the boiler and 
the piston is open, the cylinder will acquire a tem- 


peratare practically the same an that of the boiler 


are, and if the cylinder contained nothing but. 
ry or superheated steam, this temperatare would 
probably 


which haa been deposited In the cylinder, and which 


is re-ovaporated at the expense of heat imparted to 


the cylinder, this latter will become materially 
eodled by tho time the piston haa reached the end 
of the etroke. From these considerations the re- 
lative effcet of various ¢ 
—_ will readily bo appreciated, 
of expansion is increased the quantity of water con- 
verted into steam becomes alaa greater, neces- 
sitating, however, a larger condensation of high 


preagure steam during admission; and the longer 
the duration of the stroke, in other words, the 
alower the engine ia working the more heat will be 


absorbed from the cylinder by the conversion of 
this water into steam. 
The influence upon the temperature of the cylin- 


der of various meteorological cansea waa felt daring 
the greater portion of the experiments, Professor 


Hauschinger recommends that the cylinders should 
be better protected, in order to prevent execeive 
condensation, particularly in wimter time. ‘The 
difference of temperature between the two cylinder 
ends was also marked, in most cases, by the in- 
dicator; at the front end, which ia badly exposed 
to the currents of culd air, the indicator curre waa 
gevarally of s more de: character. The fore- 
going considerations lead to the conclusion that in 
order to gain the full benefit of expansive working 
it ia essential to combine the element of high speed 
with some arrangement to prevent the condensntion 
of ateam during the admiasion. Ags it ia, the cylin- 
dera of « locomotive are not mullictently protected 
inst tho influenecs of the atmosphere and the 
chilling action of strong currents of air; the em- 
ployment of superheated steam would be one mode 
of preventing comlensation, but the same end may 
be better effected by the use of steam jackets, At 
ali events, with a better protection of the cylinders 
against loss of heat, a direct gain in the power exerted 
by the engine, or a pop ae pees economy in re- 
spect of consumption of fuel, would be the inevitable 

result. 
(Te be continsed.) 


WOOL SCOURING AND DYEING, 

Some very e@icient appliances for facilitating the pro- 
cesees of wool scouring and dycing have been recently 
breaght into ase at the Proepeot Wool and Cloth Dycing 
Works, Haddersteld, and by the courtesy of the pro- 
prietors, Mewrs. Ensom, Speaot, aml Co, we have been 
pertoltted to make a careful examination of the whole 
arrangemint, and witness the operations carried ont from 
baginaing to end by Mr. Richard Weppenstall. 

‘The iotention of Mr, Kirkham, the inventor, baa bean 
well carried ont by Mr. Melling, of Heinhill, the engimter 
to the company, who haa fitted wp the machinery, and the 
ease and precision with which ene mas, er even a boy, can 
control all the movements that are required, while Pe. 
sales quietly seated, would sarprise those whe bave been 
accustomed to thimk thet the old-fashioned method of 
* stanging,” as the band process is techpically called, ia the 
only one that would rightly carry the wool through all lta 
varied courses till completely dred. 

In addition to the " stamgiag,” the nenal way of operat- 
ing, involvea much labour in the removal of the wool from 
pan to pan, aed considerable waste of materials, as well aa 
great leva of all of which aro largely rectified by the 
newly patented plas, 

The wool during its treatment in the various liquers re. 
quires pretty continnal ternlng over or “tossing” to lesure 
the whole of the flbres becoming equally aod uuiformly im- 
pregnant, or cleansel, as the case may be, aa it mast net 
be allowed to become matted. 

To do this by fie ordinary “ stanging™ process one or 
two men we a kind of pitchfork with a long and sreng 
weoden handle, with which, and by the exertion of great 
feree, they drag the wool up from the bottom of the pan ns 
bewt they can, ated stir it or tsa it about in the liquor, 


































of me- 


¢ maintained for the greater part of the 
etroke ; but owing to a certain amount of water 


of expansion and of 
As the degree 
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using ibe handle as a lover, resting i¢ apon the edge of the 
panor vatasnfukram. The wear and tear shown cpon 
the odge of the vat indicates clearly that this work i» no 
slight matter. This work is also vory trying. as tho liquor 
is kept on the boil by a fire below all the me the process 
is being carried on, Bat we will now describe the new 
arraugement, 

The new gogine condaty of one steam cylinder, which 
is single~acting only by steam. It is placed vertically, and 
is closed both top and betiom. ‘The piston rod passes up- 
wards through a gland in the top corer, amd is attached to 
a heavy cast-lron weijht, to foros the piston to make its 
down, or suction stroke, after the steam lvas raleed it to the 
top, The upward etroko being the one by which the main 
work is done, is performed by the steacs, The cylinder 
tesed ta about S4in, diameter, and $4 in. rtroke. The valves 
are actuated by very slmplo cam-shaped tappets, placed 
pon & vertical spindle, with which there fs a communicn- 
tion from the working platform, #9 (hat by hand the 
position of the tappet omy be varied as is required. The 
engine is self-acting when started, but by atill under perfect 
control, Tt works tut dowly, inaking three ar four doutle 
strokes per minute, with about 401k ateam preesaro, It 
is provided with n series of inlet and oetlet passages, so 
that elther atmospheric alr, or Nqeor from any vat or tank 
with which i¢ is in connexion, may be drawn in on the 
downward stroke, and be delivered by the ep atroke, accord. 
ing to the valves and passages whieh may be open. The 
connexlona are all 4 in. pipes, and the valves te each are 
conraniently placed in a line, ander the ope, and withia 
the reach of the attendant, whe cam open one of more 
valve, a4 he pleases, 

Abost 40 Fats can be worked by one auch engine, but in 
the case pow ander consideration there were but four scour- 
ing. dyeing, and washing vats of wood, each Tit 6 in. x 
Si x@ft, and three or foer smaller ones, for prepari 
the dye Hqwors, the former being ugom the ground tloor an 
the latter placed about 6 ft. higher than the others Each 
of the dyo vats has a cold water supply ; a steam pipe and 
valve leading to the bottom for boiling the liquor by steam 
from the boller; a large outlet valve, by which the vat 
can be emptied quickly by letting the liqeor run to the 
main drain or stream; and connexion pipes to the engine 
But anciber important fitting to threes vate isa false bottom 
made of irom, tinely perforated. which ix so placed near tho 
bottom of the vat, and there Grmly held, that when air is 
farted inte the space below it by the engine, it shall pro- 
dace « certain and determined action upon the liquor, &e., 
which may be contained in the vat. The proper fixing of 
this plate bas been a mattor of considerable difficulty, #1 an 
izaperfect action eight either roll the weel Inte lumps, or 
perhaps lenve the corners aumored. 

Having thus described the general features, let us octice 
the procets followed out with » bale of wool: 


No, 1 vat is filled with water, say 1700 gallons, and the 
sieam is tarned on to warm the water, during which tims 
eee of the workmen puts into the vat the scouring lagre- 
dienta, which, eecording to the sature and condition of the 
wool, are fudged to be ~ ‘Thls differs much from 
time (o time, ani seeds the careful altestion of the person 
in charge of such work, umder whatever system it has to be 
treated. Then the engine is set to work with the air eac- 
thon valve open, aed the first discharge of alr which takes 
= on the up-stroke of the piston, ia paced into the 

ttom part of the var, ander the perforated plate, through 
which it rises through the whole volume of water, which it 
disturbs and turns abost, like a ware of the sea rushing 
over # prongs and rocky shore, Two or throe each strokes, 
discharging air umder a pressure, ns indicated by the pres 
sure gauge, of 251b, per square iach, serve to thoroughly 
mix the liquor and all the chemical substances which hare 
been put into it, The air tode ite vent naturally from the 
surface of the water, and hae dome its work. When this 
preparation haa been made the bale le ent open, end the 
wool is lifted by two men into the rat, either entire or in 
portions, as is most easy to them, The exgine is again 
sande to pomp air inte the vat, and ten of twelve strokes 
wafflee to thoroughly shake oat the wool, and drowa {t in 
the liquor, as though it ween rage in a papet maker's rag- 
engine. Steam is now admitted, and the liquor bb made to 
boil freely till the oily character of the wool i wholly re- 
moved by the perfect washing action, imparted to the con. 
tents of the wat hy the intermittomt dischargus of air from 
the engine, which, by its beautiful action, continually 
tosses the wool and the Liqusr in every direction without 
throwing i out ofthe vat. The scouring liquor thus need 
is unt, however, ontirely oxhassted of ite chomicat proper- 
ties, and being hot is new allowed to ran off to vat Na. 2. 
‘The vate being on one level azo soon equally fall, and the 
engine is thes, by a change of valves, made to draw off the 
liquor remaining in No, 1 vat, asl to deliver it into Ne. 2, 
whare ft oaly needs to be strengthened by the addition of 
some fresh scouring materials, aad No. 2 vat ia ready to re- 
ceive a bale of woot to be treated as that in No. 1 has been, 
meanwhile the Grat bale of wool still reasains where it mas 
in No. l vat. It now meeds washing o¢ rivsiog to free it of 
all the seouring materialn This is done by a rapid supply 
of cold water, and a pretty frequent tossing by air from 
the engine, When washed cnongh, fa ono or more waters, 
which are run off to waste, the wool le ready fer the pext 
proce, which, in the operation we witnessed, was that of 
“ebroming.” This chrome liquor is admitted te the vat 
from one of the peoparing cisterns, which are placed at the 
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higher level, and it is diluted with water, and boiled ap 
with steam, aa tbo attendant exes seceesary, while at the 
aamme time the engine is made to toss the whele about, as in 
the previews parts of the work, Afler this “ ebroming™ 
has continued ite proper time, the former operation of pars- 
img the Uiqmor to anether vat bs repeated, aud the wool in 
No. 1 is ket once more; this time it is ready for the lex- 
weed dye for making lt black, of for any other colour, for 
which the previous process bas leit it fir. The dye liqaoris 
supplied hot from ita preparing cistern, a8 was the case with 
the chrame liquor, and when done with, it is in its torn 
aleo passed on to another vat, to be streegthened and weed 
again, nel 60 oa, The wool i pow rmady for removal 
from the vat ie which it was fleet placed, the process belng 
complete, 

It will have bern noticed hy the reader that there is lige 
er wo waste of heat io evch am arrangement ag thie, and 
alse Hittle or no waste of dye liquor, Mach qnaptity being 
pases! om, from one vat to another, het, and ready with a 
littl: betp ef new stall, fee repented © 
raving this olteined! i really a very important item, aud 
deservescareful attentloes. 





The revult of the whole i, that the work can be turned | 


ont at a comslderatly reduced enst, notwithstanding the 
eailay for machinery, while at the same time a much 
greater uniformity ef colour can be produce, asd with 
sreater evenness theongheut the whole batch of wool atuder 
treatment than by the ordinary method 

These is ules a special chemical action in this epstem of 
dyviog, which bas much to do with the good result, arising 
from the oxtra qeantity of oxygen that ie imparted te the 
dye liquor from the blowing and toseiug by compressed alr, 
which is af great bopertawee in the work, 

The arrangements patented for tbe tossing by alr are such 
that they need not luvelve entirely new plaot, bat can be 
added withent difficulty to auy of the ordinary vats or 
pass cow in use, thus renderleg the application of the 
how system one within the reach of any person desirous of 
reducing the heavy haud tatwor of bis works« aa far 
as pomible, No doubt there will be some who have long 
teen unl to the old fashioned way of working who wlll 
raise objections, bat mo. far as ue coll learn from those 
practical dyers vith whom we spoke, on the ecossion of our 
visit to Messrs, Eleppenatall's works, the greater portion 
were induced to lock favourably upon the arrangement, 
and to predict for it a constderghle amount of succesm 
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TECHNICAL EDUC 


Ix ap appendix, to the prospecies of the Royal Rhenish- + 
Westphalion Polytechnic School at Aix-la-Chapella, th: | 


directors of that etablishenent pablich a series of iustrne- 
tions to those who wieh to become stude 
complete, so excellent, asl 40 practical, that we have 
thought is worth while to reproduce them, reserving our 
comments upon them for another occasion. 

Tha Council of the Scheel state that they are frequently 
asked for advice-— 

1, With eeajoet to the admission of those students whe 
have ne obtained the necessary qualifications hy previous 
attendance at the fire ofa gymaaiam or commercial 
school of the ret order.” 

2. With regect to the maticer in which the required 
qualifications are best obtained by those young men whe 
haveatifl o fow sonra to wait before either age or other clr 
eumstances will allow them to attesd a polytechnic school, 
Wot who are either unable of nee desirous to attend during 
this time the schoolt mentioned abore. 

&. Wish respect to the manner iy which the necessary 
atwdica are leat regulated for these whe are dexticn! in rhe 
Future to varry ca any pesenical bainess, died who, with- 
out wishing te become (boroughiy qualified engineers, srehi- 
teets, or metollarghts, are desirous of acquiring, besdes a 
commercial elecation, and Ihe knowledge of a speciality of 
trade, a general techoiceal and echeotiiic education, 

4. Pisally, with evepect 1 practical training or werklag ; 
whether the students should work in the shops before going 
to the Polytechule School, or whether it shauld be peat- 
pewat watil the theoretical cilcatiog at the sohool 
tiniehed, 
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If the following remarks should fail te ghee satisfactory | 


attvice for every special sap, Uhey will at least enable the 
public to deride generally om the best course to be adopted, 
asl tu frame thelr inquleles for spacial cases io such o 
manner that the eogneil will be able to give a prompt and 
tlecided reply. 





Qual ifention aad Preporatory Edweation ix General, 

No greater mistake can te cominitted in the elucatioa of 
& young cugitesr or manufacturer than to sead hint too 
early into the workshop for practical labour. An efficlent 
gencral edueathen je to-day the chief consti for passing 
succetsfully through techuteal og scientiéie et and the 
time spent ia acquirieg fundamental knawlodge ia fally 
compensated for by a more raph progress, and a more 
thorough understasidlayr of all mathematical aud tectnical 

















for almeat over: 
amd are obtaleed by must young men of the middle classes; 
certain privileges fur the military nervices are besides 
nected with these certifentes, which are considered 
gether nocwssary ae proofs of a fleished education=-En. E 





Thiss ary & | 


those qualificationa which, besides techoical knowledge, are 
nectaary to a waccessfel career for the anginctr and manu- 
facturer. It is true that many excellent engineers, with 
at inferioe early tralning, have performed great things, 
bot it ia quite certain that they could, and would, have 
dene more with great ease had they been properly edu« 
cated, 


Special f'reparatory — for Attending a Polytechnic 
School, 

Those young mes, wheee means and (ine will allow them to 
do 9, showhd, therefore, attend a gentnasiam or cecomercial 
stisood of the first order, and shoubd pase through the upper 
ictncses of those achoole Papile of wyennasia ehould take 
into consideration that a knowledge ef foreign languages 
feopecially French and Eaglieh) is of the yrenteat Enjest- 
ame to the engineer, and those who ore bockwart in 
montheimatios gad linear drawiog shogld derote exten hore 
ef staty to thoes broockes, gaining help from elder pupils 
ef the polytechnic, (or etalente who are unable to follow the 
course of Iectares during the Grat half year ore casily 
couraged, The firet year at a polytechnic echoot is gene- 
tally admitted to be the most di@icwlt ond moat importanat 
for the student, and it deenands the greatvst perseverance 
ant closest attenthon, 

Thees who have been unable to attetd fer their peopara- 
tary cderation ene of the qualliied seboods, aheald acquire 
by means of private lessons or studies auch Rnowlnlge as fe 








If in those cases a partial Knowledge of the dead languapes i 
no disquolitiention; a thorough acquaintance with element- 
ary mathematics anil drawing is of the other hand indic- 
pecasble for attending with success the lectores on higher 
thatheratios eecripive geometry ani mechanics: nostudent 
can be admitied who does not possess the knowledge of the 
firet principles of physic and chemistry. Thoee who wish 
to pass the necessary examination Croquired {rem all who 
have no certificate feon a qaalified school) for adtuslttance to 
the Polytechnic School at Aix-la-Chapelleat the beginning 
ot Oetober in each year, will have an opgextuntiy of coms- 
pleting and improving their knowledge by attending during 
the summer preceding the examination, and by Jotlowing 
the lectures on elementary mathemntics and wetkanica, 
given and held fer that purpow at the Polytechole. 


The Practica’ Edweation ta the Shops. 

The qeestion whether a young man whe ingens to atwly, 
not only exact selences (mathematics and natural plilo» 
euphy), ut who alee proposes to become a practical engi- 
neer (mechanical or civil}, ahoult acqelre hie practical 
ot belore of during the course ef hia theoretical 
rducation, is net casily answered. The age of the student, 
hia health, ovens, end grewral situation, hiv habits and 
position, have all to be taken into ennsideration. 

ft ls generally admitted to be very useful to work during 
one year in the shops before attending a polytechaic, s0 
forg as the theoretical knowledje already acquired be not 
only preserved during the thme, bat Improved and 
strengthened. A yosr in the shopa will bet, healtes, of 
great tenelit fer these whe are bedily weak and mentally 
overworked, aud if the practical work G4 followed earnest! 
it makes the eliedeet pinctual in bis hablta, mechanical 
precise, and practical, The greater independeece acd 
practical knowledge derived from these labours are of great 
valuo fer following thearetical studio, which appear easier, 
and which can he pureed io 2 more practica) manner. 

Tt has thas to be taken into consideration whoiher the 
ronng tan has the means for deveting cee or two years 
to the shape with litte ex no remuceration, whilst, if after 
a owaple of years abstract study, be should give a similar 
time in the workshor, resemlng the forsnor for a year or 
tro, ke wight oxpect come compensation during that time 
for being cecaslonally employed la the drawing ollien, 

: ence bet shown, however, that if a young moo 
goes tute the shop la the micdet of hig etedios with the in- 
tenting of completing bis theoretical education after same 
yuors’ practical work, this intention i not often carried out, 
for there Mtadents soon obtain a certalm practical praition, 
for whieh they are amply pad, amd which opens sew pro- 



























apecta for them, that they feel disinciaed to relluqaish, | 


But the consequences are unfortanately felt when it is too 


thei theoretionl elucation at the proper time, much time, 
ser ey, aml expense are then required to abtaln the ne 
sory knowledge, and it happens generally that ottcl men 
occupy an isferioet place with respost to thelr achontide 
training. 

The working in the chops after the theoretical education 
has been completed, otters poneruily an early opportunity 
Cor earning wages, but these pupils are so often taken away 
from the shops end tent into the drawing office a9 cheap 
and extremely vecdul assistants, that they cannet derive the 
desired aivantages for the courte of practical training, 
tecanee atficient tine is oot left to them to beer 
thoronghty acquainted with the ese and application of tools 
and matertivts, The students themselves are yenurally tiet 
free from blame in this respect, for dbey are, as a rule, mot 
io teddy te go through the crdinary and laborious shop- 
work. Not many yousy norm possess the mecessary energy 
to asonme the mechanic's dress alter having comploied their 
theoretical edecation, asd to work fur two or three years 
at the lathe, vier, and in the erecting shop. or to take the 
trowel or axe into their hands. Such an ocewpatton apps 
to them the more useless oe it often happens that able 
young exylneers become thoroughly competent men in their 








required fer entering the superior clasees of qualified schools, » 






late, amd then the regret i+ great that they did sot fulsb | 


£53 


ooo —ewwaaaaaaaaaass SS SE——T ———————===_=BnDDaDH9]7RahBDanD=EO— 


profession without having passed through any course of 
practical training. 

Mechanical engineers who intend to follow locomotlre 
engineering would do best to work, after haring finished 
thelr studies, in the shops of a railway for about two 
years, amd them and before entering tho drawing office to 
learn the drivicg and mnamagement ef the loromotives, 
After having passed the examination as engine drivers 
they are acon taken away from the effloe and put isto 
positions ax assistants or district locomutire superintendents, 
Otherwise it happens very often that pupils who leave the 
shops for the attice without having past the examisa- 
tion as engine driver, poetpone the etipulated training time 
for the Latter, on accourct af the great hardships aid in- 
conveniences coonected with it, and they themselves thas 

; Put obstacles in the way of quick promotion. 

The early or preparatory education of # student haa also 
ja certain influence, A youth who has lived in s small 
town, and who has spect all bis tine over his studies with- 
out havieg opportunitica of formlug penctical oplelons, 
thould not come to the polytechaic without having 
worked fur sume time im the a Those again whose 
parents oc poardians arc manufactarerm, engineers, or 
practical tradesmen have often cecasion to form opinions, 
and jv practical kooeledge during the tine of their at- 

+ tending school; they often Bear at home the discussion of 
practical questions, and they will find lees difficulty in 
attending the lectures at the polptechnbe, even if they coma 
ilirect from the school without having previonsly worked 
io the shops, Clyll engineers and architects will therefore 
de heat to learn the handicraft of « baildiag profession 
for about two years before entering the polytechnic. Mee 
chanical engineers ehoukl work for the same heagth of thme 
fn an engineer's shop, where they have an opportunity of 
getting differwnd work to de, and where they cyuld form an 
epluion of the general arrangement and management of 
enginvering works, Two years of work iu the shopa are 
grocrally sufficient for a young man with a good prepara- 
L tory education, but it will te of no use, and a waste of 
‘time to spend these two years im the eftive of an etigineer 
onty, avd perkage durieg that time only make traciigs or 
copy manuscript, Of course all these meomroundations 
canget refer te these yourg men whe intend to exter the 
services of Governmest. Special lawa are published for 
theny Ly the differant departeecats of tho Government. 

The best course to be adopted for mining engineers and 
Practical chemists i certainty to complete entirely thelr 
theoretival education at a polytechnic schvol before ewtering 
0G practical services, The imiolng englucer when leaving 
the polytechnic derives the greatest advantage from 
learning, during ono of two years, the details of his calling, 
whilst these who are te be employed 48 analytical chumists 
after leaving tha polytechnic, will mostly remain thoronghly 
acqualnted with only one or two specialities, and they will 
conaeqnently find difteaities iu obtaining im the future 
important and independent positions aa directors oF 
managera of works and mines. 

Theovetionl Edweution of Mannfactarera. 

Youtig, men who intend tu enter into any industrial busi- 
ness or profession whhout becoming thoroughly qualified 
jengincers, but who wish to uudertake the management of 
tanulacturing works aught te ohtaln both » tecRoieal and 
a mercantile edacation, and they sheuld therefore regulate 
their studies acoording to the branch they have chean, 
without, however, neglecting those atwdies which are a 
witeral preparation for sey technical trainieg, Puysica 
aod chemistry, mechanical tecanology, descriptive mechamica 
and deaging belong to these atudics, and it is a great mis- 
take if, for example, oo who studies for a technical 
ehomical brauch (dyeing, mawufacture of glass, starch, 
vugar, gas, beer, de.) should telieve he could be indo- 
peudeot of mathematics and drawing, or if snodher for a 
meebanical technical branch (manefacture of cleth, splaning, 
woaving, &e.), he should think tho knowledge of chemistry 
is of no service, It is absolutely necessary for puplls study~ 
ing for any particular branch of indwstry to attend tha 
scleeted lectures daring one year, whilst a study during two 
, earn, eopecinlly for the chimical technical branch will be 
amply suificient for avguislag such knowledge as might be 
, useful for any heaach of manufacture, Thess students are, 
however, deceiving themaelves who belleve that they may 
paoguine s (orough knowledge of any special branch ef in- 
‘lastry, fer example, silk weaving on power luoma, by 
attending the polytechnic sched for q short Gime without 
baving obtained previeasly a general technkal education. 
No specilic is imparted at the lectern, and trade secrete 
bave no place. The polytechnic does nut furnish ready- 
taade practical mon for any special braced ef ieduatry, but 
it pots the students in a position tu becwme surh em in a 
bhort time, aod to obdain the iecesary knowledge for art- 
ing independentiy. <A student must not expect that a pro 
feesor choubd arrange his lectures for his speckel branch of 
stady, aud lecture, for exemple, upon the appileation and 
tee of wool, at ‘greater length and with ters minutetress 
than upon other subjects: auch a couras would bo unjust 
ito Obher students, A detailal knowledze uf the details of 
a special branch of industry can anly be chtalend at the 
works and net at the school, where only principles are 
taught, asl whorg a atadent Warne (he ecieatilic roasans 
why anything is done, so that be may be saved the Jaber 
of geiug ewer old groenad, and solving problums that others 
have alremly solved bedore him. 

fo conclusion we must ropeat once more that the general 
rules for admittance to the pelytechaic require the certi4- 
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SWING BRIDGE OVER THE RIVER PARNITZ NEAR STETTIN. 


HE 


qe, it is better to apply to 
the moring parts a sliding bar, connected with the si in 
wuch a tanner that the Istter is freely raised with the firet 
CaN generar movement of the bridge. 

SWING BRIDGE AT STETTIN, 

Wx publish this week the drawings of a 
ing railwny bridgea, many 
on Continent, as, for cxample, aver the river 

Pomeranian Rail 


The bridge wo illustrate has two ogual a at 

the pitino the pers 40 onc, aw cara or Curaing 

pier of 25 ft. diameter; the bridge is situated between two 

—— 12 > Si sal aes Sah ee ae = 
jo length o! superstracture vot bolt 

tein His natea, and tle trdanverss distance between the wade 

riers is IS ft, Wheo the bridge 
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of the tron ia 5 tons per aquare inck, 

bolt, which a diameter of 44 in. hasto with- 
ii in of tons; it is made of cast steal, 
socket; the casing into which the 
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ho piers, 
rollers, and the ating sqpreeten is used for raising tho 


Been lifted, 





of | measured, and during 


| PS; sad io onder that duriog this operation the friction 


only may hare to be overcome, a descending counterweight, 
1, han to be bo arvonged a0 to erwage inalats the pressure 


P &, in cquililvium. The distance through which this 
counterweight has to travel, is determined by the equation 
of virtual moments, PF da=Qey, where da denotes the 
momentary lifting of the end of the bridge, and dy the cor- 
cenpindind deepak of the counterwoight. “This condition is 
fulfilled ifthe Sond, 2, apsends with uniform velocity on 
8 quadrant of the radius, r, whilst the load, Q, descends ona 
semicircle of the radius, R. During the rise of ©, the 
angles formod by the movoment with « horiaostal line are 
the descent of Q, those with a vertical 
line. For if the emt of the bridge is raised os much os 
a@=r sin a@, the counterweight dosoimds by the amount 


yak (Leos B), and as Bela, ye R (l—oos 2a; dg= 
2Rsin@ da=i f sin @ cos gdaj and da@erecaada, 
we get: 

Pada Prt dnt ene 45. O42. 4 Reina. coe ada, 


Prt 


and ..~ 4 QR; 
that is to say equilibrinm always cxists between the two 
moremeee for any angle a, and independently of it, when 
O° ax 


Tho lifting apparatus, shown shove, is constracted ac- 
cording to this theory, An eceentric or oxm with a friction 
roller ia placed under the end of exch girder; this eocuntrio 
must be fitted in ite in such a manser that it occu- 
pies » horizontal position at the commenceinent of the reer 3 
operation. The eceentric receives its motion from a quad- 
rant of 10 in. diameter, over which passes a Repent emda 
of whieh can be regulated by means of a mut and serow at- 
tached to one end of the latter; the other end is fastened to 


| seomi-circular chain wheel of Sin. diameter. The 


wheels of the apparatus, under the ends of the girders, are 
te a comms 23 ft. long, which carrics at ita 
eods the counterwvights, whilst one end is besides pro- 
vided with « spur ss ary that cam be moved backwards asd 
forwarls by means of « pinion, The counterweight coa- 
sists of dises, the number of which may be increased or 
diminished for the better regulation of the apparatus, Tho 
ecventric or cam ia Gin. radius, that is, is Lim, more than the 
total lifting of the end of the bridge; the ecorstric will 
thus pass turoagh « length and a quarter of a circle in 
vege a litt of Sia, but the excess allows for reoti- 
ing any mistake in the calculation of the deflection, But 
eoventric is not used as a support for the bridge when 
asder traffic, and for each jor there is, therefore, 
addel « spectal movable jag, which has to be ap- 
plied after the bridge is lifted, in order to ig! ae] 
the structure properly. Theso two sapporls are 
upon a common »! rol taxes of which, by 
means of bell cranks, is mauly depiadeat upos the move- 
ment of the shattiag and signalling apparatus. This latter 
arrangement is shown in Pig. 4. two timber beams, 
whick are placed close togethor, snd one of which belongs to 
the fized and the other to tho movable part of the bridge, 
carry brackets, through which a fastening bar is passed, but 
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which can be placed in position when the two supporting 
arms or sockets aro browght simultancously into their correct 
. The fastening bar pushes at the same time the sliding 
ted from the bracket im the fised parted the bridge The 
sliding rod is connected by means of the hand lower with the 
shaft beneath the end of the girder, and regulates in this 


HEATING THE TYRES BY GAS AT THE 


manner the signal fi wbegres wing of the bridge, Thisarrange- | 


ment reduces the thee and power neoemary for raising and 
lowerleg the beidge toa minimum. A fow words heave finally 
to be said about the boaring plates at the other end of the 
movable part of the bridge, These bearing plates are Grmly 
fixed in their horizontal position, whilet their height or 
vertical position ls made adjustahle. The outaide bearing ia 

vovited with a socket, against which the girders of the 

ridge strike when the latter are tarned into their place. A 
Inte’ bolt prevents any backward morement of the brid 
afterwards. This lateh bolt hes to be lifted from the middle 
ef tho beiige by means of levers. The arrangement is 
shown in Figs. 7, 6, and 9, 





Tux Rartwar Accronst at Srctix.-—It a from 
the brief details given in the Paris papers that the fatal rail- 
way collision om Sunday Inst was caused by the express train 
frem the — running into a mixed train which was being 
shunted. violence of the shock caused the outer casing 
of the engine attached to the expross train to be broken, the 
consequence of which was tho inte pouring forth of 
volumes of scalding steam. Four passengers died in con- 
sequence of the injuries thus caused, and 71 others were 
moore or less hurt, 

Steam Pours x Corsixarms—Messrs. Hayward Tyler 
and Company, of Upper Whitecross-strect, have Intely put 
down another large ditect-acting steam pump for 
water froan ncolliery. This pusmp, which has just been set 
to work in the upper main seam of Mr. Kichard Forster's 
‘Trimdon Grange Colliery, at Ferry Hill, Durham, i of the 
same general construction as that at the Broad Oak Colliery 
illustrated by us on poe 46 of our last volume, but is larger 
than the latier, while an izn; ment has been made 
fising the steam cylinder and the two pump ge en 
one «plate, eo steam cylinder ia 40in. in diameter 
with 4 ft. stroke and there are two puzops cach with a 10in. 
plunger worked direet from the steam piston as in the 

maping engine just referred to. The steam pump at the 

umidom Grange delivers the water aga & Vertical 

of 360 ft. and through « eontal of 180 ft., the 
steam for er mt it being supplied froma boiler on the 
surface by a pire ied down the upeut shaft, The preesure 
of steam in the boiler is 221%. per square inch. At present 
the pump is being worked at even per minute at 
which speed it rauwed all the water to be dealt with; bat it 
is coestructed for working at fifteen double strokes per 
minute if required. 


) rails, as shown in Figa. 1 and 2, 


SCALEsr FICS 1.25 


HEATING RAILWAY TYRES, 
Fou some little time past there has been in use at the 
works of (he Metropolitan Railway Company, at Edgware- 
road, an apparntes for heating railway tyres by means of 
jets of mixed gas and alr, which, from its convenience, de- 
serves to be generally known. This arrangement, which is 
shown by the annexed engravings, consists of « ring of 1 in. 
wrought-iron gas tubing, provided with a cross pipe having 
ee ita nozzle, to which a length of india-rubbertubing can be 
attached, as shown at D, im Fig. 2. Thering just mentioned 
has an internal diameter 14 in, greater than the external dia- 
mater of the tyre to be heated, and the latter cam thus be 
placed within the ring, being supported om a couple of 
The ting itself rests upon 
feet, which bear apon the raile just mentioned, and it is 
thus supported so that its centre line is opposite the centre 
of the width of the tyre to be heated. Loss of heat when 
the apparatus is in use ls prevented by an annular sbeet- 
iron casing, 4 im. wide and Sin deep, which resis on the 
tyre, as shown, a hegeby gnc td rivets in the top of 
this casing bearing on the and hearing sufficient 
betwoen the letter und nat als tor vent! ean 
ting is pierced along its inner circumference with three 
rows of boles, about ty in. in diameter, arr: as shown, 


being supplied to the ring, is shown by Fig. 3, 
enlarged detail views, Figs, 4 and 5, The 1} in. gas pipe, 
A, through which the supply of gas is obtained, terminates 
in the gas valve, shows in section in Fig, 5, this valve 
having a chamber into which the air pipe, 4, is led, This 
alr pipe, which is Lin, in diameter, conducts a supply of 
air from the blast mains in communication with the fan, 
anid it is provided within the chamber of the yas valre 
with a short nozzle, ¢ (see Fig, 5), which directs the cur- 
reat of alr downwards lato the exit branch, C, This exit 
Pipe is farnished with a three-way cock, as shown in Fig. 4, 
by means of which the supply of gas and air can be directed 
into either of the branches C' and CO", by which it is con- 
ducted to the heating rings. The arrangement of mixing 
Pipes, ebown in Fig, 3, is situated against the wall of the 
shop, so that it is quite out of the way, while the heating 
tings are, whee in use, placed at those parts of the shop 
which are most convenient, When not in use, the rings 
can be readily detached from the indin-rubber pipes, D, and 
placed on one side. 

‘The apparatus we have described was originally devised 
for the purpose of softening steel engine tyrea, which bed 
Decome tov hard te be turned ep withuut considerable 
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trouble. This purpose it Culfilled capitally; but in addition 
to this lt ts now used for expanding engine tyres when they 
have to be remeoved from, or placed upos, the wheels, and 
it is found to be a mest efficient and convenient arrange- 
toeet, In melng it the was te first turmed of and lighted, 
and the supply of alr bs subsequently added gradually until, 
by the appearanee of the flame, it & seen that the propor- 
tion which gives the most intense combustion bas been 
reached, At present, the cae apparatus is employed at tha 
Metropolitan Railway Works for heating the large engino 
tyres only, the carriage tyree—which are more readily 
handled, and which generally have to be dealt with a 
number ata time—being heated in a circular fire. The 
time occupied in heating one of the engine tyres by cas, to 
an extent sufficient for placiog on a wheel, is about 20 mi- 
utes; but the time ie 8 secondary consideration compared 
with the general haudimess of the apparatus, and the fact 
that it is always at onoe ready for use when wanted, The 
apparatus also possesses the advantage of rendering the 
overheating of # steel tyre lenposetble, 

We may mestion bere that some ten years or s0 ago, an 
apparatus for heating tyres by a mixed gas and air Gamo 
was tried at the Great Eastern Railway Works, at Strat~ 
ford, by Mr, Harrison, the foreman of the bedler shop there, 
This apparates, however, differed from that in use at the 

ican Hallway Works, in the face that inatead of a 
supply of air being drawn from the blast main, the mixture 
of alr and gas was effected close to the point of ignition, as 
im (he ordinary Bunsen burner. . 

In workshops where but a moderate number of tyres 
have to be dealt with, such an apparates as that of which 
we give engravings, will prove exceedingly useful, while 
we believe that there sro many other beating purposes for 
which the mixed gus and air flame might be advanta- 
geously employed. In conelesion, we showl state that we 
are indebted to Mr. Robert H. Barnett, the locomotive 
superintendent of the Metropolitan Railway, for supplying 
us at our request with « tracing of the apparatus we have 
iustrated. 


SaaS 
Evsormas axp Nourm Awenicas Harcway.—This line 


between St. John and Bangor ts rapidly a) le 
tion. ‘hb sia Meet deen thee eee ants“ lee et 


lay, amd the necessary rails and sleepers were on the ground. 


many previoual, ie, eases being intended to 
pase fe a cha -! of only lewt. of gun-cotten. These iron 
cases are ti on tho outside to preserve the wotal. 
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THE STOWMARKET EXPLOSION, 

Tire proresdings in this protracted and exhaustive intes- 
Ugation were resumed of Monday last before Mr. Marrivtt, 
the local coroner, Captain Majendisa, B.A., who was sent 
down by the Home Secretary to assist in the investigation, 
and Profesxr Abel were again preeent, as were also Mr. 
Keats and Dr, Depew, analriics) chemists, from the Privy 
Council Office and the Metropolitas Board of Works. Mr. 
Eustace Prentice waa questioned on errtain points relating 
to the manufacture of gun-cotton an to the works by the 
coroner and Captain Majenlie, In bie replies he explained 
that what he meant by teld was ned uscombined with 
alkalice any other substance. He was firmly of opinion 
that oven if the cotiom in the mageaine had ignited —tuiag 
pure gua-cuttom, we pretese—it might have inflamed the 
magnaina, but would not have ciueed an explosion. Some 
two yours since somo of the company's cotton iguited at 
Peorbyn, when it simply inflamed but did not oxplede. 
Gun-entton inflacsed at a lees bent than 340 deg. He did 
netthink the explosion had been caused by inflaring but 
by detonation. If ono dise of gun-cotton only warn ex- 
piloted by a detonator, that one disc would cause the whole 
af the pan-ecttes to explede. He did not believe a deto- 
hater coal possibly hare get inte the maguzine, aa the few 
there were at the works were kept very strictly umler his 
own charge, Ho knew of nothing that would canso the 
impurity of decomposition in the cotten ¢ the presence 
of fee aed, It would, howerer, hare been impossible fur 
such a large quantity to get into it, seshown by the eamples 
from Upoor, unless it was wilfully placed theru, oF yot 
there through gross megligenee. The object of puttin, 
Challe inte the cotton waa to prevent the presence af free act 
by absweption. Mo still held thet if an steam of impure 
eotsom got into the magazine lf would eause an oxplision. 
Ele belseved that the acul diseowered in the Upmer ootton 
waa desiguedly placed there, the acid having been put into 
the tants outsde the poacher-house, which were unpre 
tected, thas forming a weak point in the worke 

Captain Majendiv observed, that the supposition that some 
pereou had deliberately amd wilfully pat the acid in the 





ecston was ko very serous, that he must ask Me. Prentice to: 


repeat his reasons for his comelusions upon that polnt, and 
alen te state if he otill adlbered te his belief. = 

Mr, Prentice stated that he atill adhered to that conclu. 
sion, and his reasosa for eo doling wore, firstly, that tho pun- 
cotton samples sent back to them from Upacr Castle were ie 
exh matate that if could not possibly have passed their 
teal; aeond ly, thay had the fagt thot the acid woes distributed 
unequally through the mass; thirdly, that mo cotton that 
bad been washed could have contained such a quastity of 
anid ; fourihly, the quantity of chalk with it showed that it 
had been passed by them, “He comsitored tbat the quantity 
of acid discovered im that at Upeor was even in exores of 


that whieh would be m after the cotton was first rinsed. Na: 


free avid had been disenvered in the rising eottom, be thore- 
fore assumed that it hat bees put inte the Government 
eottom in order to prevent the Government contract frac 
pewing, or for some sock purpose, aed net with the view of 
destroying life aod property. He, however, knew of no 
eiveumstanes that could Need any petron eo to injure cither 
the Government or the company. 

Mr. James Maxter, clerk to the Gun-ectton Company, 
gave evidenoe touching the quantity of gun-cottea sent 
away, the tlesra of deliveries, the quantities im etore at the 
time of the explosion, the registering of the tests, and 
varinus Other sissilay mmatiers, which were ag the sacet 
simply comlsmatery of evidence Tions| ven 7 
Trofwan, Mr. Slatcr, and Mr. Prectioe, iar is 


Vrofesser Abel was the next witness, and to a meaiderable | 


extent his ovidence was naturally only a repotition af much 
that bad been Jreviously given, He first referred to the 
testing of samples of buth Gorerament and mining gun- 
eviton taken from the works after the eaplosion, and aleo of 
samples froan Upnor, The former he stated were al) fused 
pertect, whilat of the Upnor mmoples some were very ecu. 
‘They digered ia theit degrevs of acidity, some having anders 
gome partial decosnposition, whilst othera were only slightly 
neil Some of the samples were exposed to the open ear in 
a room, and when puber quest examined were found to 
have hoot their acidity, Of the disos in the boxes at Upmor 
enly ao auvall jon ia each bez—sometimes uot more 
than three—was found to be strongly etiditied. The exasuims- 
tion showed that Uhere was only a small proportion of really 
bad gun-eotion distyibwtel through a age properticn uf 
geod material. Hoe could mot aceoust for the presunce of the 
relphuric acid, aud, from his knowledge of the proseas of 
taandfacture at Biowmarket, he was eenvinged that it wns 
quite impcasible for gau-cotton as he foumd it to have passed 
through the wholo of the processes, and to have beon Jefe un- 
touched. The acid must have found ite way into the cottem, 
other by sorident or design, after the conclusion of the puri- 
lying operations, Cetton in the eonditien of the bad sumplea 
would be liable to repid decomposition, the reeult of which 
would probably be ignition, and if that took place in # con- 
Sued space the result would approsch an explosisa. The 
oly conclasina to whick be was Jed, was thet the explosion 
was the result of the ignition of seme very isepere gan-cottan 
prometed and aecelernted by the heet of the weather. He- 
ferting to the circumslance of « mess of smoke having heen 
notion by same of the witaesses, Profesne Abel observed that 
practealiy there would be nesmoke from pure pun-omton if 
tpeited. Jf, howerer « large quantity wes ignited there 
would be» slight emoke caueed by seam and niiroas vapours, 
oui if the ¢xpicsion were viclent and destructive, it would 
curry with it dust and finely divided matter whieh would 
exactly resemble smoke. The stability of gun-cotton was 
quite peasibee in the earlier dave of ite manuwiacture at Stew- 
market with careful manipulation, but the sew process 
rendered stability touch more certale. There were at Wool- 
wich numerous amples of gun-eotten six or seven years old 
made by the early process, and which remained unchanged. 
imperfect purification was ono cause of instability in gui- 
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cotton, but this had keen quite overcome by the sew method 
of manvfacture, He thought the present aite at Stowmarket 
was not a proper one for the storing of gun-eottom, As re 
garded the works he did not think that further precautions 
were necessary for their protection. He bed not heard that 
un-cotton could not be exploded except by detonation, and 
Ee tail eat authorised the publication of certain cireulare, 
in which this waa stated to the care. In the open ais, 
however, jt waa not posible to explode gun-cotton exeept by 
detonation; the degree of confsement weal determina the 
extent of the explosin The gun-cotton onlerwl hy the 
Government Croan Stowesarket wns intended for use in tor. 
eiows and for engineeting works. The ee would 
Pave been enrried im the hokle of ships to rarions points and 
left there There woul have been ©o great daager of am 
explosiod of slightly defective gum.evtion im the tropics, be. 
entiat it would never have been passed. Samples of jenper. 
feethy washed ectios had been store in magazines at Wool- 
wich exposed to the wan eines 1640, anil stil remuined there 
usckanged. The Professor thought that overy effort should 
be suede to assure the public mind by further experiments 
before gum-eotton waa storrd in large quantities anywhore. 

At this stage the procerdings were adjoarned to the follow. 
ing day. Upon their revutption, Prufeeor Abel wes ree 
called and further examinod, The substance of hie eridence, 
whoeh was very lengthy, was simply « repetition bn di®ewns 

hrasecsogy and with » Little more detail of that given by 
Eine on the preceding day, aml which we bere susmari 
above. Benlonos was then taken tomching the death of Mr. 
Edward Prentice, and also as to the working of the whegraph 
instraments in transmitting the results of the teste. Futinw~ 
ing apes this cane the evidenee of Dr, Odling, F.R.S.. who 
testiged to having examined samples of gue-cotton taken 
froen the works, some of which were devoid of acid reaction 
and were in fact eoand, whilst cther samplea were in a very 
decomposed cundition- He had also tested some untinished 
| gun-cottom taken from the worka whiek wes foand net to be 
j weld to teat paper. The wmainder ef Dr. (dlling’s evidence 
referred to the conditions under which explosion would opeer 
and to the perfect eafety of the Abel process of manufacture 
ag enrried oat af Siowmarket. He thought the acid had 
| beew alded to the discs before they were placed om the driers. 
Mr. Trotman was them recalled and stated that the names of 
the two girls missing had been discorered, and that they 
herer went to the magarines. 

Mer. T. W. Keates, the consultlag chemist to the Metro- 
politan Board of Works, was sezt examiord and gave 
evidence as to the stability of certain samples of gun-cotton 
taken froin the works after the explosion, and the unsound 
‘ cundition of soue other samples freee Upgur Castle Ac this 
point the examination of Mr. Krates was suspended! in con- 
sequence of a communication which wae made by Mr. 
Coulson, # guotmaker of Mowmarket, to the effect t he 
could produce witness who would solve the muyetery 
j attaching to the explosion, My, Coulens stated that a man 
named George Smith bed told him that the een at 16 works 
temired their wages on Friday etenings and eamo beory to 
their work on Saturday morwings; that they then worked 
carebeasly and hurriedly, putting more cotton Lute the enntri- 
fugel machine than it would bold, that the machlae got out 
of order and that the men threw avid from ove place into 
another. On erom-exainination by Mr. Poland om behalf of 
the Gun-estton Coespany, Mr. Coulson declined to tay 
whether he bed brought Mr, Merriman dowa, He know 
Mr. Merriman and oleo Mr. France who was intersted in 
| lithefracture. Mr. Murriagan objected to the questions put 
by Mr. Poland and Mfr, France to his name belag introduced by 
+ counsel, whereapow Mr, Polend remarked that Mr. Merrinat 
ihad teen brought dows by a tival mamufeectures, that an 
attewopt had been mado to concoct eridenre and he was 
entitled to show hew this had bees dean Then eneucd 
seene in the comrt, Mr. Merriman declaring that Mr, Polond 
waseniearoaring to beck aps Government monopoly cut 
of which Mr. Abel wes getting three or four thousand a year, 
acd Mr. Polaed complaining that Mr, France was directing 
offensive epithets to him across the table. 

The man Sesith wag then cent for, ard he stated that he 
had seen double the proper qoantity of enttan put lute the 
centrifugal machine that ought io heave been, and be bad 
seem boys cop cotton from ane tank to another without wneh- 
img it. Catten had also been put isto the taske withoet 
having berm im the centrifugal conchine at all. Ele was 
formerly employed at the worke axa blackemith; had not 
seen the works for a fortnight before the explosion. At this 
sing! the lequiry wae adjourned fur the might. 

pon ther resumption on Wedereday, Mr. Merriman 
stated that Mr. France, a large quarry proprietor, who had 
weed gun-eottom for quarrying puryimes, could give testimony 
whiek would apect many theories respecting that pebetance. 
He, however, did mot call Mr, France as a witness, although 
the coroner gnre kins the opportunity of so deing, Mr. 
Kentes was then recalled, gave in detail the revolts of 
hia examination of the gun-cotton samples sent to bir for 
that purpose Hin evidence wns in effect similar to that of 
previous sciestitic witnesses, with mgerd to the probable 
cause of tbe exphetun. Dr. Dopee foliowed Mr, Keates, and 
inexmuch ae be bad conducted his examination of tbe pan: 
cuties samples in eoniumetion with thet gettlenan, lis evi- 
deace in po way differed from that of Mr. Keates upon 
monterial points. 

The sveilable evidence having heen exhaualed My, Merri. 
than taint be took itto be the duty of both Captain Majendie 
and Mr, Lakeman (the factory inspector) to tender them- 
selves as wittessa. Mr, Lakeman gaid he hed no evilence 
to offer which would throw any Light upon the chject of the 
iequiry. Captain Mojendie made e sinsilar statement, adding 
that he hoped be knew hie duty without any hints or sug- 
gestions fan Mr, Merriman. 

Mr. Merrunan then addrewed tke jury observing that the 
explosion at the works had been followed by an explosion 
of theories about the saicty of gun-cotiun. After a ubback 
upon Professor Abel—thaa whom he said be had meror mot 
amore infatuated moan in the whole range of bis acientitle 














asperieeto—and upon aciestiic men gonerally ae regarded 
ovidunee, he to atteck the arrangersett and 
faanagement of the Stowmarket works and the experimenta 
which bad been made to prove the asfety of sound - 
oofinon. In eenciusion he stated that Mr. France, a Ine, 
quarty ptoprietor, had eentriluted to the expenso of his 
adveceey a8 behalf of sea poor people who had suffered by 
the explosion. Mr. Poland is reply complained of the loose 
and general attock which Mr, Merriman had mado upon 
honourable gentlemen without reference to the actual feats, 
He sdmitted that changes in storage were desirable, but that 
the general safety of the works and process of manufacture 
as well as of pure gun-eottom had benn fairly amd fully 
proved. He pointed out that acid bed got into the cotton 
after it had left the poachers, and that it must have bors 
put there by design. 

The coroner then summod up tha evidence, directing at- 
tention to the salient points, After deliberating for an hour 
and thine qeatters, the jury returned the following verdict; 
That the explosion causing the deaths of perrons on whous 
this inquest was held, was produced by sume pereom or 
perssus unkoown adding sulphuric acid to the gua-cotten 
subsequent lo ite passing the tests required by Governseent ; 
ot the sane tins wo ooosider from the oridence adduced that 
there is po danger in the maaninsiars of gun-ootton in the 
wet Frocens, but that the drying and storing of yum-cutten 
should not be allowed ome town} ale, we consider that 
gus-—cotten works shoald be subject to constant Government 
inspection. 

coroner then said he comsidered that throughout the 
inquiry Mr. Merriman had rery wowarrantably abused Pro- 
fesse Abel. At first, too, Mr. Merriman had denied that 
be was employed by Mr. Frasee, but ho now admitted it, 
He bad also denied that Mr. France was connected with any 
rival mastfecture, although it was a matier of fact that 
Mer. France was is soma way connected with the Litho- 
fractour Company at Cologee, and that Ce Mojendio 
had, at the request of the Sroretary of State, inapected a site 
for the manufactere of lithofracteur. 

Mr. Morriesan observed that the enroner’s remarks apply- 
ing to hiss did mot require a reply ba that place. 

The coromer then thanked the jury and the Gurormment 
officials for their attendance and services, and tha progecd- 
ings terminated. 








Rawitaky Exaimirtos.—The Social Sciemee Association 
Sate detercnined, wt the request of many persons interested 
in sanitary reform, to hold an exhibition of sanitary appli- 
aptra at their forthcoming aunual Congress, which ia to be 
held at Leeds, from the 4th to the Lith of Oetebor next. 
Ausng the articles which it is intended to reeeive are fliters, 
water Gittings, tape, elandpipes, and pumps, closet apparatus, 
models aod plans of improved workmen's dwellings, public 
baths nnd wnskhouses, gyeunasiuass, cottage and teeaporary 
hewpetals, illustrates of various disinfecting processes, 
hospital aeabulences, iiuetration nf farm drei and irris 
gation works, specimens of preserved meats and caher diglotio 
articke, improved cooking apparatus, warming azul eatl- 
lating apperstus, &e The eahibition is intended to being 
under the meiice ef health edicers apd the many men in: 
terested and experienced in sanitary questlona in rarioue 
parts of the kingdoan, who usually attend the Congress, the 
atest appliances af sciesce, having for their object the mm- 
proveimest of the pubes bralth, and will ably form a 
useful as well as an attractive feature of tha mruting. Eenty 
information mar be obtained on application to Dr. Robis- 
son, Honorary Secretary of the Health Department, Social 
Seorpee Clicws, Lewes, 


Mooncats-staxsxr Szartox.—From Friday last, when 
the Loadon, Chatham, and Dover Company drat eas thelr 
trains inte the Moorgnte-strect Station, that terminus, for 
tom prewent, will aerve fur the trade of six companies—the 
Metropolitan, the Metropolitan District, the tirrat Weetern, 
the Great Noetbern, the Midland, ead the London, Chatham, 
axl Dorer Companies. The Chatham and Dover Company 
added 00 trains, in asd ot, do tho day's work, which brings 
the suzober of tralas welag the station to a much higher 
figure than at any other stations in Loudon, the trains re- 
ceived acd despatebed at Sloorgate-stecet being now above 
1900 per day. Divided management in the comiiaes ef such 
an extracmtinary trailic would, ae reganis control of points 
and signals. inevitably prove fatal, and It ie accordingly 
wisely left, by the companies interested, in the hesde of 
Mr. Myles Fenton and his responsible assistants, who 
divert tee whole of the traice entering and leaving 
the station. The new station of dhe Landom, Chatham, 
and Dever Company at Moorgate-atreet canslats of » 
single lice ealy, with a plattorm on ench wide. This 
ie the same acccesmnmlation as is provided for the Mid- 
land and the Groat Northern Companies. The booking- 
office accommodation provided hy cr for the Chathass Com- 

ny ie better tham that shared ty the other five companies, 
ut thet ix net eeying much. The attentions prid, and the 
servicgs fairly dae to pasengera arriving mt the station by 
cab or other carriage greatly need to be iuprored and ine 
creneed. There is no statam entrance in London more 
tnlested by disreputable characters than that ot Moorgute- 
strt, Bow « terminus aad by comparatively © Ee 
joarney” travellers, im melilition to the passengers by the 
Underground line, who hare not usually mock luggage. A 
better attendance of mileay servants at the entrances to the 
booking oilices would ware tmomey axed eecsd discomfort to 
teavellers. Lhe eastern exteosion of (he London, Coatham, 
and Dorer from BlackSeath-hill to Nunbead would have 
been oprocd on Friday also, it was expeeted, but the open- 
ing bas berm Geferred fora short time to enable the con- 
tractors to finish the works more qunpletely, The eastern 
extension will give & communicatios Between the south aide 
of Greenwich nad the Crystel Palace, Clapham Juaetica, 
Victoria Station, Ludgate, Moorgate-street, and nearly 40 
other railway stations, 
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RECENT PATENTS. 

Tire following specifications of completed patents are all 
dated within the year 1470; and that year shoald be given 
in ordering them, at the annexed prices, from the Greas 
Seal Patent (hiice, Chancery-lame 

(No, 2851, 64.) Andrew Barclay, of Kossrnock, patents 
arrangrments for beating blast furnace clargua before 
thetr acmiealon to the furnece itself, Aecconting to these 
plane jets of air are forced into the furnace, by the abd af 
steam jets, nt a point a sheet distance below the top, amd 
fluc are provbled for coutuuting the prodwcts of the enm- 
bustion thes set mp, past the charging bell so that they 
may act apon the charge which happens to be resting on 
the latter, We do mot eee what advantage Mr. Marclay is 
likely to obtain from each an arrangememt. The qestent 
also includes making the changing betls af blest furnaces so 
that water may be cansed to circulate throngh them, 

(No. 2547, 1s 6.) John Tatem Rich, of 430, Library. 
street, Philadelphia, patents various arrangements for ad- 
mitting aly to boiler furnaces aud eoves, We have not 
teen able to discover any movelty in these plans unless, 
perthance, there way be anething mew in the form ef per- 
forated “ rosetics”™ which Mr, Rick applies at the inner enite 
uf his ale passages for the purpose of iisiributing the air. 
avd the existecee of which ia most fuenaces would, we 
fancy, be of very litnited duration. 

(No 2669, Ls.) Philippe Racha, of Manchester, patents 
a ample, tuk ingenious machioe fer tapplag unts which we 
intend co Wuastrate shortly, awd which, therefore, we geod 
not describe here, 

(No, 2472, LL) John Russell Tater, of Fairhaven, 
U.K, patents, as the agent of Howard Perkios, of Mans- 
field, O.5., the arrangement of cord twisting machine 
Westrated by es on page 417 of our last volume. 

(Se, 2581, 1M.) Thomas Moore and Chaviea Arthur 
Head, of Stockton-on-Tees, patent am arrangement of 
psliay block in which the wheel over which the hand-chain 

shas cast in ome plece with ft a pinion which grate 
inte an internal wheel castom the whee over which the 
hoisting ebela is led. Theaxes of the driving and hoisting 





' 


whoela are formed in cas péecr, am intermediate cranked | 


portion giving them their necessary lative positions, 
The arrangement ia @ very simple one. 

(No, 2044, ta. Gd} Johe Ball amd Alexanier Marton 
Swathern, of Coatbridge, patent arrangements of wood 
wotking machinery capable of sawiny: wood bute plawke, 
and at the aqme tiae grooving of relating the separate 
planks » formed. The patent alvo includes arrangeanents 
ot feed motions which we could scarcely oxplain chearly 
withoot the aid of drawings. 

(No 2586, 1s fid.> Jokn Branton, of Great Gearge- 
street, amt Richart Christopher Rapier, of Westminster 
chambers, patent arrangements of locking gear, &e., for 
tallway switches which we enald mot describe briefly, 
but of which we may probably hare something (0 aay om a 
futare occasion, 

(No, 2564, 10d.) Robart Eldon, of Brockham, patents 
an extraonlinary arrangement for coupling the wheels of 
Jocomotive engines and tendora, Mer. Eledon divides the 
wheels into groupe and couples the wheels of each yroap by 
wseane of coupling rode moving in gables and carrying 
transverse alides in which the crash pita work, while tbe 
several groupe ete coupled by other reds, each of which is 
made im tee ports with a spring commexion so that the rod 
may elongate or contract as the bogies to which the groupe 
of wheels belong past toned curves! ‘This ies of emplay~ 
ing spring coupling rods is new and startling; bet it en- 
fortunately happens to be open to the triding objection 
that it, of course, would not work. 

(No, 2500, 44.) James Henderson, ef New York, patents 
improvements in the mode of carrying out his proms of 
purilying irom. According to these plans the powdered 
fluorides or Quo spar mixed with motallic oxides are mined 
with water and charged Into the moulds which are suhse- 
qetatly te receive the metal to be purided, the moulds being 
ef courte allowed to @ry before the neetal ls run in. 

(No. 2600, Bd.) Thomas Russell Crampton, of Cireat 
Geongr-sttvet, patents arrangements of furnaces worked 
with powdered fer], The leading feature in theae plans 
is that the materials to be melted or heated are place! at 
the bottom of the furaecy and are heated by feta of air 
mixed with powdered fuel which are projected downwards 
on to them, the products of combustion returnlog upwards 
threagl the farmacc. 

(No. 2605, 1.) William Brown, of Saint Mary-street, 
Portsmouth, patests a fore of parldle wheel having the 
Sosta made each in two parte placed inclined to each other 
eo as to form 2 series of Y's round the periphery of the 
wheel. This is an old plan, anc it is almost uanecessary te 
state that it is far from possessing the adveantajyrs whick 
sanguine inventars have claimed for it. 





Tam Lovisvinte Caxat.—A committer of the Concmmat: 
Chamber of Commerce recently mate a report to that baly 
om the prograsof the enlargement of the Louisville amd 
Port Canal, having passed through that work in ¢om- 
pany with Generel Weteel, U.S, Engineers, who is in change 
of the umprovements rowed the falls of the Ohio. The eun- 
mittee eaeteaate an oplelon that by October 20 boats 5 ft. 
long and 40 1. wide will be able to pase through the Jocks 

channols excerated throsgh soled rock. The total pro- 
bable cost of the work ie wt down at 1,205,200 dols, o¢ 19,700 
dole more than the etigisal vsti:maete, 





* putborities was 46.000, but to thus must be added GOs00?, 
| foe lose eustainod through the proceedings of the Germans. 








4 
public tradfic in the Argentine Repubtic, 424 miles ia course 
of construction, 1954 miles survered of being surveyed, and 
S31 miles conceded to private companies. At the correspood- 
kag peed of 1879, there were only 458 suiles oye for public 
tradi, 00 miles in euures of construction, 41 olles under 
surrey, and 210 mules contracted for, The surveys of a line 
froma Cordova to Tucuman have boen concluded. 


Telegraphy in the Greek Archipelago.—An English 


SHOEBURYNESS EXPERIMENTS, 

A new parting ebota were tired the other day at the old 
Millwall target, the virgin «hield,” that resisted oo effec. 
tually the cambingd attacks of the heary guns that were 
trained against dt in 1868, This sbleld, ia common with 
many others that have resisted, accunding to their reapec- 
tive abilities, the attacks of heavy metal and couch powder, 
and stand mow pitted and battered relics of thos: numerous) teleeraph company represented Soeally by Mr. Manzaving 
ttragqles, are, we belleve, consigned to the scrap heap, anil! has berm buxly engaged in operations for usiting the whole 
will acem be weld as old drew, Per one reason, perhape, the! of the islands of the (reek Archipelago with the mainland 
War Office will be glad to get rit of the Millwall shietd;) by electric wire, Mr. Binney of the same company lett 
so bong as that target stands at Bhorhuryress, it remalus o | Syra recently for Orpras and Khodes todecide wpe the moet 
enestant reproach to the authorities whe rejected it ie saitable spot for laying the eabmarins sublea, Lhe comple- 
favour of mote official bat leas clfective devices. The target | tive of the enterprise will prove adyastageous throoghout 
designed eriginally, very properly, with a view to ocoaomy, the Archipelago, 
was tot the moet favourable exarople of the form it em-| Chilian Stews Nucinetion—Certain efforts of the agent 
bedied, vet the reenlts obtained from it wer aa neesarkable | of the Compania Chilena da Vapores to extend the empany's 
that the Russian Gororneonet eagerly accepted the system, et oe poaberdatpecary par Negara be ei ie 
anil is to-day adopting tt universally, Purteape some day | ¥ mabigirtd a iP ates Teserve 
we muny follow ia the eninee stop. Meazclnus mi trust bow Lima ary stated to be already eubseribed _ 
if the target ie remowed, It will shortly he mplaced by Canetiza Pacific Reitway.—The Canadian Gorerninent 
another on the same system, which Mr. Hughes is, wa] bas decided to proceed with tho Canadian Jacifie survuys 
believe, mou constructing, with the view of beinging it to daring the winter. [twas at fires decided ta close operations 
England, end exposing it to the severest trials of oar with the fail, but on the report of Mr, Sandford, Fleszing ta 
hearivat ondeanoe. plan bas bees altered. A winter survey ip Sbritivh vet 


“1 7 i think, h 
Fiva sounds ef Palliser’s peojectilvs from the 9-inch vn mast necessarily, one would think, be a ¥ ry roug 


gun, at $0 yarda range with battering chargys, word 
teed on the old target the other day, the results being in 





American Steam Nerigstionc~A moveenrat is in progress 
ate’ 9) ee starting a Acwsteam Line of steamers between New 
= fespects aitnilar to the earlier attacks made fn 1568, Terk and Raswery. Tt is oyun urged thet the bine could be 
ne shield ween ained effective, despite the heavy fire it had | doce without asubsity, Eruigrants from Belghum hare 
recived colk otively upon ite small ares. now vither to goto Hatre of Southampton for a shipping 
Targeta Now. 3d and 32 were also tired at at Bhoebary- | port webich iavalves lowe of time and much additional ex penta, 
fess ou & recent occasion. These tansets, which we have] Tt ie thought aleo that o barge proportion of the general 
already described and Mnatrated, arn compoed—the first, | Kuropeen emigration to the United States might be diverted 
of addin, solid plate, with f4in. backing aed a double | throagh Antwerp. 
{lu skin; tho second of an Bin, plate, hacked by Din, of The Betgian Coal and Froa Trodes—The Belgian conll 
timber, at the rear of which comes a 6 in. plate, backed by jerade la is am aetive cuadition, epee the whele, althmugt 
6 ia. of timber, the whole belag liced with two ¢ im. plates. | suffering from erarcity of redliog stock wpom the railea 
Against Ue former 6 rounds from the 1}-ineh gran were | lies. Tm tise dene trode thy rulliag mille are mat too well o 
firwd, the projectiles weighing 535 1%., and one sound from | for orders, but the variows firms are looking out with energy 
the F2-iech gan, shot welghing S8@1h. Nina rounda were | (or Rew contracts aud are hopeful of esceass 
firedat No. $5 Target, Of these 6 rounds were froun the ——— 
18-inch us, throwlog both shot and shell; two wero tenn 
the il-doch gun, and eee from the 10-inch gun, 











Duarwacr or Honxenr.—in the late Session of Mar- 
The | lismert an Act was paced for carrring out an arrange~ 
ramge fur the most part was 200 yards, and the powder mol sands beeween, the Metra pol ale yeni Pieri aod 
i} ROIk Th hk inn Teare ow ; Ube Ueornesy Lara esd onl th, whereby the drainage 
He bor} re dl reals of ¢ Let -phene B appeared be alsere ef the district unler the jurisdiction of the Local Board 
a decries! superiority of the lid }4-inch plate targes over . : 
the compound ene, the peactration in the former insets was allowed to pas into the sorthern high-level sewer of 
bei P ry) han i 5 lat pinta wld id #Pe" | the Metropolitan Hoarl, and Gind its wa ultimately into the 
ig ibe ane thas in the aiter, InoTecrer the sol plate Themes ot Barking Creek. The casditions on which the 
being more dificult to pierce, maintained the target in a eownge of tho district ia ta be permitted to gras jets the 
better condition. Sir John Beows hee Messrs, Cammell } metropolitan system of sewers are that the storus waters are 
are approaching mere and more nearly to pestection in 140 | to be separated me fur aa practicable from the sewage, awd 
rniatacture of armomr plates, Gut while so Little ts left to | the discharge at the outfall not te exened G1? cubic feet per 
te desired fo this respect, much bat yet to be dene with minnie, The Leeal Board are to hagrede py eeriog ried 
regard to the backing of the targets, It will be kong be-| and ail necessary mauceting weeks, & to payt etna. 
fore out War Offices authoritios prodace @ better backing | politan Rosrd the gum of LO00L in ruspeet of the cxst of 
than the one which now standa condemeed to final de; te a er rete see “ tho main drninage wert nail 
whieh also to pay for utare by meang of arate on tlhe sane 
struction behind the Millwall chield, : terme, nod for the same time as thy jarvinee within the me 
—_— > ary * = po area; tb t alls re to mret the 
FOREIGN AND COLONIAL NOTES, — |WiETP Saacereat of the tnain drainage debe, and tur- 
a a an eee eT a cot | Ot ae tends decienes igtass, "Ths tianied oot 
oi ¥ heaat | and workin 7 Hin Urge sys \« a esti: cue 
gards an absemes of great lajury to sts way works arxd plant. | af carving aU the. schemes + abd, of which seonst 
NE ee ee a eis tae meek: [ecteek sTaes ead ateen, ERUWEE for too taaaraal Suis” 
nee ae a fos gave ek, t od t fall sewer, 18,000, fur the iateraai drains 
That sum only repreeented the loss sustained through the pono thar tema 12.000, . tender for the execution of 
sailitory decisioes of the French susborities, who more thee | the works has been acoepted by the Local Board, echjert ta 
onee bruke dowe works when they had better have left tham | the approval of the Socewtary of State for the Home Jepart- 
alone. TSe whole Ines sustained by the action ef the Premed | ment, pursuant t the provision of ibe Act of Puriiameus. 











~ ‘ A Gwrmaw Navat (svexrios —Tho Bromberger Zsituug, 
The company's worke in and near Mane were also injured jin a letter from Dantaic, gives some particulars reg 
durieg the communist ineurroctiog ; but upon the whol, | curious and interesting ddition to thw Gerenan tleet. Three 
we may repeat that the company emerged from the terrible | boats are just Row in course of coustruchoa in Desrient’s 
conflict with bess loss than might perhaps hare been ambei-|dockeard, the destination of which is to place torpedors 
pated, under, amd thus to destroy an ememny’s shire. These toate 
Argentine Telegvaphy-—There are 1228 miles of tule hig | ate bulls eluames entively of tron, aud, belag abowt 64 it. bony 
wiva alresdy at wren +s the Argentine Republic el 230 and only 6 oF 7 ft. broad, they have eearly the forus of a fish. 
miles more will bo laid duting tbe ensuing year, making » | The deck is not flat, but rounil, #0 a8 to be but little exposed 
total of S868 mike, Huencs Ayres is at present im eleceric |to damage from an eaeuty'e shot. While employed in netive 
eoeamunication with Cordova to the north, Rio Cuarte to the | oPetelucs Bo one will be vistble on beerd, Goetrary to the 
vest. and Parann to thu eat. Et will aleo aboetly te in in» | Oued system, theso bonts #:li be stevred frovs the bows; and 
Hantaowes couseriit with Santiago del Kstaro, San Luis, |o© the deck, above the ruddez, there is a alight elevation to 
and Corrientes. ailuw the Laer sper so to rear his feet, a . enall opening 
er cout. 
Cpe Breton Coul—The coal trade im Cape Bretom is inm- et pepe rhage a aeons si naphpons FH oni 
roving, mines which hnd beem ebeod foe yours hare recently | will bo as thick ma is comeistent with igh epeed. The ainst 
en soit and re-opened. A railway now being constructed | rarjgus part of the invwution, perhaps, is that the tiny screw 
is ome caase of the potiging change which bas taken plac. Sau i barrassen (Jong bunts), as they are callod, use 
This railway i¢ be a pushed on, and should it be petroleum ae foal, whiek is contained in m number of iron 
completed by November very large shipments of conl will | receptacles in the stern, of sudliceat thickness to be imper+ 
take place, vious to peofectiles, Tho chimney is 40 renali that it can 
The Anglo Broziflan Raifwagt—A Hill anthorising the scarcely in apy ease be hit, A sarrow gallery, about a foot 
urchase o¢ the Anglo- Brazilian Keilways has become law in | broad, ood enclosed by am iron ehaiu, rune rownd the boat. 
Wreail. Under the provisions of this Hill the Minister of |Tho tachines bare all beeo furnished by Sticke) and 
Agriculture bas onlered immediate eurreye anid estimates for |W agenknecht, #0 that the boats have been produced in 
the prokengation of the Pernambacoend Bahia lines towards | Dautzic trom stety to stern. The bold for the torpedees is 
the Upper San Francisco river, for which object an appropeia- in the middle of the bows, as wull as Ube quarters of tae crews, 
tion has been voted. relied the tancassen hea ulseaty been launched, and ie only 
wail for her engine, The two others ars etll ce the 
The Grond Trunk of Mostreal-The Grand Trank Com seckar A iliputien steamer has also bern enastructed ia 
rang 6 wharf track is wow laid to the Micheline Coenpany's} deck tard, in whieh the inepector af the harbour works 
- Lia further extension will be proceeded with unul the will be able to.go “on his Pounis Sith great mpility. ‘The 
A aude barracks, and next year it} yioip thing is uot larger than an aversgo-sined rowing bout ; 
it has no dork, aud is the middle i¢ the miniature eteaty 
Baltostya in the Avgentive Repablin—We are offigially | machine, which is wo more than 5 ft. in diaanetrr, end re 
informed that there ere sow GOL miles of railway opeu for | quires bul little ationtion- 
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Wr have so frequently placed before our readers do- 
scriptions of American machinery and examples of trane- 
atlantic engineering, that we take especial pleasare fn being 
able to offer, in our present issue, an account of a represen- 
tative Anserican School of Exginrering. 

The Stevens Institute of Technology, of which we give 
external views and the floor plans, is one of those inatitu- 
thens in which our cousins across the water propose to train 
the engineers who are hereafter to design their seam 
engines and machinery and to plan their manufactorics. 

Ap examination of the course of study offered together 
with the plan of the ballding itself will show how promptly 
and completely the American mind accepts and carries out 
the iden of the thorough technical education of the rising 
generation of engineers. 

This institution i situated in Hoboken, New Jersey, » 
city of perbaps 20,000 people, which is separated by the 
Hadson river from the city of New York. Tho city forme 
really a seburb of New York, its Inhabliamta being gene- 
rally engaged in business in that metroplis and commeni- 
cation being kept up by means of powerful aud Gnely 
sppointed ferry boats, 

The echool was founded under the provisions of the will 
of the late Edwin A, Stevens, the last of the soms of Jobs | 
L. Stavens, the celebrated competitor of Robert Pelton in 
the introduction of steam navigation is America. A brother 
of Kawin was noted as the designer of the ironclad Stevens 
Battery, the first and ono of the mest cleverly designed 
iremeiads ever laid down, 

The trustees appointed by Mr, Stevens to perform this 
reat work, have evidently determined that the Institute | 
shall Jack mething that may be required to make it onw of 
thé highest character as a school of mechanical engineering. 

The bellding (x am imposing structure designed by a well- 
known architect, Mr, Upson, of New York, It ts con- 
structed of hard blwe trap rock, with brown stone trimnsings. 
Our engravings exhibit its appearance and arrangement so 
well that we need not cecapy muck: space in its description, | 
In the basement are the engines and iron and wood-working | 
machinery, and the storm boilur which supplies steam foe 
henting and for the engides. Here, too, are large oxygen and 
hydrogen tanks lo which those jaens are kept under consider- 
uble pressure. Frou these tanks pipes are led to theseveral 
lecture-rooma. Im the basement aleo aro theseveral heating 
and melting furnaces required im the study and practice 
of metallurgy, amd a powerful magneto-electrie enging. On 
the first Goor are the library and model-room and the 
physical laboratory. Each is a large room tefty and well 
lighted. ‘The tibeary will contain technical works alavoat 
exclasively, as the student will have no digicalty im pro- 
caring non-professional books elsewhere. In the model 
casts are some of tho finest apparatus and mechanical 
medels that cam be procured, embracing many of the } 

Redtenbacher series by Schrotter of Darmstadt, and by | 
Schroder of Frankfurt-on-the- Maine, 

Ollivier models and many others of American make, 
Glastrating peculiarities of American and English practice, 
are to be seen bere. The physical laboratory, to which 
special attention has been yiven, is Gnely equipped with 
ev description of apparatus required in the special in- 
vestigations here pureeed. Im the rear and opening upem 
thie floor is the large lecture-hall which ty capable of seat- 
lug 600 people. The etage bs provided with water, gma, 
steam, and galranle battery comnexions, anid ehafing from | 
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which power may be taken by which to move an electro 


magnetic engine or other heavy apparatus. 

Tho whole of the weet wing ls devoted to the pabject of 
chemistry, the lower floor containing the laboratory and 
balance-room, on the second floor ks the lectere-room, and on 
the third floor are the rooms asigeed to the professor of 
chemistry as stady, privete laboratory, and a room for 
special investigation, 

On the second floor at the eastern end of the maka baild- 
ing are the lecture-rooms of the professor of theorethe or 
rational mechanics and that of the professor of phyxics. Io 
both these roome the lecture tables are Gtted with all the 
conveniences described as comnected with the stage in the 
large lecture-hall, and each is well provided with apparatus, 
At tho opgestte end on this floor is a room for the use of the 
mathematical department fitted up with desks, black boards, 
and other accessories, 

Adjacent to this room is the lecture-reom of the professor 
of mechanical engineering. Here are the usanl deka and 
black beards required in Jeeture-rooms. 
large cases for apparatus and models, the latter incled- 
ng some beautiful specimens, among which may be men- 
tioned the beastiful model of Penn's oscillating engines with 
feathering paddle wheels which some of vur readers may 
remember to have formerly sees at Elliott Brothers in the 
Strand. In this room be found models of all of the 
well known and successful types of steam engine, marine 
and stationary, and tocomocve and ef other machines, 
Tere is also a collection of specimens of material and 
models of the elements of machines, 

On the opposite side of the room are drawers containing 
working and general drawings of various machines, and 
many engravings of appropriate character hang upoe the 
walls. 

On the same floor amd immediately over the main en- 
trance is a room which is weed aa a cabiset for optical ap- 
paratus, Here is the optical collection—imetuding the 
celebeated “ Baneker collection” of Philadelphia—eollected 


by the Inte Mr, Bancker, of Philadelphia, pronounced by | 


VAbbé Molgno (Coemoe 1859, p, 55) the finest im the 
world. The private rooms of several professors are also ca 
this door. 

On the third floor are to be found the drawing depart- 
ment, rooms forpbotegraphic work, photometry andelectrical 
measurement, and the workshop ef the instrument tnakers 
to the Institete. The room in the tower & arranged for 
acoustic experiments. 

The baildlog is also well supplied with store rooms, 
water closets, clonk ruoma, &ec, 

‘The candidate for admission to the courses of stady pur- 
sued at the Stevens Institate of Technology is required to 
be at least sixteen years of age, and to exhibit unuscal 
proficiency in the ordinary preparatory studies. Entering 
the Institute, he during the earlier part of his course con- 


| tinues his training preparatory to entering spon the tech. 


nical courses. Te enters upon the technical studies of the 
department of mechanical eaginecring at the termination 
of his secomd year, althongh previously as well as sub- 
sequently to this date he ia given every opportunity to 
become familiar with principles involved im the way of 
tools und with their menipulation in the workshops of the 
college, and he & regularly tanght ia the drawing rooms 
daring the whole four yeare of the course. 


At one shde are | 
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feature, uses, and the presentation of materials 
used in construction, their strength and elasticity, 
the amount of friction and Hs effect when actin, 
between the several substances; the forms 
tases of tools, and expecially the principles involved 
in their wer, and the principles of the several ac- 


comory trades, a# pattern making, moulding, 
smiths’ and mach " work, so far as they 
modify design. 


The theory of machines, their structure, and the 
determination of the forms and proportion of their 
parts, are to be carefully taught, and the applica. 
tion of seek knowkedge to the designing amd con-~ 
structing of the more important machines, as tha 
peime movers, are recognised as of primary impor- 
tance, Lectures by experts on special subjects 
will to ® limited extent form a part of the general 


At his graduation the student will be expected 
to read a thesis relating to some professional sub- 
ject, and hin wocces in this direction will be a 
strong indication ef the manner in which he has 

somes Bd the ——— facilities offered him. 

ing his course engin de} t 

the student is also oe Seana rere 

courses, both im the chemical and the physical 
departments, 

In the former he makes analyses qualitative and 
quantitative, organic and inorganic, and in metal- 
largy, and generally in directions that ald most 
effectively in his professional work. Lo the latter 
be makes luvestigations of physical laws, and 
enters epon the wide rangy of research in which 
his work contributes to the increase of physical 
know! aa well 29 assiats him professionally, 
His labours in the determination of con- 

———— ants, im accurate measurements of weight and 
volomes, and im the decision of the most probable value of 
his resdings, are the more prominent and useful results of 
his work bere The usual conrtes in French aed German 
sod fo general literature are also provided. 

Finally, the authorities of the college evince am intention 
to make such effective use of the liberal means placed at 
thelr disposal that each student may, if be choows, lave 
Chom st the close of his course a well-educated man of 
eclence and a good mechanic, so far as a knowledge of the 
principles of tool esing and a limite! amount of actual 
manipelation may make him one, They give him auch a 
fouedation of well arranged and thoroughly acquired 
knowledge and seach a mental training as shall enable him 
te bears the practical part of his profession rapidly and 
easily and to well by the eeccesses and the failures of 
hiewell and bis fellows im the crafe. 

As brains, and not merely bricks and mortar, are peces- 
sary te the success of a school, and particularly « echool of 


| this character, the trestees seem to have carefully selected 


theie feealty with a view to an energetic as well nas a care- 
ful adesinietration, They are all professtowal brethren, but 
who bave yet to make themselves knows to the world 
—— 

The I lent, Dr. Henry Morton, is known to us from 
the fact that he bas a long tieve bees editor of the Journal 
of the Franklin Institute, the representative mechanical and 
engineering jowrnal of the Usited States, and as a physheist 
he hes sequired a reputation both as an investigator and as 
« brilliant and successful ex 

‘The professor of mechanical engineering, Professor R. H. 
Therston, ia stated by the United States Army and Naty 
Jowreel, to be the son of the oldest American mechanical 
engineer now living, and to have received bis practical train. 
ing with his father, and his theoretical aed education 


at Brown University. He bas been in the Uniced States 





) tour of 


The studica in engineering embrace the subjects of the | 


pavy as an en 
acquired invalasble practical 
for several years been detailed to duty as profesor of 
Natural Poi hy of the United States Naval Academy. 
Ho hes for years contributed cccasionally to the culamas 
of the Franklin Tastitete Jowrnal, and other periodicals, 
lately having written for the former a series of papers re- 
latieg to Mritivh tron manufacture His opportanities 
have certainly been most exceptionally excelleot, aud we 
trust that the rewult of bis work will prove that he bas 
— — of it. Pie 

‘rolamor Mayer, the Professor of Physica, though 
also is already known as an investigator of bigh pict pe 
a frequent eongeibator to American, and an occasional 
writer for our own, scientific periodicals, He has enjoyed 
oll the advantages of Contivental as well as American 
schools, and has already taught fifteen or sixteen Years. 

To Professor Leeds, the chemist, almost similar remarks 
will apply, amd great hopes are entertained that valuable 
researches may be prosecuted in bis laberatorioa. 

‘The Professor of Mathematics, Licutenant-Colomel Has- 
call, ie a West Poing gradeate and ox-officer of the U.S. 
army of high standing and attainments, and the other of 
the faulty are, we are assured, equally well Gtted for their 
positions in the technical school. 


Toasts Tetrararay—Aghia Effendi, one of the in- 
spectors of the Turkish telegraph lines, has been making a 
of tho stations in Thessaly and Epirus. 

| the stations im fair working order, 


officer seme ten years, and must have 
and be bas also 
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NOTES FROM THE NORTH. 
Geasiow, Wedncaday. 
Glasgow Pig-Tron Morket.—During the last week of #0 
there has been a marked duwnwarl teodency tn tha price of 
g irom warrants, but lt is somewhat diffcult to nccoust for 


it. Of course there has boen a oxasiderable rise of bate, ond | mate with the constewctlon of the first throw pier. 
parties who weat in at the bow Gigure mast throw their | fleet of these is built on the edge of the cliffs with a concrete 


those 
iron on the market, and realise some time or other, This 
¢ireumaianen, together with the fact thal there ia seme 
auziety about fereige affeirs in the preawnt very sensitive 
state of the warrant market, may account for a temporary 
depression; but the general irom trade of the country re- 
mains in & very entisiag tondition. Pig iron makers’ 
prises retpaln unchanged, there is an increasing demand 

ali kinds of manufactured iron, Last Wednesday's 
Prices for warrasta were le. Bl, to 62s. coe month, and 
tits, dd, to Ole. Od. cash. On the following dey there was 
Practically no change, bates Friday busines was dont dows 
at Gin Sdane eeonth, aod Gle jd ensh. The market waa 
very flatan Meoday; prices fell, but they improved again 
in the afternoon. ‘There was little change yesterday, and 
the market today has again been flat, and very little doing. 
fills, M4. eash taken, closing sellers; barera al Gla a moeth, 
The quotations for the No 1 brands of makwra are the 
foldoomng: (Garteherrie, 720 34.; Coltmess, 726, ; Suumer- 
is. Od.; Calder, t74.; Shotts, fle, ; Langloam, Se. fil; 
tree, Oha.y Gleegarneck, O72; Coerron, Se 
shipments of Seotch iran lash week were 12404 tone 
(fuevlgn, SQ, and cuasteie, 4406), a9 agains, 10.095 tons 
in the corresponding week of last year, The total ineroase 
since 87th December last is 128.842 tons ovee the shipments 
at the samo time last year, Carron irom is now coming into 
the Glasgow market im ennsidernble quantities; for 
foundrion stone it i+ aid that the delieeries art about 0 
toms per week. ‘The stock in Meaare. Connal and Co's stores 
at the close of the past month was 376,003 tone, with 
Warrants in circulation for $61,400 tona, and in the Canal 
Co.'s atores 15,543 tons, with warrants for 14,252 toms. 


The Pintshed Iron Trade.—This branch of trate ie stil] 
exceedingly basy. Puddlers are eo scarce that makers hare 








to depend largely upon English masters for applies of 
a ven, Wages are again going ap. On Saturday 
ast the Giaegow From Company gare a second rise within o 


few weeks, asd other Erma are eoricasly considering the 
propriety of following suit. In «ome inslagtes the met aro 
fittive tie. per tom, or de. 10d. where the turning-op at the 

amaner ia lene by the shingler, in which ense the extra 2d. 
falls to his share, The prine of finished irom is very firm, 
notwithstanding the resent advance of 144, per ten, “ Com 
mio bars vary fren Sf. Ss. to Af, 1%; angle ire ranges 
fromm Sf. Lbs. to OF. ; kip plains are qaeted at 11? 1%, ap 
to Lif; and botler plates from 112 to [E/. 104, 


Heavy Forging Trada—The manufacture of heary forg- 
ings is now an important feature in the jadusteles of Glas 
1 indeed, the facilities for carrying on this brasch of the 
irom trade are eo great, that orders come from fer ard near. 
This is ecpeaely teen of the works of the Lanorgeld Forge 
Company, which are now quite overstocked with orders, ned 
the masaging direetor has to refuse orders, Ome that has 
moticnliy been refesed is an order for the forgings of n war 
Gt which i being built for the Preowisn Government, 
awl whieh isto be the largest war vessel yot constructed. 
The forgings, taken altogether, would oot some thousands 
of pem j one of them, the stern frame, being about forty 
foms in the finished etete, and others of proportionate size 
aod weight. The courpeny have becm compelled to refuse 
tbe costrert on aceount of the fnet that the werk is to be 
finished by the month of April sext, while one of the pleees 
would probably be on « machine in the finishing stage for 
ais months at st, It is scarcely to be expected that ony 
ether flrm in this omwntrr will tuke the work ie hand wit! 
apy certainty of comnpleting if im the speciGed time. 


Auetrutier Harboer Works.—Operations have et bagth 
teen comeeored for the purpose of strengthening the new 
East Pier. Purt of the necoosary staging has arrived, whilet 
more is daily expected. Workmen hare begun to make the 
large wooden boxes in which the concrete blocks are to be 
pr These will be aboot 6 feot square; and ne they 
will weigh frcea 15 to 25 toew ach, it ie fully expected thst 
they will break the force of the wares before they atrike the 
pier, and thus form # protection whieh, bad thw plaa been 
adopted encter, would in all gr bility have been the means 
of preventing the damage waich was sustained during the 
Jast two sovere gales, 


Niw Sowth Breakwater Works at Alentecn Herlowr.— 
There works are pow being prowcuted with as much speed 
we ciroursstanve ill permit. The treakenter eters af 0 
punt a little to the south-east of the Torry battery, amd 
stands almost dirretly north and south, ‘The totel Jength 
is intended to be LO ft. shout aneahied of it being 50 it, 
broad, and the remainder 25 1. broad. It was intended at 
firet to make the ateuctute of concrete blecks throagh+ut, 
1k @ comemeneement was mde with liquid comertte, aod 
this method of building has provec fo be mo completely 
successial. that a lengte of 320 fe, bas been formed im this 
war, Itie in comsequence altimt one contiouves block 
anil were it pamible ta baild the remaining persion on the 
wane plan, it is probable that it woalil be ome of the atrangest 
steactares of the kind in the kingdun = The part new 
being built is m mach more serine tice lertaking. Conerole 
hocks, weighing from 10 te 2 toms, are being mode, aed 
thes gunk inte their places by powerful steam cures. Thee 
érpih at low water at the extreme end of the breakwater is 
25 1. As submitted to the public Joan _comamissioners, the 
casted cnet of the brenkwater is 78 540/. including 
18.2RM, allowed for contingeneles: and the total aun already 

ventem the worke je about 27,001, Lt ia expected that 
the erection will be completed in Ps70. 


The Toy Bridge Operationn—The activity displayed in 
connexion with the Tay Bridge operations ts such Aa to in+ 
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spire the atuiost confidence in the ultimate suocewfal ac [ rosclution to reesain om strike watil the nine boars’ move- 


eomplishmant of the great uncbertaking. 
—~s heavy atructure of vory substantial masonry—is now 
completed to tho beight of the girders. It will 
Tuieed a few fect higher, amd if is oxpeeted that this will be 
done by the etd of thie week, A decided sdrance has been 
The 


foundstion, Above the foundstion the pier is built to a 
height of some 3) f.—the material eraplored being brick. 
The fomndation of tha aeeosd plor, which la om the nach, 
being uncovered by water at low tide, has also been formed, 
and tt will be immediately pashed forward to completion. 
it im intended to prepare the hearty iron tubes, is which 
aleonet atl dhe plore will be encased, on land, and, by means 
of hydraulic machinery, lower them into the thoy are 
destined to orcapy, The space inside the tubes is to be 
built ap with bewk, and the several parte of cach oolumn 
Will be bolted toyethor #5 tirmly that the strength of the 
joiniogs will be equal ts that of any part of the fabric. 
uring the late storm it was feared thst tho tomporar 

pier might be carried awny, and to prevent ae far as possibl 
tach an accident in the future the contractors intemd to sink 
alow the line of it a paling of the fron plates out of which 
the eastings are made, In this way the violeaee of the tide 
on the temporary pier will bs greatly neutralised. At pre- 
sont there are emploped at the Bridge Works about 70 men, 
but this musaber wall be largely augmented br-and-hye, and 
when the piere are being sunk, and afl tho pewparing dopart- 
tenis are occupied, the hands engaged will range betwcon 
200 and 2H, 


Cunraftiey Kagiassr to the Greanork Barbour Trast.— 
At ther teonthly menting yesterday the (irwneck Harbour 
Trustees appoiated My. W. I. Kinipple, C.K., to be the exa- 
sulting engineer to the Trust, his tee being fixed at DOO 
giiness per annum, and commisson on new works to range 
Treen 2h bo 4 per crest. 


Fall of a Now Suspension Bridge —The Hosifont Bridge, 
which was lately ervcted at Langholm, in Eckdale, near 
Harder, fell on Monday aftermoon, having only beem finished 
on that day, About 2) people were on it, and a photographer 
was in tho act of photographing it wheh the fail tek place 
through ome of the chains becaking. The bridge eas op iron 
apd wire suspension one of 173 ft. span, and hed a very 
bendeome appearance, A London firm: took the contract for 
the ernction of the bridge, bat it le usderstaml to have boos 
@ab-let tow Leith firm. Ono cr two of the persone on the 
beidge received alight injuries, but nothing serious occurred. 


NOTES FROM © ELAND AND THE 
NORTHERN COUNTIES. 
Miprtesuaoced, Wednesday, 
The Cleceland Tros Marbet.—Yoetorday there was a lange 
attotlanes om ‘Change at Middlesbrough, bet littl business 
wasdone. The prices were unchanged, bls. per ton being 
paid for No.3. Makers are doing their best to keep their 
cuslonners supplied with pig irom, bat the deliveries are not 
nearly eo large as beokors and meenulacturers desire. Ships 
are still detaued at Muddiesbrough for cargoes. 


The Retorss,—From the Cleveland [rom Masters’ Assoria- 
tien returns for Aggust it appears that ¢here are now 127 
blest furnaces, only fire of which are out, and 122 of which 
areie blag. Messrs. Bolekow, Vaughan, and Co. ave build. 
ing two at Eston, Coohrams and Co. aro building onc, B. 
Semusloon and Co, one, Gijora, Milla, and Co two, at Middies- 
brough. The Noeton Irow Company aro bailding one, the 
Cousett Tron Company om, anit the Rosedale and Ferry Hill 
Company two. The Lackenby lrouw Company, Middleshriugh 
ane Huliding two, which are now nearly ready for blast. 


The Finished Iron Trade.—Stoady notivity characterises 

















The land shutwent » mont isad-pted. Yostenlay a letter was published ia the Narr. 


evstle Chronicle from Mr. W. Dighy Seymour, the cr 


ave to he | of Newenstle, wuggesting « etttlement wl the strike by re- 


ferring to a Tribunsl of Commerce and Conciliation. After 
eonferenem bate fniled, and the struggle bas gome on so 
jong, thera ta litthe hope, in the fuceof Witter feclings om both 
sidos, of this suggestion bing netod upem at preasut, 








NOTES FROM THE SOUTH-WEST, 

, Llanally Railway avd Dook,—In the Inst session of Par- 
fiament, an Agt wat passed authorising the formation of a 
railway between Susnyteidge and Lisudovery. This sow 
fine if male, will open &@ snuc shorter route to Horeforl and 
the Midiand Counties than now exists, and will improve the 
prospects of the Liancily Railway aed Dock, The directors 
of the IAaneily Railway and Dork have heen sutherived to 
horrow 20,001/. on mortgage under the power of the Lianally 
Raitway and Dock Act, 1800, By an Act of Int seasion, 
the Swansea and Carmarther: Lines haro been formed into a 
separate undertaking, and they are now worked by the 
Lonilos and North-Western Railway Company. Tho staif 
of = Llanelly Railway and Dock bas boen reduced accord 
ingly. 

Newport (Alezandra} Dock.—The ordiaary half-yearly 
meeting of this company was arened at 6), Gracecburvh- 
street, London, on Thursday in last werk, but it could 
Hot be heb) as only the seorelary and the engincer put in am 
appearance. The works whieh the company bas im hand aro 
stated to be progressing satisdactsrily. 


Steam Navigation beteccen Bristol aad Nee Fork—The 
strew steamer Arragon (of the Great Western steztuship 
line), baa loft Bristol om ber second torage for New York, 
Shoe took out 171 passengers and a cargo. Hor 
owerrs are thoroughly satistiod with the results of the frat 
voyage made, and they are looking out for another steamer of 
about the same site hut with more powerful engines to pat om 
the line between Bristol and New York. 


Bristol Herbour Railwag—This lino will be ready for 
trafic in six weeks. The Great Westera and the Bristol and 
Exeter Companies ate both interested in the undertaking. 


Bary Port wud Gweadracts Willey Rrilway.— At the 
half-yoarly mooting of the shareholders of this company, the 
report presented stated that there had bova an incremse of 
3947, in the revenwe of the company as compared with the 
correpemliag half of 1970. The Fremeh, the added, 
Were yreat consumers of the oentomica] amokeless coal which 
was found in pertection up the Gwendracth Valley. Durin, 
the last three months of J87i' and the first four mooths 
the present year this trade received a groat chock from the 
war; but since the couelasion of peace, the aspeetof affairs 
hus again become more ewcoursging. Sinking for coal in 
some localitios trarsteed by the line is still in progress, nod 
a large quate of ironstene ia being raised, A branch bine 
to Eidwelly will son be commenced. Kidoelly quay, the 

af Lord Dreneror, bes been offered to the corporation 
of that place by his lorlship, 


Caplin the Riondda Tilley.—Tee period of oompaleory 
inactivity eaforeed apan the colliery owners of the Rhowdda 
Valley by the late strike among the steam coal colliers has 
been turned to good account. Since the turn-cut of the 
mon on the Istof Juse, the Abergerky Colliery Company 
has been engeged ia improving its reorkings by deepening 
the shafts of ite pit at Treorky. In tho course of this work, 
the excavators cazae upon 4 ew seam of coal of Boe quality. 

The Port of Cardigi—The quantity of coal exported fromm 
Cardif to foreign porta in Aagust was 107,062 tons, while 
the exports eossiwise were G1H35 tonne The exports of 

tent fuel were 511 tone, The irom exporte of the month 


the flaished iron trate. The great manufacturing power | werg 36,211 tona, of which 8993 tons went to Montrval 
nd) 5979 toes to New York, 2926 tons to New Orloans, and 
; 358 tone to Trieste. 


repitly docroasing the rall contracts, Hare, plates a 


apg, are eagerly sought. 


Shipbuitding.—On tho Tyo, Wear, and Tees, tho ship- 
building trade is execedingly brisk. At all the yards there 
is os owe work ns can be got through Gor seryral monte 
to copa Menera, Harkhoase and Dixon, of Middlesbrough, 
hare recently been comeissionel to build a steamer of 
apwards of S009 tons to trade between Norway and Americs, 
On Saturday, this firm Janwebed froma their bury yard the 
oe Thomas Vaughao, 190 ft. long, Of 9 bo. bens, and 
18 fe. dew. She will be titted with compound surface con 
dlenskag eagiues, Ko horer power, hy Mees. Uliwk, Haw- 
thoro, and Us,, diatesbead. This steamer bas been built to 
the order of Me, C.K. Muller, and will bo epevially Gtted for 
the ieua teade between Middlesbrough and continental 


ports. 

Bugineering.—Thewaghout tue North ongiacrring ls lo a 
aatistact: condition, Marine engine bulders are very 
busy. Moser, Hopkins, Gilles, nd Co, of Maddlestroragh, 
have obtained the eontrecs for + ing the ive pier at Coat- 
hara, to whieh we referred last work. 


Tha Niae Ifours’ Movsment,—During the weok 120 Ner- 
wegians bare arrived ia XN tlion-Tyse, and have 
combed to sir Willuna 3 works, at Elsa 
will more thas compensate for the Germans wh 
last week, and rotarned t Berlin, and will go far towanls 
hocking the discontent amongst the other foreigners who 
are still im the faetories, The masters will cantiane: to ins- 
pert as many foreigners as they cam procure until they in- 
ilece soaae of the oll hands in Newcastle to resume their 
Subscriptions in aid of the strike hagde, however, 
nile to 

















laces. 
Cae jo from all parts, nod this week the Leagae are 
pay cach man 76—Le, mote than thoy have ever paid—and 
each child I4. Thin is partly owing to the fact that the 
number of min is being rederel br so many obtaining 
work in other towne, The number of mem on the books of 
the League is now 21Li—f? fewer than last wok. Os 
Saturday another mass meeting of the men was beld at 
Neweastle, and they aguim resolved to adhere to their original 








Welsh Coat Abroad.—lo the course of August, shipments 


(of Welst coal were wade as follows from Cardiff to certain 


forvign ports: Alexaudria, 2164 tons; Bareelona, 9059 tons ; 
Constantinopis. 4541 toma ; Gibraliar, 4704 tone; Terre, 6580 
toes; Moote Video, 5652 tons ; and St. Nazsire, 9990 tons, 


Trade af Neeport-—Coal la now Gading ite wey to tho 
seaboard with greater regularity at Newport. here ta 
ecurcely any new feature to report in Jocal trade, 


Khoadda Votly and Hirwtin Junction Railway—Tho 
oplinary hall-yearly moewting of the paoprintoes bo thie arber- 
taking wee beld on Thursday in last week, St was seated 
Phyat the works were progressing satislartorily. 


The Narrow tiauge in the Woest.—The narrow gauge is to 
to establishol between Radstock and Salisbury withla twelre 
roonths, ‘The Groat Western directors are alee thinking of 
baying the narrow gauge betwoea Froese and Yeovil, o> as 
ag as conmesion with the marrow gauge Lines at the isttcr 
P Sd 

Trede at Coriig.—The strike among the steam eoal 
colliers of the ASerdare and Rbaondde Yalloye being at au 
end, the steam cual trade at Cardiff ip reoorering its position. 
Consideraide supplies of coal have come down lor shipment, 
aed heavy closrances are expected to be made. the irom 
works continue well employed, principally on American 
orders, 


The Poreat of Deora.—Trade is active at the iron works of 
the Forest of Dean. At Parken, a third furnace, recently 
blown is, is pow in fall Slast, Tho decaand for Forest iron 
ore is ale Irish; lextdea tho |neal eoesumption, heary 
deliveries are being mosde to South Wales and Stafonlehire, 

The Noatyy'o Tron Works—Mr. Crawshay Bailey baa 
reaigned the eetive control of the Nantrglo Iron Works, 
wita which he has been omnected for @ years. ‘The works 
now pass, it will be remembered, under the control of « 
limited company. 
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THE STOWMARKET EXPLOSION, 

Au. who analysed —— the evidence given 
during the inquest on the unfortunate aufferera by 
the recent explosion at the works of the Patent 
Safety Gun-cotton Company, at Stowmarket, will, 
we think, concur with the verdict returned by the 
jory on Wednesday last. In fact we do not hesitate 
to say that in the face of the evidence adduced no 
other verdict could have been returned with any 
show of justice, We have ourselves published in 
the present and recent numbers such a full abstract 
of the statements of the various witnesses that it 
will be unnecessary for ua to enter into the details 














of the subject here; but it may be desirable that; known to be o 


we should state the broad facta which the evidence | 
bas proved, In the first place nothing haa been 
adduced to show that the faith of Mesars, Prentice in 
the general — = the manufacture they were 
carrying on was in any way unfounded. There 
appears to be no doubt whatever that with reason- 
able precautions the processes of dipping, washing, 
pulping, passing the cotton through the poschers, 
and pressing, could be carried on without involy- 
ing any greater risk of accident than dozens of 


manufacturing processes which are carried on in| 
harge towns without their safety being questioned, 


process of drying undoubtedly involved a 
greater risk, but it was a risk which, by proper and 
very simple precautiona, could be kept within rea- 
sovable limits, and the general tenour of the evi- 
dence goes to prove that these precautions were 
taken at Stowmarket. The only point relating to 
the Stowmarket works to which exception ean 
fairly be taken was the arrangement for storage, 
We consider that in no cusc should the storage of 
large quantities of explosive materials be permitted 
in close proximity to a town or large works, and 
We would make no exception to this rule, even in 
the case of explosives which are ordinarily supposed 
to be “safe,” unless they are stored in a auanner 
Which would ronder it impossible for them to be 
tampored with, or exploded even by culpable negli- 





1a addition was made, whether wilfully or by acei- 
mt tax | dent, it is at present impossible to say. If 
tug | fully, it would be difficult to speak in suflicientl. 
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gence. Tnamaking these remarks we do not wish | been upset even by the explosion at Stowmarket, 
to impate any neglect of proper precautions instor-|'The only fault we can impute to Professor Abel 


ing to Messrs, Prentics, That they had unbounded 


faith in the inexplosibility, under all ordinary cir- ‘a systematic teating of the gun-cotton in 


cumstances, of the material which they manufac- 
tured, is nbundantly proved by the behaviour of 
two of the members of the firm, and of their 
manager, after the firat explogion took place ; but 
subsequent results showed that thia faith waa mis- 
placed, and it is to the teaching of these resulta that 
attention should be paid. 

As to the direct cause of the explosion there 
ean, we think, be litth doubt after the evidence 
which has been adduced. 
samples of gun-cottou taken from Upnor show con- 
clusively that a portion of the gun-cotton—about 
233 i bepetled to the Government from Stow. 
market was in a state of decomposition, and that 
this cotton contained an amount of sulphuric acid, 


which was absolutely greater than that which the | 


cotton would contain in the process of manufacture 
before possing the poachers, An 8 oz. dise of 
thoroughly good gun-cotton would, it was stated 
by Professor Abel, only contain yy of @ grain of 
impurities; a eample of wapwl; cotton, taken 
from the works after the explosion, only contained 
yo Of A grain of sulphuric acid per § 02,5; and yet 
in some of the cotton taken from the magazines at 
Upnor oa much as 2] grains of ealphuric acid waa 
found in an § oz, dise. The chemical evidence also 
went to prove that, from the alkali present, the im- 
pure cotton must have passed through the poachers 
where lime water in used for the parpow of neu- 
tralising the acid, Under these circumstances the 
conclusion naturally come to was that acid had 
been added to the cotton after its leaving the 


ee| poachers, and the probability is that this addition pert 
“S| was made prior to the drying 


recess. Low the 
wil- 


strong terms of such a villanous act; and if acci- 
dentally, we should be compelled to adopt the con- 
clusion that the various processes were not con- 
ducted at Stowmarket with such precautions as 
were desirable, At present, as we have already said, 
however, no evidence has been forthcoming which 
would Jead us to this latter conclusion, 

In any cage the Stowmarket explosion has taught 
two very im nt lessons, the first being that the 
explosion of what ia map art to have been a com | 
paratively small quantity npure gun-cotton is— 
capable of causing the explosion of a E quantity 
of other gun-cotton in contact with it, and, secondly, 
that it ia desirable that gun-cotton should, in ad- 
dition to being subjected to its present testa, be re- 
tested and carefully examined in a Inter stage of 
its manufacture, or, in fact, just prior to storage, 
Had this been done at Stowmarket there is little | 
doubt that a terrible —s 
averted. Takon altogether, the inquiry of which 
we have been epeaking in no way tends to diminish 
our faith in gun-cotton when properly manu- 
factured, but it has served to point out more clearly | 
what are the dangers to be avoided, and to enforce — 
more strongly attention to the precautions already 

eoeeaary. 


In conclusion we desire to cay a few words re- | 
epecting the unjust attacks to which Professor Abel 
haa been subjected in connexion with this explosion 
at Stowmarket. Professor Abel baa for ong 4 years 
past made explosives lia epecial study, be has 
added vastly to our store of knowledge of euch 
materials, and in the course of his inquiries he | 
was led to invent a mode of treating gun-cotton | 
in the course of its manufacture, which is un-. 
doubtedly of very great value. For this invention | 
itis perfectly just that he should be paid, and we 
cannot consider that the fact of his being a Govern- | 
ment official should be allowed to militate against’ 
his righta as an inventor, ‘The Government has| 
the right of making gun-cotton by Professor Abel's 
process, and it waa supplied with cotton from 
Stowmarket at a price less than the ordinary 
market rate by the amount of royalty received 
by Professor Abel on ordinary gun-cotton, and) 
these odvyantages are, we think, ail that the Pro-; 
feasor can be justly asked to cede as a recogni- | 
tion of the appointment he holda. It must be borne | 
in mind that Professor Abel has by no means | 
stood alone in his opinion as to the value of gun- | 
colton a8 anexplosive, ‘The material is one which 
has been subjected to a vast number of oxperi- 
ments by men of undoubted ability, and we cannot 
consider that the results they have arrived at have 





The analyses of the | 


¥ long, which connected the coil with 


would have been | 


‘is that he did not, so far as we are aware, organise 
ita finished 
state before ita acceptance by Government, This 
should have been done long ago, and we moat 
earnestly trust that it may now be done at once, 
The impure gun-cotton which has been 

at Upnor should bave been discovered when it 
was first delivered. 


THE EFFECT OF TEMPERATURE ON 
COAL GAS 


Apovt a year and half ago we directed attention 
in thie journal* to some experiments which had 
‘then been recently carried out at the University of 
|Munieh, to determine the effeet of — 
| upon the illuminating power of coal these 
experiments the gas on its way to the burncr was 
passed throngh a YU tube, which could be immersed 
either in a liquid having an elevated temperatare 
or in a cooling mixture, The general conclusions 
arrived at were, ag we explained in our former 
|notice, that heating the gas increased, and cooling 
\it diminished, its illuminating power, the relative 
| Nurninating powers at the temperatures of 2889, 
| 212°, G4g°, 52%, and—4* being represented by the 
numbers 1TS, 104, 100, 85, and 40, 

‘These reeults arrived at by the experimenters in 
the laboratory of the University of Munich have 
Intely been controverted y | the gas referees ap- 
pointed to report to the of ‘Trade on the 
construction of gas-burners, and whoee first report 
baa just been made public, Enterta some 
doubts concerning the resulta of the Munich ex- 
imonts as not being explicable on any known 
grounds, the gas referees determined to investigate 
the matter for themselves. ‘The apparatas employed 
consisted of a cotl of gin. pipe 2 ft. long, which 
was submerged in a water-bath, a metal a 18 in, 

urner, 
being fitted at the middle of its length with a ther- 


mometer so placed that the gas over the 
bulb. At first, on the water in w! the coil was 
placed being made to boil, the indi- 


cated a rise of one or two degrecs only ; and al- 
though oil was substituted for water, and the length 
of the coil was increased to 56 ft., the temperature 
of the gaa rose to 79° only even when the oil was 
raised to its boiling point, or about 400°. It was 
at first inferred—erroneously aa it turned out— 
that a greater amount of heat communicating sur- 
face was required, and large shot were placed in 
the pipe to conduct the heat inwards and give a 
larger surface of contact. “This modification, how- 
ever, made but a trifling difference; but inci- 
dentally it was noticed that the faster the gas was 
sent through the tube the greater waa the rise of 
temperature, and this led the referees to the con- 
clusion that the fault of the apparatus consisted 


‘not in its providing insufficient heating surface, but 
‘in its affording too great a» facility for the cooling 


of the gas after it left the coil, Subsequently, 
therefore, the tube connecting the coil with t 


burner was surrounded by a jacket, which extended 
‘to within 2 in. of the point of ignition, the thermo- 


meter being placed between the coil and the burner 
as before, and in this ge eee with the jacket 
filled with boiling oil, the thermometer indicated a 
temperature of 296°—a temperature slightly higher 
than that which was found by the Munich autho- 
rities to produce an increase of the illuminating 
power of 18 per cent, To teat this result the gas 
referecs provided » by-pass, arranged so that the gas 
could be sent direct from the moter to the burner, or 
through the heating coil at pleasure, it being pos- 
sible to make the change inetantancously, #0 that 
any variation in the illuminating power could be 
readily noticed, The result was, howerer—to quote 
the words of the report—that “(he Aewted and cool 
gus gave exactly the same amownl of illuminating 

oer.” 

Here, then, is a conclusion diametrically 

to that derived from the Munich experimenta, and 
the question naturally arises which is right? This 
— is by no means an easy one to answer, 

t appears searcely probable that the authorities at 
Munich, accustomed as they are to investigation in 
physical science, should have recorded such & 
noticeable rise in the illuminating power as 18 per 
cent., unless an important rive had really taken 
place, and the improbability of their having made 
an error of this kind is increased by the fact that 


© Vide page 202 of cur ninth volume. 
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their records of the increase of illuminating power, 
with the rise in the temperature of the gas, are 
consistent amongst themselves, But if the ob- 
servations of the gas referees are reeelyed aa de- 
cisive, an increase of the temperature doce aof pro- 
duce an increase in the illuminating power, and the 
increage in this power observed at Munich—if it 
existed at all—must, if this view of the mater be 
accepted, have been due to some other cause than 
the rise of temperature. Whether such other cause 
existed, the Munich authorities alone can explain, 
and they owe it to themselves, and to the scientific 
world generally, that the point should be ¢eleared up 
As far as deductive reasoning goes, the gna 
referees have undoubtedly many argamenta on 
their side, It is difficult to imagine any reason for 
an increase in the temperature of the gus producing 
an increase in the illuminating power, anless incdeed 
the amount by which the temperature is raised ja 
something enormously beyand that reached either 
in the gas referces’ experiments or in those at 
Munich, Aa the gas referees plausibly observe: 
“ The only intelligible motive that there can be for 
heating gas when supplied to the burner ia, that 
this preliminary heating may enable the gus-flame_ 
to acquire o higher temperature, and coneeynenthy | 
barn with greater brilliance. But euch a reault 
cannet reasonably be expected ; for the heat which | 
gaa acquires when ignited is immensely grenter than 
any which in ordinary use can be imparted to the 
gas asit ie eopplied to the burner. . Indeed, 
ag a practical question, the only meons of affecting the 
femperatare af the gar at the point of iguifion is by the 
shape and moteriel af the dereer iteif Neither the 
gua referves nor the Munich anthoritics give par- 
ticalars of the deseription of burner employed in 
theae experiments, and it is therefore impossible to 
tliminate the influence of this detmal from the re- 
sulta, but it is possible that the gas referces may 
have employed a metal burner, which heated od 
gas supplied in a cold state before it reached even 
the point of iasuc, while at Munich there may hare 
been used a noa-comducting burner, which would 
not produce such s result. We gay that it ia por- 
siéde that this may have been the case, but in the 
absence of more definite information it would be 
idle to argue wpon such a state of affairs, Before 
taking leave of this portion of the subject, how- 
ever, we deem it necessary to direct attention to 
one point connected with the yaw refereen” experi- 
menta, which we cannot but regard as somewhat 
doubtfal, and which indeed throws 4 certain smount 
of auapicion upon the absolute accuracy of the ob- 
servations. Weallude to the assumed mpid eool- 
ing of the gas after learing tho coil, We are told 
jo the report that the thermometer was inserted in 
the tube connecting the coil with the burner, mid. 
way between the former and the latter, or in other 
words—the connecting pipe being 18 in, long—9@ in. 
from the end of the eoil; and we aro further in- ! 
formed that the gas waa 20 cooled in traversing! 
thia Gin., that the thermometer only indicated a! 
temperature of 79° when the coil, 56 ft, in length, 
was immersed im boiling oil, whereas, when an oil 
jacket was applied to the —- pipe, the tem. 
peratare of the gaa rose to 206°. Now if the gras’ 
was teally heated during its ah through the 
coil, this supplementary oil jacket cap scarcely have | 
hed much effect in increasing ite temperature, but 
ean overely have seted ag « kind of protectire shell, 
preventing the losa of heat. Hut if this was the 
creo, the gaa, or leaving the coil before the jacket 
was applied to the connecting pipe, must have had 
a temperature of about 200°, and it woold appear 
that this temperature waa reduced to 79°, merely 
hy traversing the 9 in, of connecting pipe between 
the coil and the thermometer, In other words, it 
ia azanmed that although traversing 66 ft. of piping 
only sufficed to raise the temperature of the gas te 
within about 100° of that of the external beatin 
floid, the passage of Din, of exposed tubing authicer 
to cool the gaa down again to within about 15° of 
the temperature of the external air, This amomp- 
tion is so totally opposed to all that is generally 
known concerning the absorption of hvat by, and 
its mudintion from, gases, Ubat we cannot but accept 
the data set forth by the gas referees with a certain 
‘mount of reserve. Lf the burner used during the 
experiments burnt § cubic feet of gas per hour, the 
gas would traverse the coil of 4 in. pipe at the rate 
of almost exactly a foot per second, and if the din. 
meter of the connecting pipe was also $in,, there 
would thus be but } pare Tt arailnble for the cool- 
ing of the gas between the inetant of ita leaving 
the coil and that of ita reaching the thermometer, | 





Altogether there are some — abont thie portion 
further information is 
desizable, and it would bo especially satisfactory to 
know, in the firet place, what would have been the 
effect on the thermometer if the connecting pipe 


of the experiments on whi 


had been merely well protected by a non-condact- 


ing coating, instead of by the supplementary ail 
jscket; aud secondly, what meana were taken to 
Insure that no beat was directly communicated to 


the thermometer from the supplementary oil jacket 
when the latter was employed. 


As regards the effect of cold on the illuminating 
power of gas, the conclusions of the gas referees 
are aluo at variance with those of the Munich 
authorities, “Phe latter deduced from their experi- 
mepts that when the temperature of the gas was 
ought 
wer at 


reduced to 42°, ite illominating power was 
down to fram 75 to §}—its illuminating 
ordinary temperatures being represented by Mi— 


while, when the temperature waa farther reduced 


to—#°, the illuminating power fell to from 33 to 40, 


The gus referees did not experiment on the power 


of the yas at extremely low temperatures, but they 


came to the conclusion that cooling it to 32° had no 


effect on it. They say in their report -—** By means 


of the by-pass above-mentioned gns at the freezing 


point and at a temperntare of 295° Pahr. was alter- 
nately supplied to the burner without making any 
difference in the readings of the photometer; so 
that the mere coofing of the gaa (like the heating of 
it) has no effect upon ite iuminating power,” ‘The 
referees, however, admit that a reduction in the 
temperature of the gas, accompanied by a reduction 
of the temperature of the air in which the gas ix 
burved, may have a perceptible influence on the 
light-giving power, and they allude to the diminished 
brillinney of the lights of steeet lamps in cold 
weather as supporting this conclusion, As regards 
the varintian of temperature of the gas iteclf, bow- 
ever, apart from that of the atmosphere in which it 
is buenesl, the gaa referees state that: “ they con- 
sider that aa regarda the influence alike of beat and 
of cald upon the illuminating power of gna, it may 
confidently be stated that no effect whatever is 
produced, unlese the bent or the cold is applied to 
such a degree as to alter the constitution of the gna. 
And, a4 4 matter of fact, they found that no such 
change waa produced between 32° and 300° Falir. ; 
in other words, within any range of temperature 
which needa be taken into account.” They farther 
eouclude as a practical deduction fram their experi- 
ments that ‘it appenrs that the advantage at pre- 
vent GUD to be derived from making burners 
of non-metallic substances (ateatite, porcelain, &&c,}, 
in order to keep the gaa at as low a tempersture aa 
possible at the point of ignition, is wholly imaginary. 
»» « The only advantage, therefore (and it is a 
considerable one), of uaing non-metallic substances 
in the manufacture of burners arises from their 
superior endurance, ns they are not liable to oxidise 
like metal barners.” Here, then, the matter for the 
present reste; but it is eearvely probable that the 
authorities at the Munich University will accept the 
completo reversal of their deductions without carry- 
ing out further experimenta to either prove or dis 
rove their original conclasions, or to explain satix- 
aetorily the difference between the results errived 
at by the gna referees and themeclyes. In any case 
we trot that the detaila of theae further expert- 
wenta, if carried out, may be fully made known, 
and we ourselves shall be most willing to give them 
publicity in our pages, 


RAILWAY CONSTRUCTION, 

W* have suffered a great disappointment. For 
months past we bad pleasurably, not to eay eagerly, 
hooked Seward to a report on the railways of 
the world, In our imagination we had pictared a 
work which should be to us a thing of reference 
and a joy for ever; we dreamt of a voluminous 
Volume, of enclem statistics, of am atlas of plates, 
produced with the best skill Australia pth, pone 
mand. Beforehand we felt grateful to the colony 
that was going to do so much for her mother 
country. Lut the reality has come upon ua, and 
all cur dreeme hare vanished, our anticipations 
bave fled, our gratitude is recalled. For we have 
been made the victims of misplaced confldence. 

But perhaps Australia is not all to blame, Vie- 
toria devoted money and time to achieve « great 
end, and that ehe has failed is owing to no mis- 
guided economy, but to the fact that the means 
selected for the end were not efficient. In 1969 
the Commissioners of Railways in Melbourne in- 
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structed a Mr. William Elston, who, we believe, 
holds some official position in connexion with the 
mailways of Victoria, to proceed to Europe, to 
visit and inspect the railways of England and the 
Continent, and afterwards those of America, and 
to report on their mode of construction, equip~ 
ment, and general management, in short, to furnish 
the Commissioners with such information as would 
make them nequainted with existing railway prac- 
tice in all its details, with the view of aesisting their 
deliberations on the railway future of the colony, 
All credit to Victoria for thim grand idea, which no 
other country has had the enterprise to undertake, 
and all credit to them for the generous manner in 
which they devoted the necessary funds for this 
undertaking. Alaa! that one clement was wanting 
to the completion of the task—braina, Not that 
we would for one moment infer that Mr. Elsdon 
lacks that organiam necessary for the development 
of thought, Probably be is @ very clever man—he 
ought to be, aince he was elected a monber of the 
Institution of Civil Engineers last year, and the 
Council of that body are very cautious. We menn 
only that Mr. Eladon did not use bis braing, nor 
his eyes, nor hia opportunities ; or if he did, he has 
bot given any indication of the fact in his report 
to the Honourable the Commissioners of Railways 
for Melbourne. In fact, how the former could 
offer and the Iatter accept euch a wretched affair 
as this game report pases our comprehension. 
Here ia & mao, Mem. Inat, C.E,, occupying a re- 
sponsible position in the colony, receiving almost 
unlimited privileges in time and money, travelling 
robably 70,000 miles, the aceredited agent of « 
jovernmebt, with every facility for inspection and 
information open to him, with introductions every- 
where, and hindrances nowhere, despatched on the 
most interesting and really charming work an en- 
gineer could conceive, who spends nearly two years 
of the Government time, and we don't know bow 
muuch of the Government money, and ultimately 
submits a so-called report seven and a half pages in 
length, in Large type, with a broad margin. Read- 
ing it, however, we are really and truly thankful it 
ia not longer, But justice to Mr, Eladon, There 
ig something more; he haa taken back with him 
statistics, pamphlets. drawings, Doubtieasall that 
is to be desired will be found in them. I furnish 
you, Mr. Conmigsioners, he saps, “with a series 
of appendices containing the stutistica of the prin- 
cipal lines in the above-named countries, together 
with drawings and eo. of improved rolling 
stock and railway plant, and pamphleta relative to 
rallway gauges, and bogie engines, &e." 

So, we thought thongh we have it not in the 
report, at least Victoria is rich in railway infor- 
mation. And in thia belief we might hare re. 
mained, had we not seen the list of pamphlets, of 
drawings, and the statisticn, which it appenrs are, 
after all, appended to the report. The pamphlets 
relating to narrow gauge railway are nine in pumber, 
seven of which have been written by or refer to 
Mr. Fairlie, and the other two have nothing to 
do with narrow gauge at all, The remaining 

amphlets are, to a great extent, time tables of 
Afferent lines, which, if they are of any value at 
all, are always olitainable through the poat by the 
railway commissioners Of the drawings supplied 
we note Mr, Fairlie’s contributions again, a photo- 
graph of Krupp's works at Kesen, and a pumber of 
inventore’ lithographs. Of the statiatical tablea we 
will apeak by-and-bye, Besides all this rubbiab, 
there is attached to the report two letters by 
Mr. Higinbotham on Australian railways, Mr. 
Bidder’s report on the change of gauge on the 
Lahore and Peshawur Railway, published by us 
many, ioany months ago, Mr. Hawkshaw’s report 
on change of gauge in Indin, and a curious report 
by a Mr. Meikle, who appears to be a sort of 
mechanical backwoodaman, to whom the pen is a 
fearful and wonderful implement, 

Now, if the Honourable the Commissioners for 
Railways at Melbourne had selected an office lad 
of mudlerate capacity, and shut him wp with ink, 
pens, paper, and a file of Exoieenina, be ought in 
a week to have turned outa report of far greater 
value than the one under conesieration, relieved, 
moreover, of its conclusions, not an inconsiderable 
advantage, 

We wish we could write differently of this 
matter; wo have every respect for Mr. Elsdon, 
and no possible feeling of ill will towards him, 
except that engendered by the consciousneza of 
disappointment; but when we see what hay been 
produced, and think of what it might have been, 
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we grow impatient. Fifty-five clauses there are, 
and the leas said about all of them the better; 
eight recommendations there are, all of which 
might have been made without Mr, Eledon stirring 
a foot beyond his colonial front door. Of course 
Mr. Fairlie’s name is dragged in, it always is. 
Whether fortunately for that gentleman or other- 
wise, your colonial milway man cannot speak or 
write a hondred words on narrow gauge without 
doing so, generally, aa it happens, for abusive pur- 
poses; not that Mr. Elsdon has been by any 
means abusive; on the contrary, hia criticism is 
iild and harmless, He points out that the Fairlie 
engine, aa at prevent bailt, “has many serious de- 
fects which must be remedied before it can compete 
with the ordinary bogie engine for general traflie, 
although it may perbaps be used with advantage on 
steep gradients with exceptionally sharp carves.” 
In other words, a machine which, in his opinion, 
has radical defects rendering it unfit for ordinary 
and straightforward work, may be nevertheless 
suitable for duties of the heaviest and moat dilfi- 
cult nature. 

And this reasoning is characteristic of the whole 
production ; it is, moreover, in keeping with the ab. 
solute atatementa of the report. We are told that 
the Americans bave aolved the problem of cheap 
railway construction through thinly populated dis- 
tricts, and this statement is based upon three facts 
previously stated, namely, the adoption of level 
crossings, the absence of gates and fencing, and the 
use of timber in bridges and viaducte. That he 
has passed by the great feature of cheap railway 
constraction in America is a proof either of his in- 
difference in investigating the subject, or his in- 
ability todo eo, There ia another great fact with 
regard to American railways too good to be passed 
over, In the United States, wo are told, the use 
of hard ballast is the exception rather than the 
rule, serera! Awmdreds of miler being laid through 
districts where ballast was too costly to be Laid 
down, What does Mr, Elsdon mean by several 
hundreds—ten hundred, or fifteen hundred, or two 
thousand tullea, if the we of ballast ts the exception 
rather than the rule, and several hundred milos are 
without it in the States? Any one totally ignorant 
of railway etatistica in America would quitter that 
the United States railways’ mileage wos less than 
a —— 

ut in his suggestions w change of gan 

Mr. Elsdon is outElsdonised” After ietiiag forth 
a number of the old reasons and arguments againat 
narrow gauge, all of which are so threadbare that 
we had trusted they were worn out by this time, 
the reporter suddenly advocates the — of a 
width of 4 ft. 84in., although the stan gauge of 
the colony la 5/t. Sin, Why this conclusion we know 
not, norare we quite clear whether he refera only 
to future extensions, or a shifting of the gauge of 
existing lines; if the former, he upseta his arga- 
menta againat break of gauge; if the Intter, be 
counsels the abandonment of ail the existing atock 
inthe colony, Andifa change ie made at all, why 
4ft. 8)in.? What special virtue is there in a re- 
duction of 63in. to warrant ita adoption? Only 
two abadowy reasons are advanced, one, uae 
the 4 ft, §) in. gauge ‘ gives ample stability for the 
moat powerful clasa of eagines in use,” the other, be. 
eause rolling stock 7 ft. Gin, wide can be employed, 
He evidently doea not know that rolling « of 
this width can also be employed on lines much nar. 
rower than 4ft. Sjin., and engines of any given 
power can be placed on gauges of any width from 
ft, and upwards, But we are weary of following 
Mr, Elston through any more of his unfortunate 
Hounderings. He clearly is totally innocent of any 
knowledge whatever on the gauge question ; and 
if he possessed the neceskary information and the 
ability to use it on the rest of his report, be has 
not availed himself of those advantages, 

The reporta of Mr, Higinbotham, engiueer-in- 
chief of the Railwaya Department, Melbourne, 
which are appended to Mr, Elsdon's production, 
are worth a ing notice, ax they deal with the 

oaed railwaya extension of Victoria. Mr, 
iginbotham sets his face entirely againat the 
adoption of a narrow-gauge railway, basing his 
objections almost wholly w the evils of Freak 
of gauge. He estimates the coonamy that would 
be effected by —ee a light system on the 
standard gauge, and upon a similar form of con. 
struction, on a whith of $ft. Gin,, aud he shows 
thas @ saving of 1454/, a mile, in the first-named, 
amd 1959/, in the second, could be effected by 
the adoption of one or other of them, instead 
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is only S44. a mile, the economy effected will be | situnted at « height of about 15 ft. from the ground 
insignificant as compared with the inconveniences re-| at the bead of the farm. 
sulting, and he then says that, ‘as very exaggerated | ix of wood, aud is ata level of about 7 ft, below the 
statements are constantly being made of the saving | upper one, bath being enrried in the same framing, 
which might be effected by adopting for this country | which is of timber, 
(Austrnlin) railways of light constraction on a/a lovel with the 
barrow 
the reau 


The intermediate carrier 


‘he lower carrier ia nearly on 
— and conveys the sewage to 
another section of the farm. 

‘The ground is laid out in beds and gutters, the 


We do not know where these calculations are | largest beds measuring 150 ft. over all, and being 
put forward ; certainly they don't appear at all in| laid with « fall of 1 in 6D in 75 ft. on elther side of 


the re , the remarks above 
inedintely followed b; 
ohn Fowler and Mesara. 
Government last winter. 


be correct, and that in making a J ft, Gin. railway 


suited to the requirements of the colony he would 
save 2000/, a mile, aa compared with constructing 
one of the existing standard type, 


But this saving 
on the 181 miles of proposed line would be 
362,000/,, no inconsiderable economy we should 


imagioo for ao Australian railway, But such a 
course would involve necossarity a break of gauge, 
and to avoid this Mr. Higinbotham proposes an 
intermediate couree, aa ogenious aa that of Mr. 


Elsdon, when he suggests that to avoid the evils of 
narrow gauge n redaction only of 6} in, should be 
Mr. Higiobotham proposes the adoption of 
‘the lightest poesible works” on the 5 ft. 3 in. 

uge, over which he proposes to run the existing 
ieavy Victorian ruilways rolling stock, forgetting 


that for such # clase of lines as he proposes, special 


rolling atock is aa necessary as for a narrow gauge ; 


and his suggestion, if carried out, would involve 


either the sacrifice of material that has cost some 
700,000, or all the inconvenience of brenk of 
gauge in one direction of the traffic. 

It requires but amall consideration to understand 
the utter fallacy of his arguments, Apparently the 
heads of the railways department appreciated them 
at & proper value, aa we note in a 





moted being im-/| the carrier, the fall of which ia about } in $00, The 
extracts from the reports! amaller beds vary in size, ranging from Mi to 506 ft. 


over all, and having an nvernge fail from ridge to 
The greatest fall in the supply 


We freely grant, bow- | carriers varies from 1 in 110 to ] in 617. The sewage 
ever, that Mr. Higinbotham's “ caleulations” may 


has a maximum flow of 75 ft. per minute, and the 

uantity used on the farm at the present time t at 
the rate of 600,000 tone, or 134,400,000 gallons per 
annum. This apparently large consumption, how- 
ever, formes but a small proportion of the sewerage 
of London, being in effect only equal to two daya’ 
delivery, Although the farm is in iteelf a very suc- 
cessful practical exponent of sewage irrigation, and 
although the crops appear highly satisfactory, still 
the yield during the present season has been some. 
what bebind that of previoue years. This is 
accounted for by the fact of there having becn so 
much wet cokl weather in the spring and early 
summer, which kept the crops back, What was 
required was a slight dressing of manure to coun- 
teract the chilling effects of the sewage drenching 
under the Intiuence of cold weather, ‘This require- 
iment will in future be met—should the necessity 
arise—by the use of manure from the farm itaelt, 
which is now being stocked to sume extent with 
beasta. The condition under which sewage farms 
thrive and pay best—other things heing equal—are 
those of enn and drought. With a hot, dry season, 
sewage judiciously applied provea of inestimable 
value. What the profita ore at Barking we are 
unable to say, inasmuch as the company to whom 


jer report in| the farm belongs are expending a conaiderable 


which Mr. Higinbotham, alarmed at the serious dis.) amount of money in the reclamation of some adja- 


cussion that was taking 
change of gauge in the 


Ince with reference to a, cent lands. The visit af the society was instructive 
Victorian extension, falle\aud interesting, and despite tho rain, which fell 


back on his last resource, and pointa to the ditfi-| plentifally, the ramble over the Barking sewage 
enulties and delays that must inevitably take place, | farm was appreciated by all present. 


the loas of money that must certainly ensue, of his 
plang partially executed are not completed, whilst 
year at lenat 
when Victoria does obtain the new lines, they 
will be accompanied by break of gauge, “an evil, 
the magnitude of which is not appreciated bere, 
because it has not been experienced.” Wa trust 
Mr. Higinbotham's gloomy forebodings may be ful- 
Alled, and that the 
all the horrora of a break of gauge, and we believe 
that if such a fortinate result ensues, that Mr. 
Higinbotham will be one of the firet engineers in 
the colony to admit that hia favourite thearies on 
the subject are at fault, and that both in first cust 
of construction, and is subsequent cost of working, 
narrow gauge lines are the most suitable for the 
colony. 


THE SEWAGE FARM AT BARKING. 
‘Tue Barking Sewage Irrigation Farm was visited 
7 the members of the Society of Engineers on 
Monday last, the party being conducted over the 
works by Mr. J. Morgan, the resident manager, 
‘This fartn has now been in successful working for 
five years; it hag an area of 220 acres, to which 
farther additions are about to be made. At the 
present time about 160 screa are under irrigation, 
andare producing excellent crops of Italian rye 
some of which is being cut for tho sixth 
time within twelvernouths—cahbages, awedos, man- 
gold, oniona, &e, The sewage is taken from the 
outfall at Barking, near which point—about ane 
mile from the farm—it ix intercepted and pumped 
up to the works, For this purpose two 25 horse 
jwer pumping engines are employed. ‘The sew- 
ee through a wire screen on ita way 
¢ pumpe in order to free it from paper 
and other objectionable matter which formerly 
found its way on to the land, of course to its 
detriment. From the pumping station the sewage 
is forced through a 15-in, main to the head af 
the farm, which stands at « level of 25 ft. above 
the puuping station. Here tt is delivered into 
three aete of carriers, which can be worked to- 
gether or independently of cach other, aa required. 


ple of Victoria may realise | 


EAST INDIA—PROGRESS AND 
CONDITION, 

Unsper the above title there is annually presented 
to Parliament a * statement exhibiting the moral 
and material progress and condition of India." 
That for the year 1860-70 is now beforeus. When 
these reporta were first commenced, in LA64-65, 
the subject matter waa arranged under the several 
heads of * Revenue,” * Finance," “* Public Works,” 
* Judicature,” &c., and one was able to compre- 
hend readily the real condition and prosperity of 
the country on the whole under any one of the 
several heada of adniinistration; for the last three 
years, however, this arrangement haa been changed, 
and the report haa since been arranged ander the 
headings of the variow local governmenta and 
administrations, which renders it far lesa convenient 
for reference than it waa in the old form, and makes 
it more difficult to appreciate the rate of progress 
under any one bene, of the Legislature; thus, at 
first glance, it would appear that very little had 
been done in the construction of Public Works, 
though euch is by no means the case, notwith- 
standing that a less expenditure on that socount 
was incurred during 186)-70 than in the preceding 
year. In order to arrive at what was secomplished, 

owerer, itis necessary to wade through 9] pages 
of print, extracting n few fncts here and Pie 
there, in order to complete one's information on 
the subject, For the convenience of our readera, 
we aball now proceed to classify the subjects auit- 
able for notice in this journal, according to their 
denomination, under the headings of expenditure, 
—_ bridges, railways, canals, and municipal 
works, 

The year 1868-69," we are told, “ closed with 
an excess of expenditure over income of 2} mil- 
lions; the year 1809-70, with an excess of income 
over expenditure of 114.6604, excluding, in both 
years, those public worka which are constructed by 
means of loans, and are termed * extraordinary,” ” 
Sach a statement, although undoubtedly put for- 
ward in good faith, docs not appoar to be abaolutely 
correct, aud that there waa during thy year # large 
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deficiency instead of a surples, notwithstanding the 
efforta mado to produce an equilibrium of the 
finances by redneing the grants originally made 
for public works, and by increasing the income tax. 
We are justified in making these remarks in conse- 
quence of the amendment proposed by Mr, Faweett 
to the Report from the Select Committee on Fast 
Todia Finanee, of which committee he is a very 
active member. This amendment, though not 
adopted, ia printed with the Committee's Report, 
and no doubt embodies an expression of facta 
elicited by the Committee, It is to the following 
effect: “ Your Committer have reason to believe, 
from the evidence given by the Controller-Geneml 
of the Finances, at Caleutta, by the Financial 
Secretary to the Home Government, and other 
witnesses, that many items of receipt are put down 
to income which ought properly to be considered 
* a8 capital, and to be devoted to the reduction of 
debt. In the year 1969-70, when there was a sup- 
posed surphis of 118.0001, items, amounting in the 
aggregate to more than 1,200,000, were thus de. 
voted to incon inatend of being regarded as capital. 
The Controller-Geueral admitted, in reference to 
these frets, that instead of there being a surplus 
of 115,000, there was a very considerable de- 
ficieney, &e." The expenditure on public works 
ordinary, during the year, inclading supervision 
aud cost of land for railways, and toea by ox- 
ch on railway transactions, was 5,107,259/, or 
1, 58é. lesa than in the preceding year, The 
expenditure on extraordinary “ 
from some unaccountable oversight, it is present 






—wentionedin the Report, for these “extraordinary” | 


works, which include State rmilwaye owl new irri- 
gation projects, will henceforth forms one of the 
most important items in Public Works Expenditure, 
aa the works themselves will also be amonget the 
most tweful and iinportant for the welfare of the 
country, Some idea of the importance which India 
is to England may be gathered from the fact that 
the expenditure in thia country on account of the 
Indian Government amounts to about §4 millions, 
and that in addition storea to the value of nearly 
1} millions were sent from England to India by 
Government during the year. A large deficit still 
reinaina to be made up out of imperial revenues 
on account of the guaranteed intercst on Lodinn 
railways, the amount of intercet so paid, leas net 
traffic receipts, anounted to over 1} millions in the 
year. As these railway shares and stocks are 
principally beld in this country, i¢ nny be stated 
that at lenst 94 millions sterling, out of a total 
revenue of 60] millions, was remitted by India to 
England. We have om previous occasions com- 
mented on the Indian telegraphs, and the yearly 
cant they are to the State; fal the your now 
under notice the expenditure under this head 
appears to have boen about a quarter of a million 
cin p p execes of receipta. The receipta from 
Public Works are set down only at 957,7)44,, but 
when we turn to the section relating to Madras, 
and find that, notwithstanding the enormons extent 
of her canals and irrigation ayatema. Public Works 
receipts are set down at only 46,971/., it ia clear 
that there must be an error xmewhere, This error 
may be traced to the difference of evatcma that pre- 
vail in various parta of India, for whereas in some 


a the revenue derived from irrigntion is ovllected | 


vy, and therefore credited to the Publin Works 


[ 

different system prevails, and such collections are 
mado by the revenue authoritica, and the receipts 
credited to land revenue, 

From expenditure we turn to the administration 
of the Public Works Department. It has been 
uaunl, it appears from the report now before ws, for 
the Governor-feneral of India to superintend the 
meg business of the Forciga Office; Int Lord 

fayo, siner be entered on office, bas, in addition, 
taken onder hia special charge the department of 
Public Works, which at that time had no recognised 
head in the Conneil, He is now directing his atten- 
tion to the introduction of » better organisation 
inte thia important branch of the adminigtration, 
and this subject seems also to have attracted the 
attention of some of the senior officers af the De. 
artment, The Chief Engineer in the North. 
Veatern Provinces has mule some ralunble sup- 
tions in hia remarks on the constitution of the 
Jepartment. He would relieve Executive Engi- 
neere of divisiona from all management of the 
accounte part of the business, by giving them a 
better class of necountant, so that their whole tine 
might be devoted to supervision and management 


works is not—, 


= aarp in others, and notably in Madras, aj 
t 


of works; he would, in o great measure, tranafer 
the preparation of projects from the executive 
engineers to the superintending engineers of circles, 
and he would bring the latter inte closer oomnexion 
with the head of the Department, whose time is, to 
a great extent, taken up with corresponding with 
those officers at. a distance, to the detriment of his 
larger administrative duties. 

‘Too great importance cannot well be attached to 
the improvement of meana of ccanmrupication, aud 
although railways are undoubtedly the best of such 
means, their extent oat be limited by areum- 
stances; their very proapority is dependent upon 
the existence of roads to act as feeders, and the 
largest poruble amount of available funds may 
therefore be profitably laid out on sich works, In 
the revised bodget for the year about ene million 
sterling waa allotted for the parpases of communi- 
cations, but it does not appear, from the réport now 
before us, how mach was actually expended, Be- 
‘ginning with the provinces direetly under the 
‘supreme Gorernment, it oe that io past years 
eonsidevable amounts have been expended on roads 
in the Hyderabad sesigned districts, known better 
as the Berara ; the Great Indian Peninsula Railway 
rund tight through theae districts by meana of 
which ita producta are carried off rapidly and 
cheaply to the great contrea of tendo, ‘The rewnl¢ 
of Tritish adininivtration is shown in the fact that 
in Jess than ten years the revenue of these districts 
has been raised by 290,00, per annuin, Through- 
ont the remainder of Hyderabad, which is also 
iknown na the Nizaro's dominions, ¢o distinguish it 
from the Berara, reads are far from what they 
ought to be, there being as yet no regulariy made 
| first-elasa road, in the common sense of the word, 
‘in existence, Such roada a there 
jduring the dry weather, bet become almost im- 
passable during the raink In Mysore about one- 
‘third of the entire outlay on public works waa ex- 
| pended on communications. 
of ronda in charge of the Public Works Depart- 
ment in Mysore was 2565 miles, besidea which 





provinee, which are under the control of the dis- 


triet officers, and are maintained by local funds, | 


j Girent attention ia here given to the planting of 
avenue trees along the roads. In the Lower Pro. 
| vinces of Bengal water communication is very 
general, but notwithstanding this 210,000/, was 
laid out on communications, consisting principally 
of roada, and two important bridges at Fisdeoass 
and Barrackpore—the ane crossing over ‘Tally’s 
Nullah, and the other over the Cirenlar Canal 
were completed, The retrenchment of about 
180,000/, ont of s dudget grant of 762,540. 
poralysed the department of Public Works in 
many of its most important branches, and only 
114.0“ was spent on communications, none of 
jthem, hawerer, being of sich importance oa to 
deserve special notice. In Onde, on the other 
hand, conakderable progress was made under this 
head, 359 miles of new road having been constracted 
at mn cost of 5525/. 
greatly favoured with facilities for railway trana- 
port, and its necessitice have naturally led to the 
development of the roads of the country, 
Nerbudda valley hax now, we are told, all that it 
needs in the way of communications, aud in the 


revincial importance are completed or in progress, 
nthe west the cotton country up to Nagpore is 
opened out by the Nagpore branch; but there 
etill remains unprovided tor the south-eastern half 
of thease provineea, and in particular the great 
gram country of Chutteesgurh. Already the 
traffic on the imperfect rond between Karpore and 
Nagpore is enormous, as many as 2XS2 carta 
huving passed in cight daya from west to enst, 
jnud HUST from enst to weet, besidea come hon- 
dreds of pack bullocks. A scheme for the eon- 
atraction of a light railway between Raepore and 
Nagpore baa been prepared, and submitted to 
the Supreme Government. An important treaty 
bas been concluded with the Makarajab of Kash- 
smeer for the abolition of transit duties on all gaods 
(passing between Eantern “Vurkistan and Hiritiah 
India, which cannot fail to have the effect of largely 
‘increasing our trade with that State. In the pative 
iStates of Bhawalpore aml Chanda, good progress 
has Leen mule in the construction of rasds and 
jbridges, In the Panjab, besides the expenditure 
from Imperial funds, no leas than 33.5)00. was 
raised from local funds and expended on communi- 
entions, In British Barmah, » country pore than 








are are fair] 


The aggregate length | 


jthere are numerous district roada throughout the | 


The Central Provinces are | Z 
jbook called ++ Tho 





The | 
for one man to dig sea coal for one 


‘central plateau of the Sautpooras the rond Hove of | 








(Serr. 8, 1871. 
Ee | 
three times ns large as Scotland, poanesyes at present 
only 655 miles of road altogether, of which 124 are 
first class and $74 second class. The great want of 
the provinee in this reepect is fully recoguiaed by 
the local government, who are pushing forward the 
works with all the means at their diaposal, aod 
bave sulmnitted to Government an elaborate scheme 
ef vouds for the province, In the Madras 
Presidency, 96,253/. was expended during the 
renr on uew roads, of which a considerabic 
portion was laid ont in improving the cow- 
rauuications of the coffee-prowing distzict of Wy 
naad with both the western coast and the interior. 
The work i& a very important one, and las en- 
countered some delay, Some progress has also 
leoo made with the navigable canals of the Preai- 
dency; in the worth, the eanal connecting the 
Chitka Lake and the Ganjam river was opened to 
tratlic; the Cheyaur Channel was deepened; the 
extension of the East Coast Canal northwards to 
Kiatnapatain was advanced: aud the main canal 
between Negoipstam and Vadarasiem ix nenriy 
complete, ‘Lhe improvement of the Pasnben 
Channel also procecded slowly. The subject of 
Public Works in Bombay is prseed over in nimanner 
of which the subject ia wholly undeserving, With 
a total expenditure, ordinary and extraondinary, of 
1,58),0010,, it is hardly eafliciont to etate that with 
regan! to “the numerous items included under the 
head of Public Works, they, each and every one, 
were vigorously carrick om towards completion, 
with the reduced grants to which Bombay, un con- 
mon with the rest of India, had to subsist,” 

(Tw b¢ cantinmed.) 











COLEBROOKDALE IRON WORKS, 
Rereenme to the industries of Shropabire, a 
quaiat old writer, one Thomaa Fuller, gave the 


following particulars, in which he uaquestionabl 


predicted the wse of coal in Mast furnaces: ‘* Coal, 
one may sev a threefold difference in our Englinh 


jtoal: (1) the aea coal brought from Newcastle ; 


(2) the land coal at Mendip, Bedworth, &., and 
carried into other counties ; (3) what one may call 
river, or freah water coal, digged oul in this country 
at sach a distance from Severn that they are easly 
ported by boat into other shires, Ob! tf thia coal 


| could be eo charmed as to make irow emelt out of 


the stome, 94 it maketh it in senith’s forges to be 
wrought in the bars!) But Rome was not built all 


,in one day, and a new world of experiments ix Ieft 


to the discovery of posterity.” Although Shrop- 
shire has beew one of the aucestors of iron mann 


jfueture in England, in the year 1814 the iron tuade 
‘there was at 60 low an ebb that the advimbility 


was, at ome time, netunlly discussed of palling down 


ithe houses and selling the bricks, for it was thought 


that the iron trade would never more raise ita head 
in Shropshire; the times, however, improved, and 
we now see the aame old worke that cast * potta 
and kettlea” in 1714, still employed spon the same 
asefal operations, ‘The coal-fielda of Shropshire 


jliave now been in operntion for about 550 years, 


to a statement contained in « curious old 
Antiquities of Shropshire,” 
wherein it ts affirmed that in the year 1922, there 
was granted to one Walter de Colbroke, a license 
ear in & place 
enlled Brock Holea, sltuated near the auterop of 
the coal seam of the district, for which the said 
Walter de Cotbroke was to pay a royalty of Gs. per 
annum. From this early speculator in coal mining, 
Colebrookdale haa no doubt derived |ts mame, 

The iron works at Calebrookdale, which were 
recently visited by the members of the Iron nnd 
Steel Institute, are amongst the oldest, if they are 
not actually the oldest works in this part of the 
country, ‘They are supposed to have been in ex- 
istence from about the year 1600, and an iran bar 
or bean was exhibited bearing the date 140%, with 
the initials 'T. R.W., and another with the date 
1630, with the initials T. A, There ia also a cast- 
fron beam to be aeun in the works, whieh former!y 
supported the brickwork of one of the furnaces 
here, bearing the letters BE. L. B. W., and the date, 
1658, cast in relief upon the face of it. 

‘This furnace waa removed by Abraham Darby, 
io 1777, and it is suppoeed that the first was trans- 
ported here from an old charcoal furnace at Leigh- 
ton. ‘There appenrs to bave been a work or a 
+ amethe” here from the time of the ‘ludera, The 
books of the company, still preserved, show that asx 
early a8 November, 1467, ix tons of raila were 
east, which were afterwards uxt by being laid 
down upon pieces of timber, and specimens of these 


aceoriin 
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early rails of iron and wood were shown, One 
version of the affair ia, that the iron market being 
depressed that year, the company, to keep their 
furnaces in operation, resolved upon making these 
bara instead of pigs, intending to take them up 
and send them into the market if a sudden rise in 
the price of iron took place; but they were found 
to anawer #o well that they were retained for local 
use, and rails bave continued to be used in the iron 
district here from their first introduction, facili- 
tating the tranaport of heavy materiala from place 
to place. ‘The early productions of the works were 





iron pota for domestic purposes, and these appear! 


to have formed the staple manufacture at the time 
that the first Abraham Darby removed here from 
Bristol in the year 1700. This ia shown by an old 
article of agreement between one Thomas Lueenck 
aml Abraham Darby, of Colcbrookdale, bearing 
date the Mth of Juve, 1714, whereby the former 
undertakes to *‘ diligently and faithfully serve the 
eaid Abraham Darby and Co., and their assigna, 
in the art or mistery of making or casting of Iron 
Potts and Kettles," Xe. In the museum at Cole- 
brookdale were exhibited, amongst other things, a 
cast-iron rail and wheel, the former of which was 
laid down by Abraham Darby about 1760, “and 
between that and 1765 nearly 2) miles were Jaid 
down.” ‘Two of the most notable undertakings for 
which this place is celebrated were the Inying down 
of the first iron riuils, by Etichard Reynolds, and 
the constraction of the first iron bridge, by Abra- 
ham Darby, in 1779. This latter epans the Severn 
im one arch, about a mile from tho Colebraok- 
dale Company's Works, ‘This bridge was caat at 
Colebrookdalo in 1778, and erected during the two 
following years, 1¢ consists of & semicircular arch 


of 100 ft. in diameter, height 45 ft. and resting 


upon masonry piers which raise the soffit of the 
arch to a height of Sift. above the water level, 
It le composed of five riba placed 6 ft. mpart, 
eorered with strong iron plates, which aupport a 
roadway 10 ft, wide. 

Beakles the introduction of iron rails and the 
eonstruetion of the first iron bridge the Colehrook- 
dale Works are justly celebrated for having in- 
troduced other inventions of no lesa importance, 


To the same William Reynolds, who cast the first 


iron rails, the invention of a locomotive is attributed, 
before the machine invented by Trevethic travelled 
for a short time, ata slow rate, with heavy loads, 
at Merthrr, and, itis believed, even before Syming- 
ton exhilited his model ef the steara carriage at 
Edinburgh, A fatal accident, however, happened 
npon starting the machinery of Reynolds's locomo- 


tive, and it was therefore abandoned, Another 


invention of Reynolds waa the well-known 
inclined plane at Coalport, which was devised 
hy him for the purpose of overcoming the irregu- 


larity of the surface when canal navigation wae of 
more importance to the iron districts of 


much 
Shropehire than at present, and by meana of which 
boata Isden with coal or iron were let down from 


coe canal to another 207 ft, below, the lower one 
‘The 


being close upon the banka of the Severn, 
first iron beat is aleo aald to have been onatructed 
here, and was employed for the conveyance of coal 
on the Severn, 


The old blast farnaces at Colebrookdale were 


formerly supplied with blast by water power, but 


when the use of steam was first substituted for this 
purpose some thirty years ago, a single cylinder stenm 


engine of 19 horse power waa erected at the works, 
and connected My 
blast cylinders, whi 


another 
























means of gearing with the old 
ich still continue to raise blast for 
the cupolas, One pecoliar feature in these works is 
that they employ a hot blast for their cupolas, and 
have done eo now for upwards of twenty yeara. At 
nt of the worka is a aceond blowing 
engine, siso of ancient construction, but which is 
connected by beam direct, in the osunl manner, 
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but they have long eince ceased to do so, and their | sition of phosphoric copper to metal provided out of the 


binant furnaces appear toe bave been finally blown 
out soon after the introduction of steam in the place 
of water power, 


NOTES FROM PARIS. 
Pans, Sept. 4, L871. 
Tae Late De, Boccia. 

Dr. Boreunxte hes just died at Bordeaux, The follow- 
ing are come exirects from am address delivered over his 
grave by Dr. Cazenay, momber of the Academy of Medi- 
cine. Dr, Boucherie, born at Bordenux im ised, obtained, 
at Paris, the degree of doctor ef medicine im 1890, After 
having (anght chemistry st Hordeamx, he was called to 
Naples to comstruct the Arst beetroot pegar works esta- 
ished there, After bis reters, in 1883, he andertook a 
series of investigations on the peeservation of wood. The 
eatay published by him on thie subject in 1840 received 
gteat attention im the sclentide world. Hig process con- 
wieted, aa in wel] known, in “ meetallixing,” in some degree, 
the wood by the injection Into tte tissues of metallic nola- 
lions, amonget others, a palphate of coy M. Caxenay 
stated that, following the meeting of the Institute when 
thia paper was read, two large meanulacturing establish- 
ments offered tu purchase from A. Bonctierle al) hia patent 
tights for the sum of 604,009 franca, which offer the in- 
ventor, althongh in straitened circumstances at the tine, 
tefused as ineudlicient, 

However this might have been, the publication af his 
peccess at firet only inspired incredalite, which time alene 
eaccessfully triumphed over, M. Bowcherie continaed his 
experiments andiscomraged ; he hail to obeduct telious 
actions for infringement ; awl in the end, he secceafully 
sursocentod all his di@iculiies, and the saccess of bis pro- 
ceed became fully eatablisbed. From this time the ehange 
in bis career commenced. Telegraph companies adopted 
his invention wholwale forthe proervation of posts, and 
railways employed it for thelr alcepers. [tr, Hotrberie alan 
carried oot bie patents for dreing timber, and cthers to 
make it incombestible, to dry it easily, and to render it of 
Kreater atrength than ia ite normal condition, 

At a Inter — be turned his attention to the preewsrva- 
Gon of animal subatasces from decay, and of utilising them 
for, and of transferring them inte, a manure of «mall 
volume, and of a power greater than that of paanc, He 
was fortunate enough to attain this threefold object hy the 
ald of eblorhydeie act, The economical process of ex- 
tracting starch from potatoes is also due to Dr, Howeherie, 
ae Well as interesting investizations ew the preserration of 
cent and regetables, Despite all the diticulties aad draw- 
backs that attended bis long and hard-workieg career, re- 
compente was not lacking, At the various exhibitions he 
revelved many gold medals; he obtained, la 183K, the 
grand medal of bonour; he bad been elected chevalicr of 
the legion of honour in 144%, and sevelved prometion in 
165%. 

Tux Exrtorment or Atcvors. 

M. Duties has presented to the Academy of Sciences, in 

the names of MM. Montéfiore-Levi and Kiinzel, a work 


having for ita tite, “ Essays on the Eoaplerment of Various 
Allors, and Especially of Phosphoric Bronze for hn Casting 


of Ordnance." The following are the principal {cls pre 
sented by M. Dumas 


Frota ull Une it bas been recognised that the oxidation 


of tin curing fusion was destructive to the quality af branee, 
bat even wp to the present time thie has been opposed by 
the stirring op of the molten metal with wooden rabldos 
The exide of tin, which of iteell has po strength, separates 
the molecules of the alloy, snd reduces its power of reskst. 
ante, ‘The employment of phosphorus as a reducer, gives 
remarkably uniform results: the oxygen of the tin oxide, 
ie alsorbed, amd the resulting phosphoric acid forts with 


the copper, pheephate of copper, which passes away in the 


scorle. Also, whilst evdiuary bronze, submitted to the 
action of ruceessive remelting, becomes more and more im- 


poverbhed of tin, the phosphoric bronze cam be cast over 
It 
apyears to form itseld as a fixed phosphate of tin, con- 


and over oaim without lesing its proportion of tin. 


taining an equivalent of phosphorus amd 9 of tin. 


By a sories of probenged triala have been ascertained the 
properties which the pheephorus communicates to ordinary 
bronze. The characteristics of the alloys change. The 
colear, when the proportion of phosphorus exceeds } per 
cent., becomes warnser, and like that of gold targely mixed 
with copper. The grain or fracture approximates to that of 

The elastleity ie eoculderably increased, the aleolete 


steel, 





































resistance under a fixed strain becomes in some cases more 
thas donbbed ; the density ki equally increaep4, snl to euch 
a degree that soma alloys are with dificulty tonched by 
the ttle. The metal whes cast bas great fluidity, and Gils 
the timlds perfectly in their smallest details, By varying 
the dese of phesphorus, the particular characteristic of the 
alloy which is moet dealred can be varied ot will, 

The author peeeeedod to experiment in phosphoric bronze 
with a pounder gun, which they submitted to destructive 
trial in comparison with a situller piece in onlinary bronzes, 
cast by the royal feandry at Liége. Frem the results ef 
these triala takes at various tines during the firing, it re- 
aults that the duesbility ef tbe gun of phosphoric hroaze is 
very superior to that of the gua of vedinary Leemexr, anid 
that with bisrativg charges, which broke the latter piece 
into fragments, the former could still be Gred with perfect 
tafety. The broaze employed bad bewe obtained by the 


with the blowing cylinder, Owing to the nature of 
of the works constructed here, which conaist chiefly 
of “iron potts” aa of ancient time, vases, sewin 

machines, _— gates, ornsupental railings, and pion 4 
Uke, much heavy machinery is not required. 1t is, 
however, for the excelleney of the work which they 
turn out, and the peculiar fineness of their castings 
that the Colebrookdale Company aro chiefly 
celebrated ; and although they poesesa appliances 
for turning out heavy castings, which will be still 
further added to on the completion of the additions 
now in hand, their wellaieserved notoriety is for 
quality of the work turwod out, rather than t» its 
weight and size, ‘This company, as hus been already 
implied, used at one thne to make its own pig irou, 









m3, 

The pew bronze prepared onder suitable coniitions of 
composition and melting, can be rolled cat and hammered 
with the greatest ease, without losing its temsile etrength, 
Cartridges that can be loaded and fired 5” times may be 
formed trans it. 7 

The mechanism of tirmechloaders haa alee been made from 
Chie material, Six thomsand rifles fitted in (Bie pasnner 
have been supplied to the Belgian Civic Guard. Of the 
saree material also are cast toothed gearing for refling 
mills, hydraulic presses, bearers, eccentric straps, piston 
rings, &e. It is also specially adapted to the prodectivn of 
works of art and decoration, The ease of casting, the gout 
colour, and its resistance to oxidation, are spacial qualitica 
which adapt it to theay purgeece, 


M. Jaxasen'’s Axerat Expenirox. 

M, Jansen has furnished to the Academy « report of the 
attlal voyage whieh he wadertosk on the Qod of Decem- 
ber, 1870, to juin the expediticn to Algeria fur observing 
the eclipse of the san oa the 22nd of December, The 
Wwarmed astronomer, wishing to pass the lines of tha 
Prosians without soliciting permistion of the eneeny, 
deciled to take bis route through the als, Jn the abseoca 
ef any experienced atronauts, he himself undertook the 
command ef the Volta, amd quitted Paria on the Sud of 
December at & a.m. from the Orleans station, accompanied 
by # marine named Chapelain, The Velie had 2000 cote 
metres enpacity, and, althowgh bharriedly made, offered 
sufficient guarantees of stability and strength, Jt carried 
an equatorial parachute formed of a bend of ataff 3 ft, 
wida running round the centre of the balloon fixed on the 
upper side, and bound oa the lower side by cords to the 
lower part of the balloon. Inilated with ordinary gas, the 
Volta bad a rising force of S080 Ib, divided thus; 


Ib. 
Veight of the balloan complete oe Abd 
lostremente aon t+ - a“ By2 
Ten aironmute .., on one oe one «= BRO 
Mallast ... ow . a oe we 12046 
aveo 


The Snstruments were redeced to their essential parts, 
and were to be completed at some Iarge town om the route, 
These delieate picces of mechanism were carefally packed 
in boxes arracged o> ae Co resist violent shocks, On de- 
parture the astrowomer jodged that he was taking ao 
southerly course, Tallest was thrown cat, so that 
the Une of Invesiment might be passed at a minimum 
height of SOD M, At 7.15 the barometer stood at 
Zig, in, amd the thermouseter at 30,20 degrees Fahr., and 
the direction wae more decided towards the west, The 
halloon crowed the Eure te the north cf Chartres At 
7.96 the sun ros, the alr coded rapiddy, and the vher- 
memeter fell to 19.40 degrees. Tha haliees fell rapbdly ; 
batlast was Chrowe cat. M. Janssen explains the apparent 
contradiction of the falling temperature and the rising wn 
by the fact that the first rays of heat dispersed the atime. 
spheric vapours, sed thes incrensed the rediatica from the 
balloon, Up tu 6 o'clock the effect of the scolar radiation 
made iteelf felt more and more, the balbeom rose, the ther- 
mometer fell, ‘lo ascertain the direction, M. Jnnssen made 
use of ome of the points of the ancher euspended to the nr 
This point traced on the ground 4 line easy to follow, It was 
eaough to align cae side of the compass box with this di- 
tectbon to Know the angle caade by the rowte with the mag- 
eetic meridian. At &.17 the direction was caat, quarter 
south; the temperature waa slightly raised, the weather 
magnificent. It was perfectly cass te make all observn- 
tions, although tho speed was G0 piles en hour, At 648 
the balloon passed to the north of Mana The town lay 
stretched out below so clearly wisthle Gn all ite details that 
it would bave been porsible to teke of it photogragdibe 
pictures, At 9,45 the balloon attalwed an elevation of 
Ged ft.; the barometer marked only 23in. This elevation 
was due to the heating af the gas, At 10,40 it descended, 
the exterior air beginning to heat faster than the gas in 
the hallo, The thormeemeter indicated 33.80 degrees. 
The travollers passed over Chitegu Gootier, whence « con- 
fosed mciew of acclamations was perfoctly audible, 

At 11.15, the astronomer saw that they neared the sa: 
it was neccesary to descend without loring an inetant, The 
valve wes opened, and the barometer rose from 23), Lo 
37 y%, in. it was a vertical fall of 4500 % The valve was 
closed, and ballast waa east cut, to reduce the velocity of 
the descent, ‘The fall thus checked, the balloon rose 6 little, 
and a beaght of 1200 or 1500ft. w2s maintained, Again, 
the descent was accompliched to within GO0 ft, There ree 
mained the final fall, always difficult and dangerous, but 
which, in this instance, preenieed to be accomplished under 
favourable conditionn Opening the valve, M. Janreen 
caused the Lalioon to devcead, and a sack of ballast being 
thrown out, a bebght of 160 ft. was preserved. The guide 
fope was them east crer—a long heavy cord of 600 ft.—~ 
which, by ina trailing slong the ground, served as a brake, 
As sonn as this rope struck the ground, it produced an 
ascentional uidulation, followed by & soft and very oblique 
dvseont, Suddenly they neared o church steeple, which 
they cleared with a boand by throwing ot 4 bag of ballast. 
The balloon them followed across land intersected with 
hedges The pearing threw the apebor and opened the 
valve, but the anchor broke, and after at ary the 
balloon gathered spred, bevaking through bedges and trees. 
At Leat the gpeed. docesantd, thanks to the frictlon of tho 
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ide , which was selzed by the peasants, amd the 
ns travellers Landed safely with all their instrn- 
ments rear St, Nazaire. 

M. Jansen continued bis scieetific Joarney without 
further trouble. The voyage of the Volta proves the ~ 
bility of transporting by the atrial rowte heavy and delicate 
instrareenta. It is, moreover, especially interesting from 
the point of view of the physical atmospheric question. The 
study of this question will prove ef mach value in afrostatic 
observations. 


——— 
THE LOSS OF HUMLS, CAPTAIN. 


To tax Epitos or Exoinenarne. 
Sra,—A error was made in calculating the 


gentleman for pointing owt the error; but if false a far more 
jevous error has been mado in por so authoritatively 
which will tond to diminish unjastty in the public in 
and the navy in particular, the comfidence they 

feel in the men in whose hanils the safety of our 
ships and the lites of our seames are to so great an extent 


H 
i 
F 
r 
be 
3 
g 
i 
3 
: 
3 
i 


of » ship withowt altering the of her centre of 
gravity, increasing hor displacement, and reducing ber 
‘Would it surprise him to leara that the 1600 foot-toms he 


Portsmouth, September 5, 1871. 


COOPERS HILL COLLEGE. 
To tax Evrrok or Exoiwesxtye. 
Bh ae aby 1 “ farther pepene elas te is ee Oivil 
 preee + Pepe ‘Mareh 
Toi win te fount bake 30, paragraph 39, tho following + 
eS ee departsoret from 
new College enter ns aaaiatan 
socond They will either be at the aie. 
posal of the Government of India, and will be posted on 
arrival to ome of the provinees under the administra- 
tion of that Government, or else they will be went, in 
the first instanee, to Madras or Beoanbay, in whieh 
ease they will not be liable to transfer from those 
inecs.” 


that, unless they comsent to go to other parts of India, their 
eppeinterets will be ‘cancelled, and they will be cast epon 
a doprived of their promised benefits of the 


titled. 

It ia right aleo that the Coopers Hill students should know 
that it is reported—TI have reasos to know with some truth— 
that, at a very recent date, a BR. E. officer of Public Works 
wrote to the head of the department (brother military officers) 
got bimaelf removed owing to bis objection to act under 


E 


senpateteniing civil engineer. The students at Coopers | peti 


College may rest seeared, unless a radical change is made 
before they go out, they, like other civil engineers, will be 
looked spon by the Royal Engineers as only * professional 


: 


Unless the engineering journals in thia cou: will look 
into the claims of the ceil engineers im India endeavour 
by their advocacy to obtain common justice for them, I feel 
certain the present serious and well grounded dissatisfaction, 
existing im the great civil body of the Public Works Depart- 
ment in that country, will ripen into a great isoperial dis 


Tam, Sir, your obedient Servant, 
London, September 4, 1871. 


_——_—_———————————————————— 
Pesevias Rarwava.—a large party of visilors compria- 
ing scene of the most dlstlnguisked inkabitants of Lima, re- 
cently inspected the progress made by Mr. Meiggs in the con- 
struction of a railway from Callao to the Arroyo im the 
Andes, The linealroady extends some 45 miles above Lima, 
reaching the foot chain of the Cordillera, having attained a 
height of nearly 7000 ft. 


Perrorecm.—The petroleum wells in the original ofl dis- 
tricte of Pennsylvania which seven yoars since were drilled 
on ee pope peg laid 
exppl were ey) to be capable ielding, were 
sbendoued’ es tae gh Ah Is and ‘eceoral ethene ba 
Oil Creek neighbourhood had recently been cleaned out 
6 supply of petroleum ing from 8 barrels to 30 barrels 


le petroleum ka con- 
stantly forming in the bowels of the earth. 


in this country, 
Gautreas, of Paris, and which ia in’ 


ference to the engravings which we annex, In the arrange- 
1, 2, amd 3, the driving wheel, a, is loowe 
rotatory motion is transmitted 

» % Which is formed of a blade of steel, 
ahaft, 4, to which it is thes firmly secured, 


the curved ends of this acting on rollers, d, whiek are 


E 


The bows, f, has formed on ite 


the rod being varied, and the original position 
aclot in which « 


ad been obtained. etarting of these old wells | Teeti 


GAUTREAU'S DYNAMETRICAL GOVERNOR. 





.D. The 
ation takes 


this srrangement is the 
in the strain transmitted by the belt th 
Fenda the : a e springs, D, 


The description of valve which it ia re 
with this system of governor, is shown igs. 6.8, and 7, 
It is composed of a brass box, L, fixed in the te he 


steam pipe, M, in which mores a » aT, iy 

rod, O, w iadicating band or ter, I, and 

the counterweight, K, and actuates « cyl closer, P, 
to more of less the « 


ey. closer, P, is constantly jimat the 
inlet aperture by means of # helical spring, Q, is dis- 
posed in the interior of the piece, N. 


Tun Beaceruisss asp Biaceneatn Tramware.—the 
tramway lines between Blackfriars Bridge, East Greenwich, 
and Biackbeath Hill, were opened throughout on Wedeesda 
The first car left East Groenwieh at 4 a... and the ears will 
coatinue to leave every ten minutes throughout the day uxtil 
10.10 pm. On Sundays the ears will commence ransing at 
9 a.m,, and continues ustil 940 p.m, From Blackheath Ifill 
the Grat car left (Wednesday) at 84, and tho cars will con- 
tisue to start every twenty minutes until 12 p.m, Passengers 
from Hleeckheath change care at ford Bridye June- 
tion. The first car left Blackfriars at 0.4, and the 
cars will continee to run to Green aed Blackheath 
every ten minutes throughout the day antil 11.14 po. 
On Sundays the cars will commence rumning from Black~ 
friars at 10 o.m., ond sue oney ab ele until 1044 pm, 
The jourmey to Blackheath iy performed im about forty 
minutes 


Sept. 8, 1871.] 


ENGINEERING. 








THE COAL-FIELDS OF STAFFORDSHIRE. 
Tha Geological Peaturss of the South 
Picld, in Special Reference to ite Puture 
By Mr, Hawey Jonwsos, Mining Engineer, Dudloy. 
Ins cotamencing his paper the author remarked that it was 


well known that South Staffordshire was one of the oldest | wants the 


of the great mineral producing districts of Great Britain, for 


lodged the debt which the 


had ac 
iron trade owed to one of the early musstera, whilst the 
iets’ ever been famous for tho production of irom. 
The South i 


lay “and cropped,” they 
vation. In comeentration of 
such striking 


the warface, and the variows minerale lay so close together 
that ironstone and coal were one operation, The 
most valuable seam was the famous “ thick,” or ten yard coal, 
mpomentiog 4 deposit of carbonaceous matter, the equal of 
which was not to be found in any other coal-field ia Great 
Britais. Tho enormous bed might be said to consist of 
numerous minor beds, with bat little foreign matter imter- 
ing, exoept in the south, where there was a large cla 
doped ce the beds, It was remarked, however, that 
tho necessities of the local and other tronmasters, and the 
demand for domestic consamption, had led to a comtinuous 
ion, aml that, notwithstanding the Lag yond wy + 
originally existia, im the locality, it misst be ad- 
mitted that the clder portion of the Black Country was 


circusnstances it was of vital importance 
to ascertain how long the deposits were likely to 
and what were of following the coal 
which earroan the 
paper he had the homour to 
to give a sketch of the goological features of the 
ial referenco to the future extension of its 


The 
uocus ; and 

t The ailarian, comisting of Wealock and 
proper; 3, perminn; 4, new red 
sandstone; 5, drift deposits. The forsner comprised masses 
t, interbedded trapa, and decomposed in- 

tensive rocks of various kinds. 

The South Stafordshire coal measures repose 


aly 


i 
i 


composition of the rocks were 
Of the latter, in ere onder, 
ow 


ad 


in soene 

deep sinkings below the coal in the centre of the jet. 
Wolterhampton there are a number of 
meet part anticlinale of upper silurian 
strata, the strike of the beds being searly north and south, in 
evidence of the lateral disturbance of the beds by faults 
Yren’s Newt, and Tharst Hills were com- 


w 
en Wenlock limestome and ahale, tbe former in two 
and used in blast furnaces. Theso silurian strata 
ccewpied a —o position underneath the central 
me of the coal-field, bat grautually rose to the east, and in 
neighbourhood of Walsall they “cropped” out A few 
miles cast of Walsall there were indications of lower mombers 


on the side of the eoal-field, however, no silurian beds newer 
than the Wenlock serios had been found. At Sedgley 
Beacon, about 3 miles south of Wolverhampton, the Wen- 


Jock beds were overlaid by the limestone and shales of the 
Ladlow socks, end e susall h of the same formation was 
brought to the surface at Hays, near Stourbridge, It 


was then evident that the coal measures rested 


plete. It was 
iod to the 
Proper a tract of silurian coun 

tho ormtral part of England, ae it now is 
and formed a large island in the early sens. 
which commas in laying down the 
stone, mountain limestone, and mill grit, 
om the dry land of that time, Later on, howover, the 
wae and the trae coal mensures deposited 

i waa ample evidence to that the 
silurinn measures had undergone mach action, and 
im many been partially removed previous to the 
coal measates “pon them, 
of the Geld 


toe of 
true coal measures is — 
4 thickness of about 1000 (t. and the area of the ceal-field was 
from 110 to 120 square miles, extending from Cradley Park 
Calliery to the Brereton Colliery, near Rugeley, and froe 
Bullock's Farm, West Bromwich, to Thinley. ‘The various 
seams of coal and Suustens were Rob pensebent, and very fro- 
quently changes place acomparatively abort space, 
and thus it was not easy to correlate the beds eliher in those 
omc other ¢oal-fields or im distant parte of tho same field. 


commencement of the formation of the ooa! 
stretched across 


iL 


E 


tomembered, The general character of 
the central, south, and north portions of the 
field were best illustrated by the sections given in the memoirs 


* Abstract of paper read before the Irom azd Steel Insti- 
tute at Dudley, 





rdshire Coal- | Peaster 


aghout | but they mi 


| thy field by the 


of the G 


phical Society. They showed a total thickness 
of 90 ft, 


rom reliable informa obtained by hi od 
‘) a few years ago, the average thickness of the thi 
coal worked up to that tie was about 7) thick of clean 
coal; but at the Clay Cres — work, near Coseley, it 
measures 12 yards 2 ft. thick. Following the measures to- 
north-east, the thick coal “‘cropped" out near 
Bilston and Wednesbury, and beyond this point up to the 
Bentley Trowgh fault the coal and ironstone anderlying the 
thick coal imereases in thickness and value; and to the sorth 
of Bentley ~~ were the rT ecw fiemaror which 
wore supposed to be a portion ick coal ited in vary- 
ing thicknesses. Ia the southern partion of the field, from 
Park Head to the south, there was a ual thickening of 
shales nnd sandstones, until it came to little better thas a 

of mad under the permians, at Iingley, amd south of Tales 
Owen. It was very difficult ta account for the reduction of 
the finest bed of coal in the world to one that was valuclow 
in the short distance of U miles, 

The author divided the South Staffordshire coal-field into 
four districts, each having tery singular and apy ly for+ 
tuitous grelogical conditions:—1, South a , where the 
thiek eoal—fine and very thick—is free from partings, with 
under measures thin and poor in quality; 2, north central, 
wherv the thick coal was wanting allogether, the under 
measures of both coal and ironstoee being of tiee qeality, 
and nearly double the thickness aa compared with the places 
where the thick coal existe; 3, extreme north, where the 
thick coal la absent as one bed, and the ironsiones absent 
too, but where there were seams of coal of See peater one 
great thickness; 4, tho extreme south, where the thick coal 
ta eplit up into numerous and separate beds of almost worth. 
teas character, together with a lack of ironstone, In the 
latter, however, there were two beds of pure fireclay, 
counterbalancing the loss of the thick coal of fine ae 2 


fo| To attompt to account for the seeming incomgruities woa 


taks too beng, but the subject was one of deep interest to 


the inquiring prelegiet. 

Over the w ficld the meneares had been disturbed by 
faults,” azong the most important being the great boun- 
dary faults at Kuseeli's Hall, down throw; at Dediey Port, 
down throw; at Brierley Hull, down throw; at Ball's Hill, 
up throw; and at Bentley, down throw, IRpgneous rocks are 
found in various parte of the field, the most important mass 
being that of the Rowley Hills, south of Dudley, whilst there 
were also Barrow Ifill, north-west of , and Powke 
Hill,  Intessive veins of trap rock were numerous, 
anil the coal had been altered by the contact. These 
rocks were Peay to belong to the carboniferous period, 

be younger. it moimi geeratsons 
hed thrown much fight upon the basalt and the coal; 
and it had been clearly shown that the basalt was but a com- 
paratively thin covering over the coal earasures which Iny 
in order beneath this rock, which appeared to have 
been forced upwards through « small opening or ings, 
and bave spread itedl{ over what was at that Seated try land 
or the bottom of a shallow sea. Thirty or forty years 
ago it was the general opimion that the eoal not be 
found ender the hills, or within a long distanos; but ex- 
perience had shows that some of the best coal in South 
Staffordshire had been discovered beneath thean. The most 
remarkable event in the discovery was that im the sinking of 
Mr. Minton’s sew pita, a distasee of 275 yards, mo basalt 
waa teet with, although it was fa site bigh and colammar, 
within about 50 of the pit tops. The Earl of Dudley 
waa also raising lange quantities of coal from under the bills, 
although at Oukham one of the was much disturbed by 
trap. Several square miles 
isoorery. 

Mz. Johnson next deseribed the groat boandary faulta, and 

that they weev not ew to eut off the coal 
measures, but simply to lower a Smad dopth from 
the surface. Upon such an assumption there was reason to 
believe that would eventually be found on thros, if not 
om all sides of the exiting field, by penctrating the rocks ; 
but it was of course, impossible to my at what depth the 
coal would be found, or successfully worked. 


One of the earliest succeesfal nttem pts todisoorer coal beneath int 


the permians and new red sandstone in England waa mado 
by the Earl of Dartusouth at the Heath Colliery, West 
omutd in IX. The thick coal of a large area was there 
discovered after years of difficult sinking through water- 
bearing works is coal was worked to what was believed 
to be a downthrow, but lately the belief that coal would be 
found nearer = gained ground, and twelve moeths 
ago 8 company called the Sandwell Park Colliery Company 
was formed to test ~ about a mileand a quarter 
weat of the colliery alluded to. If the coal was discovered it 
would not ooly be a great acquisition to the wealth and pro- 
iy of the South Staffirdshire coal-Geld, but ic would not 
be unreasonable to predict m connexion between the enal- 
fields of Warwickshire and South Staffurdehire, The sinking 
at Sandwell had procoeded te a depth of 70 yards with 
fort freedom from running sand, and very little water. Mr. 
Johmecn here described the sinking operations, which have 


beon described fro: time to time in these columns, Hesides 
this sinking in the Permian there had been several lateral 
headwa iven from the enal measures inte the red 


on the downthrow side of the western boundary fault, 
Earl of Dudley and others, but without a discovery 
amountef downthrow. The only true test for that side of 
the coal-eld waste sink « shaft in some favourable spot 
betwoen the Shropshire coal-flelds and the South Stalford- 
shire; and it was to be regretted that the vast unexplored 
zgbe lying between the two conl-fickis did not possess 
sulliccent landed and mining interest to pat the eaggestion to 


6 practical test. 

y ago two im t trial sinkings were com- 
menced in the south end of the coal-fleld. Tho frst wns at 
Wassel Grove estate, near HL, } but more than one party 
grow tired of it, and it was not until Messrs Cram tome 
up the matter that it was decided. Atadepth of 166 yards 
a 34 ft. scam of inferior quality associated with about 25 ft. 


hegre 
of the 


been added to the area of | Me 





167 
of thin coals and bate which cloarly reprosented the thick seam, 
bat was of ne peeaegladl pales The pit was sunk to 262 
peaks, whem the @ Ludlow beds were pierced, and this 

ehowed that finding of coal was The 


other important sinking was a few years commenced ab 
Manor Farm, near jesowen, by John &. Dawes. This 
sinking, after passing through an extra thickness of upper 
coal measures reached a bed of coal of about 3 ft. dis, in 
thickness, at a depeh of 304 yards, aod very extensive lateral 
explorations were being carried on with the hope of dis- 
covering the thick coal, 

In this sinking were pierced at a depth of 420 yards the 
upper Ludlow limestone beds. Recently, the West Cannoek 
Caltiery Fy had discovered the shallow and deep coals 
of Cannock atadepth to the deep coal of S07 yards. 
The sinking has gone through what the Ordnance map was 


been attempted at Iuntingdon, but the affair had come to a 
dead Jock. In all probability the most i piece of good 
fortune which has Potallen explorers of the confines of this 


Colliery, after working a serics of an and ironstones 


the com A 
of 450 yan 


as it would go far to connect the 
with the Cannock Chase, but is stromg evidence in support 
of # connexion existing be¢woen the South Staffordshire and 

ickshire coalfield Tho reader then referred to the 
hich the correlation 


ah 
Stalfordshire eoal-Geld, and be ho We eopaky may yet 
have to rejoice is the suceaasful di of in these 
immense tracts of country referred to, w! 

South Staffordshire to bold her prestige among 
manufecturing centres of the kingdeoan, and the effort now 
made by the and Steel Institate to further the object 
would not have been without its good results. 


STEAM BOILER LEGISLATION.* 
By Lavinaron E. Pirrcanu, C.E. 
ALTHOCGS the Committee of the British Association “ ap- 
inted to consider and report on the rariogs plane proposed 
for logislating om the subjoct of Steam Boiler Seerens, 
with = view to their provention” are compelled, tho 
reasona stated in their ad interim report, to postpone the 
consideration of the measures recently recommended LA 
Parliamentary Committee, yet it is thought that st would be 
well to take sdvantago of the present opportunity to diseuss 
those measures, and therefore this paper is presented to the 
chanical Section. 


abe report of the Parliamentary Committee is briefly aa 


was 

The Parliamentary Committoe had it laid before them in 
evidence that there were not leas than 100,000 steam bollers 
im the country, and that from those there sprang on an 

average 50 explosions per annem, killing 75 
injuring many others, from which it appeared that ome 
bowler in every Di explodes annually. It was farther 
stated that steam boilers were in many instances situated in 
much frequented parts of towns and cities, under parements 
od Paaryer yon ia the lower storers of houses, 
and in the midst of crowded dwellings That auch boilers, 
notwithstanding their dangerous ion, were often faulty 
in construction, and frequently so set that inspection was 
mesg eden eomereeg Lett setting, while 

Proper gauges anges. 

he Parliam Committes arrived at ‘the eonelasion 
that the majority of explosions arise from negligeneo, eather 
as regards | construction, inattention of users or their 


E 


the 
venting ¢! 
The Parliamentary Committee recommend mot that in- 
speetion should be enforced by law im order to remdor its 
adoption universal, but that it be enacted that every steam 
user should held for the efficiency of his 
in the event of oxplo- 
that in ease of a 


others, while rwparte 
jom should be forwarded to 


ome Department, and ales be 


practice, 
to an action for damages, so that those who suffered fro 


* Paper read before Section G of the British Association. 





made in the reports to British Association, on the num- 
Exrournbly of Ue oat of periodical snepeation forthe 
x Ly 
ry cd 1 Pe pre. 


already ox in the reports to the British Association om 
this eubject, vias that ox nsare not mysterious, isex- 


burst simply because they are bad—bail either from original 
maloonstruction, or from the condition inte which they have 


Parliamentary Committes. Explosions have too long bren 
considered nccidental, and to be shrouded 
bei view has Pipe 

ns, fn rT 

ly reeogeised that explosions arc not the 

freaks of fate, but of commercial and this funda- 
montal principle being firmly eatabliehed, it casnot be 
doubted that these catastrophes will ultisnately, in one way 
or another, be prevented. it is thought that a most 
important step has been taken which is a considerable matter 
for congratulation. 

It is also satisfactory that the Parliamentary Coeamitteo 
has recommended that coroners, whon eanducting inqsiries 
consequent on steam boiler explomons, should be assisted by 
scientific asseamra, & practicn which was strongly urged in 
the report laid before the Britis Association at the Exeter 
moeting.- It may, however, be open to question whether it 
would be, better that the engineer, es the Parliamentary Coms- 
mittee reeommnend, should be soqeeted by the Board of 
Trade, or that the coroner shou! empowered to appoint 


| 


two competent independent engineers to investigate the | ki 


cause of the explosion, and rey thereon, as suggested in 
the report referred to. But whichever course be adopted, if 
ona | t reports be insured, a public service will be ren- 


_ Not only, however, ahould the “rest” of each intestiga- 
tion be reported to Parliament, but also all the evidence of 
40 eoginecring character, acenmspaniod with suitable draw- 
ings to illusteato the cause of the explosion, so that all the 
information to bo derivid from threo ead catastrophes sight 
be disseminated as wilely as possible. 


er, Bt is that the on ions which 

cecur in Sootland, where coromer’s inquests are not held, will 
nevertheless be presented to Parliament. 

It is moat ii that the Ill eeabodying the recoan- 

mendations of the Parliamentary Committee should provide 


for other be pe having an opportunity of making an ex- 
amination of the fragenmnts of the exploded boiler, as woll ax 
those appointed by the Board of Teale, otherwise the inter- 
Fenton of the Board of Trade will havea seriously harassing 
effect. The system practised in Scotland, where the Pro 
curator Fiscal appolute an engineer to report to hiss odficially, 
is found very much to em [ood other investigations, 

who have gomo all the way from England to visit 
the seene of explosions in Sootland with the view of giving 
the farts to the public hare boon forbiddes acoms to the 
seone of the catastrophe, so that the Mrocurator-Fiseal 
receives information which he dees not circalate, while he 
withholds the opportunity of gaining information from these 
Whe would cirealate it, and thas be atanla im thee way of the 
Public good. It is he ener care should be taken 
that iavestigations by of Trede offfecrs do mot have the 
same obstructive e@ect in England, and to this end there’ 
should be aspecial provision that the coroner be invested with 
8 disctetionary power to adaait aay suitable partion to tnake 
an investigation, 

Passing over the consideration of details, it is certainly 
considered that the three following conclusions arrived at in 
the Pariiamentary report, Gratly, that esa rule explosions 
are not accidental but preventible; secowdly, that on the 
orcurmnce of aaplotions scomplote investigation of the cause 
of the catastrophe should be proesoted by the appointment 
of & ecientiGe assessor to assist the cormner; aad, thirdly, 
that reports of each investigation should be to 
Parliawent-these three couchusions, it is considered, forms 
@ foundation from which a superstructure will sp ie 
cours of time whick must ersdicate steam boilex explosions. 

What tho preciso character of that eaperstructure should 
be, is o question om which opinions may differ. Some— 
anne whom are the Parliamentary Cosamittee as already 
explained —prefer a system of pains and Ities to be in- 
flicted on thy ateaz user in the event of bis allowing his 
boiler to give rise to an explosion. Others prefer a system 
of direct provention by the enforcement of inspection oa the 
following general basis: They would recommend # national 
system of porlodical inspection enforced but not administered 


by the Government, that administration being committed to 
steam users themselves, with a deo iefedon of ea officio 
Tepresentatives of the public. For this the: 


that steom users should be aggregated 

corporations as might be fuumd Eecrabic, boards 

ia, and levy each rates 
upon the steam users as might for the comduct 
of the service, being appointed by the popular election of the 


* Ree Trensaetiona of the British Association, Norwich 
monating, 1808; Exeter mecting, 1860; and Liverpool meet- 

4 Seo pago 60, Traneactions of the British Association at 
the Exeter meeting, 1909. 

t See page 50, Trensaetions of the British Association at 
the Exoter soveting, 1869, 
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steam users in each district, the diferent boards being 
aGiliated by means of an annual conference is order to pro- 
mote the harmonicas working of the whole system. Its 
advocates consider that in this way a m of national im- 
epection — be mildly but at the samo time firmly 
administered, amd that it would then not only provent the 
majority of steam boiler explosions, but prove of great 
janee to ateate asera in the management of their boi 
That it would be the means of dissemmating much valaablo 
information, That it would fot md improrements, That 
it —_ are Mandard of beler engineering, and prove 
a nation ‘i 

‘The question of the relative merits of the two systems, the 
one, that of direct prevention by enforced inspection, the 
other, that of indimet provention by the iniliction of penalty, 
ia one of a very complex character, and the more it ia dis 
cussed, the better, and therefore the fullest expression of 
opinion is requested at this time. 

A farther topic for dixeussion em the it occnsion ke 
wag, od, vin, whether it might not woll to fix a 
misimum sain to he exacted sbeolutely im the event of every 
explosion, that fixed sum, however, when inadequate to 
ener tho dassage done, not to lisnit the claisn fur eompenea- 
tion. 

Several edrvantages it is thought would spring from tho 
adoption of this evurse, both as regnrds compensation to 
thase injured and the pevvention of explosions 

Te frequently beppens on the cceartenee of dietsttoes ox- 
plosions that boiler owners are quite unnble to compensate 
those who hare hewn injured. Such was the case Inst year 
at Liverpool, where an explosion ogeurred at = eanall iron 
foundey, in Oetober, killing four persons, layleg the foundry 
in ruins, smashing in some of the surroanding dwelling- 
houres, and eproviing a vast amount of dovnstation all roand. 
The owners of the boiler, which Bad been picked ap seeond 
hand, and wasa little worn-out thing, wore two working 
men, who buta thort time before the explosion had been 
acting aa jourserymen, They were possessed of little or no 
capital, and were rendered pentiless by the disaster, Another 

similar case, though much more serinua, at 
Bingley, in June, 1809, where as many as 15 persona were 
ited, amd St others soverely injured by the explosion of a 
betler at a bobbin turmery. In this cow the usr of the 
beiler was only a tenant, and, jodging from the ruinet ap- 
pearance of the premises after ie sapiaien, any attermpe 
gain compensation for the loas of 15 lives and 31 eases of 
worinas personal injury would be absolutely futile, The plan 
of kapesing a fixed minimum ponalty would tend womne- 
what to meet this difficulty, as tho surplus of ome would 
correct the deficit of another, and im this way a compen- 
tation fund might be established for the bemefit of the 
sufferers. 

Further, this measure woald have a good effect upon steam 
teers, inssiech as they would then incara positive lability, 
whieh would act ata more definite stimulus than the vague 
apprehension of na action for dasages, in which they might 
hope to get off, Also if this penalty wore rendered absolute 
it would save a vast amount of litigation, and boiler owners 
would then soe that it wasastnuch to their imterest to be« 
lleve that explosions were preventible na that ¢ were 
eecidental, and euch being the case they would soon Gud out 
tho way to prevent them-* 

This deGnite esinkmam penalty would also tend to meet 
tho present tendency of boiler owners to meek to purchase 
indesanities from insurance companios in the event of ex- 

some, rather than competent inspection ta prevent these 
calastro! since Lf the penalty wero made euificiently high 
it wou! Lo a= insurance company as well to make in- 
speetions prevent explosions, ns to adopt comparatively 
little inspection, permit eecasional if not frequent explosions, 
anil pay compensation, As pointed out Inst yenr at Liver- 
pool, the principle of steam boiler insurance by joint stock 
companies, docs not, enifler the influenco of competition, 
necessarily insure inapection, Enagmuch as the mumber of 
explosions being ome in 2000 bedlers per antuna, it follawa 
that the net ccet of insurance is only Ia. for every Loos, which 
must evidently be inadequate or any description of im- 
fom by way of ention, Insaranoe therefore, as pre- 
viowsly pointed out, is cheap, while adequate ppectees is 
evatly, so that inspection is fs goon to dividend, which 
joint stock companies are clearly establishet. Some corree: 
tive, therefure, ie plainly pays anid this it ie thought 
would in somo moasure be foand by the establishsaent of a 
fixed substastial penalty in the erent of every explosion, 
mene of the ameunt of damage dome. g im the ime 
position of a penalty on every inspection association er in- 
surance company failing to provent the explosion of a boiler 
under their care, might hare a most wholesme tendency, 
this penalty being cqual and in addition to the one imposed 
om the owner, =, in like manner, devoted to the support of 
the compensation funid.+ 

In conelasion, sithough entire asent cannot be acrorted 
to the Parliamentary report, yet it is most cordially wished 
that overy success may attenil the adoption of the measures 
recommended therein, and that they may result ia preventing 
many explosions, and in disninisking the Inmentable bows ot 
life at present rewalting from the constant rocarrence of there 
catastrophes. 





Tax Paciric Rattnoan—Tho through shipments cast- 

0m the Pacific Railroad in first six moths of 1871 
amounted to 10,624 tons. The value of tho tea and wool 
over the road is returned at upwaris of 4,000,000 








[Serr, 8, 1871. 


CIVIL ENGINEERS AND THE P.W.D. 
To THe Eorroe or Exorremuina. 

Sra.—Is your issue of the 
an artiele the recent Memorial 
Public Works Department of India 
ary of Cate, ehowang that ba a ease disadvantages 

regard to beave, pension, tiom, remark gene- 
rally on the injustice of their classifleation- 

‘To show how meoessary this momorial to the 
te ition, L would craw 
rofession generally, to the Table af Rank 
anil Precedence for India published in the India Gazette 
the Oth inst. This Table was drawn up by the Indian 
verament about the tlene of the receipt of the original 
Memorial of the Civil Engineers to that Government, who 
as yeh bave voucheafed no replr- 

t will be seon how totally the Iablic Works officers as a 
body have been ignored in this Table, the whole of 
lower superintending and executive grades being omitted, 


while junior grades of other departments hare fairly 
goes down 
to the rank of superintending on; ist i by 


ileotal, as 
it is 


superintendents are inelwded in the Table, 
. 




















elsewhory, #9 in India, a paan's income ehiofl Rives 
him his ition im soriety. It weay nob be cut of 
then, to show in o tabular fo fora the pay of thane 
offigers included im the ee Table with those of the 
Pablic Warka unrecognice ; 
fi | 
Tank in 
Be heed r v0 ' 
Samant | Sr | ose ae 
Z ' 
Third claw | Financial De- Public Works 





| gaurd meres, Departrornt, 
‘het grade officers 1590 to 360 and gre Ba) 
tod LOU to B90 | 
| ian 
Education De- Undid 16 
Pirtweat, } 
tet grade of@feers {00 i 
find wy [ton no 180 |! 
| Toleyraph De- ! 
partes, it 
tea grade Super- | 
totendents eal to L600 | 
Public Works De- i! 
partavest i] 
tet class Sipe i} 
imending ow i 
wineers ena \j 
Foarth class) #merwtal De- 
purtevent,- | Public Works 
Jed prodeoticers, 600) to 140) |) Departmens. 
het grade Exe- 
Edveation Dre. cetlve engl 
pariowat, neers | “ 
el gradvoMeers 750 to 1090 | tnd litte so 
CC are » G00 be Tau) and ditto mm 
ah dinto “a 
Telegraph De- | 
eet. ij 
tnd grade Super. | 
lutendents” | 890 to 1010 | 





ee ewe ee 


From the aleve atateteent no one can fail to see how the 


men of experience, drawing mere than double the 
education officer's pay. 
On what peiacdpees the Precedence Table has been framed 


it ts difficult to aay, but it isa matter in whick the engineer- 
a — is interested, and one several 
ot ee oe on oe ce agtand, 
eapeci a the young men who e going 
— ill College, or otherwise preparing themaetves for 
the Public Works Service of Indin, that ¢ . my be aware 
of tho position in which they will be placed fn this country. 
The present civil engineers of the Pablic Works Depart- 
ment are unfortunate in having no men yet of their own 
eloth at the head of affairs to bring forward their elaimns and 


rT. J 

however, that the reetifention of these anomalies mast in a 

t measure be brought about by preesure at home, and 

jor this reasom your nid is requested in giving this and the 

— wah “ teeetioned in their late Mem fall publicity 
Lhe 


I am, S&r, yours 

India, July 22, 1871. — Oe, PW.D. 
——— 

Tee Tinne—Comisioners who have for some moot 


hs 
teen at work in devising methods for the improvement of the 
Tiber in its passage through Rome and the sdjacest country, 


* Steam users, howerer, should be eset from alty | have, it is etated, decided upon « plan which will reduce 
im those cases of explosion resulting fre tho direct iatention | Jerel of the strvam 04 2. The lan of improvement 
of some evil di for whiek the user could not | esnela! to the current in the shape 


be beld responsible, and which might be regarded os an act | of 


of conspiracy, intrigue, of 

t Te catention denert above in favour of steam usora 
should also apply under similar cireamstances to ies 
Associations of insurance companies. 


ed by 4 ,00gle 


Serr, 15, 1871.) 
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THE “ WATERSTAAT" OF HQLLAND. 
No. V. 
(Concluded frou page 135.) 

Tux historical period of the Waterstaat from 1830 
to 1849 commenced under cireumstances far from 
favourable to the general interests of the of 
that department. A constant differcnee of opinion 
concerning, and even opposition to, the execution 
of the decrees of 1919 and 1522, discontent at the 
transfer of the control to the Amortisation Symdicate, 
and the non-appointment of an inspector-general, 
by which the existence of the staff was imperiled, 
were not calculated to promote the unity in plan 
and execution aimed at by Brunings. His advice 
was neglected, and the warning voice of the 
River Committee of 1525 had lost its power, 
The calamities of 1820 were not quite effaced 
from the memory, but the good fortune the 
— had since that time ,enjoyed, in not 
being harassed from the side of the rivers, canaed 
the administration of the Waterstaat to be over- 
looked, Such was the case when the Revolution 
of 1830 popensied the Belgian provinces from the 
United’ Netherlands. Many engineers, Belgians 
by birth, preferred staying in their own asap 
others, among whom were J, H. Ferrand, M. FL, 
Conrad, and L. J. A, vanuder Kun, retarned, A 
new orgeuisation of the Watersiaat waa the neces- 
sary conseqtience, The ubgertainstate of the affairs 
of the country admitted only of provisional arrango- 
ments. [It was therefore agreed that, at first, the 
corps shold be composed of } bapectoe-ereersy, 3 
inspectors, 12 engineers-in.chiet, 0 engineers, 
8 Aspiratiten, and 3 Conducteurs in regular service ; 
while the appointment of surveyors should be an- 
nual, ‘The inspectors were D. Mente and A, Goe- 
koop. Divers matters affecting je, Waterstaat 







eontinued to be re syn Sa 
of them d ing special ¢ im that of the 2St 
of June, 1831, conce © navigation of the 
Rhine, in uence 6 agreement come to at 
Mayence e bi states, on the $list of 
March, 1531, Meanwhile, by another, 12th July, 
1831, the administra’ of 
transferred to thée Hi 


= since remained, — ell gas 
nistrator was abolished, ‘the department 
a referendary waa inted at thé head of the 
Waterstaat ; besides, oe minister by - be assisted 
by four advisers, not belonging to the department, 
a were to inform him about all mt a whiels 
might be has sey to tees, witite did this ar- 
rao ent, during the absence of an inapector- 
qual, contribute greatly to the so much Tesived 
unity in the Waterstaat, which the old Admini- 
atrator Ewpk, who had been appointed referendary, 
ent he solicited employment a3 head of the 
partment as well, His request was granted, 
Various matters were still ordered by royal de- 
erees; some of which were doubtleas good, though 
the regulation by them was somewhat too one-sided. 
Besides these royal decrees, and of not less im- 
ortance, was the law of the 28th of April, 1836, 
y which that of 1810 was superseded. 

Now the important question of railways in the 
Netherlands was brought forward, and the Dutch 
mete Company (Hollandeche Yeeren Spoorweg 
Maa ppy). formed in consequence of a royal 
decree of Ist of June, 1946, was to open the 
way for private enterprise by the constructing of a 
railway, by way of trial, from Amsterdam to Haar. 
lem, which, by further concession, obtained on the 
22nd of Jane, 1840, was extended to Rotterdam. 
However, before the concession for the Amsterdam 
and Haarlem Railway had been given, a plan for 
another railway from Amsterdam to Arnhem, to be 
extended to the Prussian frontiers, and there join 
with the German railways, had been drawn up in 
the general service of the Waterstant, by B. H. 
Geulrien, Bake, and Van der Kun. For tho oxe- 
cation of this railway the king _—— to the 
merchants of Amsterdam, but without success. 
Passing over the discussion to which the subject 
gave rise, we will simply notice that a Bill for the 
construction of this railway, but also including the 
Ve for the drainage of the Inke of Haar. 

m, was rejected by the Second Chamber of the 
StatesGeneral (Session 1837-38), by 46 against 2 
votes in ita favour, Nevertheloss, on the Sith of 
April, 1838, by a royal decree, the construction of 
the railway from Amsterdam was authorised, as 
well as the contractin, — « loan of 9,000,000 florina, 
at 4} per cent., for that purpose, the payment being 


acres: 


guaranteed out of the royal purse, The next measure 
im 


portant to the Waterstaat was that by which the 
draining of the Lake of Haarlem jwas ordered (22nd 
of , 1839) forthe estimated coat of which «loan 


was voted of 8,000,000 florins at § percent. The 
necessity for this undertaking had been shown by a 
statement of the cost of protecting the banks 
between 1760 and 1839, which amounted to 
3,260,660 florins (more than 261,000/.), Before the 
diking and draining proper could be begun with, it 
was necessary to widen the canal to Katwyk, as 
well as the sluices in connexion with it. ‘The firet 
stone of the sluice had been laid on the 22nd of July, 
1805, by M. van Heteren Gevers, then a page to 
King Louis, that of the widened sluice by a son of 
that gentleman on the 22nd of July, 1844. The 
former works were conducted by F. W, Conrad, 
sen., A, Blanken, and 8, Kroes; the execution 
of the latter was conthled to F. W. Conrad's aon, 
and it was for hia treatise on the Katwyk Canal 
translated into English by Mr, C, Manby, and read 
before the Institution of Civil Engineers, on the 21st 
of June, 1842, that the Telford medal was awarded 
and Conrad elected a member of that body in 1843. 
However conducive these works may have been to 
the public welfare, some of the measures taken by 
the Government were by no menna encouraging 
to the corpecfthequgincers of the Waterataat. 
Though, fortunately By « law of 27th December, 
1840, the Anortigntion Syndicate was abolished, 
and by a royal GéGree (22nd of March, 1841) 
the material coutrpls of the highways, canals, 
&e., was tobe trams 
Further, on the 2006 ef May, 1841, a law concern- 
ing ¢xpropriations fer the public benefit was passed, 
and on the Oth Vetober following another, 
by whieh all jusdicial power was taken away from 
Dykemotes, Polder Boards, &e. The former was 
intended to remove the inconvenience and hin- 
drince to the progress of great public works 
caused by the defective law on the subject of ex- 
propriation, but which’ were comparatively unfelt 


tll the construction of the two great railways, and | P™ 


of the Haarlem Lake were resolved 
on. it ed ineffectual, however, in its opera- 
ton. This was ém ly pointed ont by Con- 
rad, in a pamphlet published in 1845, and further, 
in A report on the expr tion for the Duteh 
railway submitted to the Board of Management on 
the 25th of January, 1947, ‘The refusal of the 
Government to modify this law in 1845, had 
afforded three landownera the oppattanity to be so 
troublesome to Conrad on the Dutch railways, by 
ager and keeping possession of a lane near 
Delft, that to avoid it, and foil them, he conceived 
the, at that time, bold plan of what was called the 
* erooked line” (de kromme lyn), which was a di- 
vergence from the main line of 820) yards, in five 
reverse curves, in 720 yards, of which the curves 
had only 71 and 63 yards mdios, This was ran 
over in perfect safety by all the ordinary trains, 
from the opening on the 7th till the L0th of May, 
1847, when the opposition ceased, and the * crooked 
way” was consigned to history, A description of 
this railway by Conrad, was translated into English 
by Mr, C. Manby, read before the Institution of 
Civil Engineers on the 16th March, 1544, and ob- 
tained the Walker premium, On the Sth of Janu- 
ary, 1542, a royal decree was issued, ordering the 
establishment of the Royal Academy for Engineers 
at Delft, at which scientific training was to be pro- 
vided, not only for engineers intended for the 
Waterstaat, but for those who were to be em- 
loyed in the enterprises of industry and trade. 
The names of Lipkina and G, Simons stand bonour- 
ably associated with this institution. Between 
1542 and 1848, various matters pertaining to the 
Waterstant were regulated, conaequent on 
the Treaty of London (10th of April, 1549), and 
arb containing the approval of provincial regu. 

tions concerning enterprises pg peat digging, 
planting of the dunes, maintenance of sea 
dykes, &e., chiefly matters of vincinl interest, 
OF more general Interest were the royal decrees of 
10th of are and 20th of May, regulating the con- 
veyance of the milway from Amsterdam to Arnhem, 
ita extension, and the construction of a branch line 
from Utrecht to Rotterdam, and the concession for 
the line from Maastricht to Aix-la-Chapelle, ‘The 
year 1847 was made memorable by the formation 
of the Royal Institute of Engineers, From 1843, 
when Conrad was elected a member of the Institu- 
tion of Civil Engineers in England, he had cherished 
the plan of giving a si Institution to the 


the draining 


l@rred to the Home Office. | * 


Netherlands, Consequently, on the 24th of May, 
1847, an address to a number of engineers was 
insned by F. W. Conrad, L. J. A, van der Kun, and 
G, Simons, in which the plan was laid down, and 
co-operation invited. In consequence, 42 gontle- 
men met aa members of the new Institution in the 
building of the Royal Academy, at Delft, and F, 
W, Conrad was chosen president on the 24th of 
May, 1547. The — sanction and permission to 
use the title of Royal Institution of Civil Engineers 
was granted on the 24th of February, 1848. In 
the year 1848 a revision of the constitution of the 
country took place, and the Sth chapter of it was 
devoted to the Waterstaat, Shortly after its pub- 
lication a new organisation of the corpa of engi- 
necrs of the Waterstaat followed, the treatanent of 
which we dealt with in our last article.* 
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Ivow and Heat, Beams, Pillars, and Trou Smelting; Ex- 

Sorm the frrinctples cow in the 

iors, and bridget girders, awd 
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With suserous ifestrations, London: 
‘Oe 


Aumovn, C.E. 

Lockwood 
‘Tue treatise at present before us bearing the above 
title is one of a series of excellent little engineering 
manuals now in course of publication by Messra, 
Lockwood. In speaking of these works we perbapa 
use the word * series" unadvisedly, as each manual 
is perfectly complete in itself, but we have been 
inna to employ the term from the fact that the 
set of volumes to which we refer are ull alike in 
size and general “ get up,” and are all—or at least 
all of them that have aa yet come into our handa— 
of a thoroughly practical kind. In the preface to 
the volume now under notice, the author states 
that “as itis designed to benefit those who are 
more intimately acquainted with tical opera. 
tions as workmen than with the principles on which 
ctice is based, common arithmetic only ia used 
in the treatment of the questions ; the en- 
denvour is, rather to explain cireumstantially the 
rules of common use than to develop new theories;" 
and this quotation might really be taken as the text 
on which the whole series of manuals to which we 
hare been referring is based, In * Iron and Heat” 
Mr, Armour has well fultilled the object set forth in 
bis preface, and he haa produced a work calculated 
to be of great service to the class for whom it baa 
been written, ‘The book may be said to conaist of 
two diatinct parts, the frat treating of leverage, the 
action of etraina of various kinds, t rtions of 
beams and girders, the resistance of columns, and 
the elasticity of iron ; while the second part deals 
with the properties of iron, iron ores, and the 
smelting process generally, ‘This is a wide range 
of subjects to deal with in a small octavo volume 
of 163 pages, printed in good sized type; but Mr, 
Armour has managed to accomplish the task simply 
by using ns few words as ible to express (4 
ideas, and by carefully excluding from the work 
any matter not steietly relating to the subjecta of 
which it treats. In what we have called the first 
part of the hook—namely, the first five sections—~ 
the actions of varions strains on beams, girders, and 
columns are very clearly explained, the ralea 
are giten in forms which render them available for 
practical use by any one acquainted with common 
arithmetic. The sixth section gives a general sum- 
mary of the qualities of castiron, steel, and wrought 
iron, while in the seventh is commenced an account 
of the smelting process. Mr, Armour's account of 
this process is neoessarily, from the limited 
at his disposal, somewhat rudimentary, but it is 
searcely rudimen' in the sense ordinarily at- 
tached to that term. Our author's object evidently 
has been, not to save space by treating the subject 
in a vaguely general manner, but rather to obtain 
the necessary compactness by writing of what we 
may term a typical smelting process, and not at- 
tempting to treat of the modifying influences to which 
it is necessary to attend, when carrying out that 
process in actual practice, It thus happens that the 
second part of Mr. Armour's book, if regarded as a 
treatise on iron making, is exceedingly rudimentary, 





* Between 1891 and 1830, Conrad had published several 
treatises on matters pertaining to the Waterstest, which 


were collected by bisa, and pu in 1849, wnder the title 
of * Verepreide Dydregen" (Seattered Coen) = the 
that they might at some time prove useful for the com- 


ation of a com history of tho Waterstaat 





whereas, if considered as a treatise on the process 
of smelting, it is very complote, the action of the 
heat in the various parte of the furnace being ver 
closely followed, and the chemical actions explained. 
We must, however, take exovption to the manner 
in which, in Section XL, Mr. Armour attempts to 
account for the different amounts of heat developed 
by the combustion of carbon into carbonic oxide 
and carbonic acid respectively, To explain what 
we mean, it is necessary to quote the following 
passage - 

Thies 1 volumes of carhon=1 2h, combines with the requisite 
2 tolumes of 246 Th to form carbonic acid, whick t 
ernerated with 1400 unite of heat in the melting tone; amd os 
wo before remarked, these three volumes contract Into the space 
of 2 vebenies while the addition of o fourth volame—viz,, 1 of 
carhon—¢eausos uxpanelee to 2 double volusses, ocoujying the 
apace of 4 volumes, which te equivalent to « double expeusion, 
aod hence the abeorptiog of heat in the latent state. 

We have then, Sreily, for the carbone acid, 

Vebemes, Voter Unita Pounds carbon. Uaite heat 

Sd occepying 2 wih 11000 i Lio; 
aod, stonndly, for the cartooin axdde, 
Volumes, Valomesn Uulta Pounds carton, Unite beat, 
4 cocepring 4 with 14,000 2 - TORO 
Thus we gut 7000 anita of heat for every poutd of carbon in 





cartonle oxide, or in every LS) mh, of mh, Whether is the ech 
or the oxide state; amd@ as the unite developed of found nective in 
earbonie cabde have been toad hy actual toet le melting bow to he 
only 4000 for every pound of carben, it follows, as best tan po 
moore le ageihilated than can matter, that the expankion has 
bidden 3099 anits; eo that 400) unite «2. carbon » 6000 ants, 
Which wing #altracted from: 14,000 = G00 unite latent hes, 
araltadte for heating the fixed orygee of the lronstonme: when tLe 
condenet carbone acid form is reeamed os the extraction of 
that erygee. 

It will be seen that in this passage Mr. Armour 
neglecta the quantity of heat which is rendered 
Intent in effecting the gasification of the carbon 
when the latter is consumed with carbonic acid, 
When 2.33 Ib. of carbonic oxide, containing 1 lb, of 
earbon, unite with an additional 1.35 lb, of oxygen 
to form carbonic acid, 10,000 units of heat* are set 
free, the carbon being in this instance already in 
the gnzeous atate ; whereas, when | lb. of carbon 
unites with Liglb. of oxygen to form carbonic 
oxide, 4000 units of heat only are rendered avail- 
able, ‘The accepted deduction from these facts is 
that, in the latter instance, 10,000—4000 226000 
units of heat have been rendered Jatent in gasefying 
the carbon, Similarly, when 1 1b, of carbon is con- 
verted into carbonic acid by uniting with 2.66 Ib, of 
oxygen, 20,000 units of heat are actually developed, 
of which 6000 become latent in converting the 
carbon to the gaseous state, and 14,000 units re- 
iain available as sensible heat, Hence there is 









not 7000, as stated by Mr. Armour, but 10,000 
units of heat “for every pound of earbon in car- 
bonic oxide, or forevery 1.43 lb. of oxygen, whether 
in the acid or the oxide state.” Moreover, it follows 
that, when 4.661b. of carbonic oxide, containing 
21b. of carbon, are converted into carbonic acid by 
combination with the oxygen of the ironstone, the 
quantity of heat developed for supplying that 
rendered latent by the process of redmtlon. is not 
6000, bat 20,000 units, 

A few pages beyond that from which the above 
quotation was en, Mr, Armour again under- 
estimates the quantity of heat rendered latent in 
converting the carbon into a gascous state, and this 

the more remarkable as on an earlier page 
(page 113), he has given it at its correct amount, 
namely, 6000 units per pound, On the page last 
referred to, however, our author does not explain 
clearly that, when 3.061b, of carbonic acid are made | 
to take up another pound of carbon, and are thus 
converted into 4,66 1b. of carbonic oxide, the sen- 
sible heat ultimately availnble ia SOO) units, bein 
that due to the conversion into carbonic oxide =| 
21b. of carbon. In a future edition, which the 
work under notice ix sure to reach, we trust that 
these defects may be remedied, 

The concluding parts of Mr. Armour's book refer 
to the action of hot blast, and to Mr. Cowper's 
(named by a clerical error, “ Fowler's") re. 
generative heating stoves, the action of which is 
clearly explained. Altogether, Mr. Armour has 
produced a book which will serve a very useful end, 
and which we can recommend to the class in whose 
interests it bns been written, 


Tun Untrep Stares Navy—Tho of the United 
States bag? 3 has appointed Commander ) DATY con 
structors W, L. Hanscom asd G. W. Muen, chief engineer 


©. K. Robie, and evil engineer C. Hastings, 

sider plans received for = Soating iron dock for the repair of 

vessels of the United States mary. The Board has been in 

session at the Navy Department of the United States. 

meee ain sp 4 to be lavited shortly for the construc: 
m lock. ie amount & tiated 

the work is 1,000,000 ods, = mee te 


"We adopt Mr. Armour’s figuros to avoid confusion. 
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MILROY’S METHOD OF CONSTRUCTING FOUNDATIONS. 


1 i 
4 
YW 
{| 
il 


Wu publish, abore, a dosign recently intexlwecd by Mr. 
John Milroy, whose name is so well 5 ta in oommatian with 
the excavator bo has brought into extensive use, of a method 


-| ef constructing piers or foundations of comervte ar brick- 


work. The arrangement embraces two special features, ome 





] 
i. uN it 


i| 
| 


H 


ting has been lowered 

asd the lower 
Jerere aro drawn inwards clear of the ring by 
taeans of three chains connected to their lowor ends, 

Tho rings are joined together with Portland cement, 
either by laying a of the cement in the ususl way, or, 
after a zing has been lowered into its place, the jolat between 
it and the ome next below it & pointed with cement rownd 
the inside and outside, and cement is thon rum into the 
holes (see Fig. 1), provided for the purpose, and rammed well 
in so a8 to spread throughout and fill up a small space loft 
for the Lowe gr between the two rings. Tricks may finally 
be inserted in the holes, to act as dowels between the 
rings and thus prevent any movement of them upon cach 
other. 

The curb or shoo, Fig. 5, consists of a thin cylindrical 


referring to the construction of piers wither in complete | sbell easily eaek, and ting a sharp anil clongated 
circular or segmental rections, and the other to the use of a | eters, whilat from the epace within clovation is 
curb or shoe to be used with them. Tho design is adapted | accom} without difficulty, The ¢ylindrical shell is 


for any material, and the drawings, which we give abore, 


would be contracted of a series of annular rections or 
half of one of which is shown in plan in Fig. I. Ei 
section is foended om » platform, and within a frame, 


surmounted by a fint annular plate, onl 


ter of 
reter speney to the employment of brickwork. The phere | which corresponds with fet pe! the top of the shell, and 


it is in addition es brackets or father 
lates fixed of fi im the angle inside the shell. Tha 
| Saal course aie pior rests spon the annular plate, and 


which may be constructed of wood and built up in segments | is fixed to it by 


Serr, 15, 1871.] 
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COMPOUND SURFACE CONDENSING MARINE ENGINES. 
CONSTRUCTED BY MESSRS. T. RICHARDSON AND SONS, ENGINERRS, HARTLEPOOL IRON WORKS, FROM THE DESIGNS OF MR. C. SMITH. 


§ 





(For Description, eee Page 175.) 









NARROW GAUGE RAILWAYS. 

Mx. Cant Prat, who recently visited Canada to be pre- 
sent at the opening of the Toronto, Grey, and Bruce Railway 
of 3 ft, Bim. gauge, made the following statements in the 
course of n speech on the occasion of « public dinner held at 
Toronto to celebrate the opening of the bine : 

“ You doubtless would expect,” eald Mr. Pibl, some ex- 
position of what is termed the narrow gauge railway «ystems, 
with which my pane has been connected, from having been 
the Srst to carry out railways for general trafic om the gauge 
of 5%. Gin. Lwas led to adopt thie gaugo rather than « 
narrower ome, or the usual gauge of 41t. 4) in. from the re- 
sult of clree ealeulation, which satisfied me that on it can be 
combined » maximum of capacity, comfort, efficiency, and 
safety with the minizoum of cost of comstruction and work- 
ing expenses. If, on the other hard, the gauge is reduced 
to 3 ft. of lees, stability, comfort, and economy are sacrificed, 
while with the 4M. 6) in. or greater gauge, expeners aro 
multiplied in many departments without corresponding in- 
crease of usefal effect. It must not be supposed, how- 
ever, that economy depends wholly on the gnuge, 
But rather that it is the basia om which to pro- 
portion the various works and carriages necesmery to 
carry the required amount of traffic. us, by adjust. 





ing the size of the locomotive in auch a manne 





exobankments, bridge 
repairs in these important elements in the cost of s railway, 
1 om often asked the exact difference between the cost of a 
railway on a gauge of 3 ft, Gin. and 4 ft. Spin. [t ie diffi- 
cult to make definite comparison, aa every railwny is diferent. 
I believe, however, that it may be stated geeerally that the 
narrower gauge can be built for say ome-third less. Im work- 
ing I can give a better teet by seppesing a mixed train with 
three passenger coaches with places for 26 passengers, but 
containing only 68 people, and 14 goods wagons om a line 
with na ruling gradient of 1 in 100, In 3 y the parrow 
gauge pexsenger coaches weigh 4.1 tone, ¢ is wagons 3.8 
tons, ecomotive LO toms, Estimating each passenger as 140 Ib, 
and the load of freight a» 70 tens, there is in all 1454 tons 
On the 4 ft. #4 in. gauge the three passenger cooches weigh 
64 tone each, and freight cars, 43 tons, and engine 20 tons; 
adding the same amount of freight and passengers, the eum 
is 173} toms, or 8 per cent. saved in loromotire power on 
the narrow gauge. Should the comparison bo made with 
existing styles of carriages on 4 ft. 51 in. and 3 ft. 6 in. rail- 
ways in this country, the result would be much more farosr- 
able to the narrow gauge, Bat | must hero warn agaist 








" 
that you get for example a pressure on each driving Sheol 
of not more than 3 or S§ toms, you are enabled to wee lighter | 
snd rails, and decrenso the expense of | 





*uch statements as have appeared in the American 
lately, ‘that in Bassin a Sf, Gin. narrow 2 
railway, some of Fairlie's engines, weighing 20 tens, had drawn 
S40 tone gross lead up an incline oft in 60,'* Now, every 
engineer knows that until water rans up hill, the emgine bas 
pot power to draw more than about half the load stated up 
a grade of 1 in 80, Also there has been « pamphlet advo- 
eating a geage of 3 ft, published by gentlemen of the most 
usblemisbed motives so far as known. In their comparison 
of tho working of Sf. and 41%. 8) in. gauges, they charge 
the 4f& Bhin, gauge with a lecomotive ¢ times as heavy 
for the same work, In both these cases the question of 
traction is quite apart from that of geuge aod such unfair 
statements tend to discredit the systeme which it is their in- 
tention to support. In proof that you have done well to 
adopt the 3 ft. din. gauge [ will mention that wherever the 
system has bees examined by commissions, such as in Nor- 
way, Sweden, Bassin, India, and France, the $f, Gin. has 
been approved, and with variations of 2 in, has been adopted 
for new lines in these countries as well as by eminent’ en- 
gincers for Queensland, Chili, New Zealand, Honduras, Java, 
and Japan, &e 1 de not contend that the variation of one 
ot two inches either way will mako any appreciable differ- 
este in an engineer's estimate; bat in comparison with the 
| gauges of 3 ft. or Jess om the one hand, or 4ft. 8) im. or more 
| on the other hand, 1 believe the Sft. 6in. to have the ad- 
vantage already stated. In Norway, where we have much 
frost and snow, these 5 ft. Sin. railways have proved quite 
ns efficient as the 4. Hpin., and have cost much less for 
maintenasce and working expenses.” 





Ratowats 1x New Sorra Watrs.—It a rs that the 
cost of the line from Paramatta Junction to Picton in New 
| South Wales, 40 miles in length, wee 667.2411, giving an 
average of 16,6811. per mile. From Picton to Goulbern, $1 
milea, the outlay has bees 1,022,0271,, giving am average of 
12,028!. per mile. Upon the line from Penrith te Bathurst, 
100 miles, the amount expended was 1,572,420, giving an 
average of 15,7461. per atle. 

Mueens” C. azn W. Eaxta's Surepevirprxa Woarrs, 
Tiett.—The prospectus has jest been issued of a new ship- 
bulldiog and engineering company at Hull, for the sequi- 
sition of the ‘cld-establaabed works of Mesers, C, and WY, 
Earle. The &rm has long been held in high repate, and 
the reason of the present transfer to a joint stock company 
is the death of ome partner, and the serious illness of the 
enly aurvivor. The board of directors is one of unusual 
eminence ond commercial strength, with Mr. Heed, late 
Chief Constractor of the nary, as chairman, The terms of 
purchase appear to be very reasonable, the conssderation ex- 
tending over 10 yoars, and the unpaid portion from time to 
time bearing interest at tho very modest rate of 4 per cont. 
It is stated that the works have recently been removed to 4 
new site on the bank of the Humber, with deep water sufll- 
cient to lasnch the largest iron-plated shipe of war, and the 
works have abundance of land for present use and fature ex- 
tensions. Messrs, Chadwicks, Adamson, Collier, and Co. 
have negotiated this purchase, and formed the new company. 


———— 
* [This quotation, of course, is an absurd one, the woight 

of the engines alluded to is42 toms, not D? tons, as erroneously 

| ven in the American jourwal from which Mr. Publ derived 
fe information —Ep, E.) 
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PROPOSED TUNNEL UNDER THE CLYDE 
AT GLASGO 








Tez enormous extent of the passenger traffic orer the 
Clyde at Glasgow by the harbour ferries, together with 
the greatdanger attending the traffic, has led the Works Com- 
mittee of the Clyde Trust to take action, with the view ultl- 
mately of constracting a passengeraubway in lieu of the ferry 


at Clyde-street, which is the one that is most extensively | &™ 82d 


used. Boring operations have been yoiag on for some time 
at that ferry, with the sanction of the Works Committee. 
Three teet shafts hare bees made, one om either side of the 
Clyde, apd another within the qaay wall All of them 


will be pat down to @ depth of B5 ft, amd all the results | details 


hitherto obtained are very satisfactory, showing thet, so 
far ae the soil is comcerned, the construction of a tunnel 
would not only be practicable, bat even easy of accom- 
plishenesnt, Estimates are now being prepared, in order to 
ascertain the cost of the undertaking, and the revense 
likely to be derived therefrom, Several members of the 
Clyde Trost are quite in favour of the scheme, and there is 
overy probability that before bong it will assume a deGnite 
and practical shape. 

In the moeth of December, 1864, a lamentable loos of 
Mfe took place at the ferry already named, owing to the 
swamping of # ferry boat, which at that time was simply a 
twe-cared beat capable of carrying twenty-fonr passengers, 
bust that wumber was exceeded on the occasion referred to 
en account of a violent and headstrong rush of working 
men who wer jest returning home from work, Seen 
afterwards a small steam ferry boat wes put upon that 
station; but the fact of nearly twenty persons being 
drowned at the time naturally lel many persons to think 


ef proper prevestive measare agaist such # low of | hewe been 


human life. Amongst the schemes devised there was one 
whieh waa privately submitted to the harbour authorities 
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come of the principal bridges in Holland and in the United 
States. 


ler: “ — ot telds of lange , oonsidernd 
with special ference to ezamplea, Dow im progress or 
vorenity esunpleted, is the United States, 

6. On the meet suitable materials for, and the beet mode 


jarge towns. 
6. On the advantages and Seabrantngis of webways, for 
pa 


ep execution ef public 
9. On the different aysterns of road traction engines, with 
of the results in each ease. 

10. Ou the use of concrete, or béton, in large masses, for 
harbour works and for monolithic strectures, 

11. Om dredging machinery, with details of the cost of 
raising and depositing the material. 

12. On excavating by machinery, with a deseription of 


any excavating machines which hare been brought into 
array ical use 


various ey rapa and methods weed in rock-~ 
boring and blasting, in this country and abroad, with details 
of the results obtained, 

14. On explosives, as applied to industrial perpeses, par- 
ticularly mitro-glycerine, dynamite, and | litkofractewr.' 

14. On the gauge of pallenye. 

16, On ecomomienl railway construction and working. 
ane On the guess of fixed anergy and the satenion 

ween rignals ai inte, al present in use om railwa: 

18. On Tha details of construction of modern Semaitine 
engines, designed with a view to economy, durability, and 
fncility of repair, with particulars of the duty performed, of 
tho cost of repairs, Be. 

On the beet descriptions of continuoas brakes, which 
ively employed om railways, and the general 
results of their working, both upon imelined pene w 
levels; and on the use of cast irom, wood, and other materials 
brake-Mocka. 


by Mr. James Deas, C.E.. who was then engineer to the | for 


Edinturgh and Glasgow Railway, and had no expectation 
that be would ever be im the position of engineer to the 
Clyde Trust, the post which he now occupies It is the 
scheme devised 
under the consideration of the Trust, 

The following is an outlineof the scheme which Mr. 
Deas submitted along with the plane which he sketched to 


acoompany bie letter: He a malleable iron tunnel 
from @ to 12 ft. wide by 9 ft. 


the tep being 3M, oF so 
below the preannt bottom ; the a to the tunnel at 
the twe ends to be by means of sloping brick archways or 
tanoels of a similar width and height, The latter he pro- 
posed to carry from the skle of the two streets leading to 
the ferry, a few steps being made at the entrance so as 
quickly to ebtain a sufficient room for the brick tunnels 
under the streets running parallel to the harbour. The 
entrances could be covered over in # manner similar to the 
coverings placed over the entrance stairs to the cabins of 
ateambonts. Of course the tunnel would be property 
ventilated, and lighted with gas, and a toll might be 
charged similar to that now exacted at the ferries, It is 
believed that the additional safety of rech a subway would 
induce many persons to avail themselves of its use who now 
never venture into the ferry boat; snd it is not likely that 
the revenee of the Trgst would suffer In the slightest 


ch a tunnel would doubtless bring several other ad- 
vantagea, The quay frontage at prevent occu by the 
ferry stairs om either side of the harbour would be made 
available for ordinary quasage purposes, and hence there 
would be additional revenue from this source, The 
amenity ef the quays woeld be improved by having them, 
as at present, subdivided by the fi stairs; and the 
traffic ow the river would be much facilitated by having 
the ferry boats dispensed with. 

Tu the event of the scheme thus oatlined, or amy modifi- 
estion of it being adopted for execution, wo shall take 
care to inform our readers froms tine to time of the 
teade, and more especially of the means which may be had 
recourse to for the construction ef the tunnel. 

Plana for @ similar work have also been prepared by 
Messrs, Storry and Smith, engineers, of West Regent-strect, 


Glasgow. 
eee! 
THE INSTITUTION OF CIVIL ENGINEERS. 


Subjects for Papers, Session 1871-72. 

Tre Counell of the Institution of Civil Engineers javite 
communications on the sabjecta comprieod in the following 
list, a5 well as pon others; such as— 

@, Authentic details of the progress of any work in ciril 
engineering, aa far as nbeolutely oxceuied (Smeatan's 
scoount of the Eddystome Lighthouse may be taken 
as nm example). 

b Douniptions of engines and machines of various 

in 

ce. Practical casays on subjects connected with engineer- 
ing, as, for instance, soctallurgy, or, 

@ Details and reealts of experiments or obwerrations 
connected with engineering science and p 

For approved. — cominunications, the Coumeil will be 
pevpared io award e premiums arising out of special funds 

md for the purpose, 

1. Oa the application of graphic methods in the solution 
of Sy pee Lag fy i 1 

An expermental inquiry into tho strains upon arched 

ribs, variously loaded. to ascertain the agreement between 
ea'culntion and oo Ty 

a. Os the met of constructing the foundations of 


by that gentleman which is now brought th 


20. On the best method of utilising the resistameo of the 
piston, as n retarding brake power on railways 
71. On street railways, and the best mode of working 


orn. 
22. On the water supply of towns, including n deeeription 
of the sourers of supply, of the diferent modes of collreting 
and filtering water, of the various incidental works, of the 
distribution to the consumers, and of the genera) practical 


ta. 

23. On the and ical design of and 
other machines stor Libtag deters a0 oell es of teriatel on 
oe te cephateant of thea. yowes tn ogpleiiion 

employ men er in , 

25, Om the eoey and fo ofthe modern. method f 
cured vemtilati tas 

oh Ce tas lane qotivalig tee Boe of clam, and other 
gees in pipes, and om experiments to determine these laws. 

27. On the best practical wee of steam in steam engi 


~~ adhe parse athe ee alate oe -|> 
4. On the results of the best modern practice in marine | V#lity 


en, ing, having re; rtieulariy to economy of work- 

rm gees expen, by perietig, pr contentiog, great 
Uy pressure, 

. Om mechanical appliances, worked by steam, for use 

on board ship, as substitutes for manwal Inbour, in loading 

and disc cargo, in raising the anchor, in working the 


sails, &o. 

S. On the design and construction of ges works, with « 
viow to the manufactare of gas of high ilbuminatin, = 
free from selphur pecan ap i ily sulphide of carbon; 
and om the moet economical system ef distribution of gaa, 
and the best modes of illumination in streets amd buildings. 

81, On the mniatrscnce, ty slaicing, of the harbours on 
the coasts of France, Belgium, and an 

82. On thesca works at the mouth of the river Maas, and 
the effects prodwced thereby. 

BS, On the constrwction of tidal, or ether dama, in a com- 
tant, or variable of water; and on the use of cast and 
wrought irom in their construction. 

94. On steel, and its present position, as regards production 

and spptiention. 
3). On the aafo working atrength of cast and malleable 
iron and steel, inclading the results of experiments om the 
elastic limit of long bars of irom, om the rate of decay by 
rusting, on the effret of vibration of prolonged fatigue on the 
strength of railway axles, chains, shafla, Ac, and on the re- 
lative extension and compression of wrought iron and steel 
under equal loads within the elastic limit, 

34, On the meams in use for sinking deep shafts through 
quickeande., or other shifting material. . 

47, On the various methods of dralning distant isolated 
we Oa the bont fe f air. id of 
. On t forma of air-compressing machinery an 
hydraulic engines for conveying motive preer to deep work- 

ings im miore. 
. On the and practice of the metheds in use for 
the artificial Faw he of coal and metallic mines, 

LR] washing of mall coal and the manufacture of 
artifics . 


41. On tho apes and utilisation of peat, and the 
machinery conneeted therewith, 
42. On the systems and apparates at present used in telo- 


1F- 

On the pooumatio transmission of heavy trains through 
tunnels, and of light weights through pipes, with # com- 
parien between the economy of the two systema, 

It has frequently oceurred that, in papers which have been 
considered deserving of being read and published, and have 
eren had premiums awarded to them, tho asthors may 
hare ndranced somewhat dowbtful theorier, or may have 
arrived at conclerions at variance with reevived opinions 
The Council would, therefore, emphatically state, that the 


(Serr. 15, 1871. 


Lestitution must set, asa body, be considered responsible for 
tho facts and opinions advanced in the pa) or in the com- 
seqvent discussions; and it must be understoed, that such 
papers may have medals and iume awarded to them, on 
account sclence, lalenk or tndestry displayed in the 
consideration of the subject, and for the which may 
be ex to result from the discussion and the loquiry; 
but that such notice, or award, must not be considered as any 

f of opéning, om the part of the Institution, of the 
correctness of any of the views entertained by the authors of 
the papers. 


————=:Z_ 
THE MANUFACTURE OF WIRE, 
To ras Eorron of Exotnnerixa. 
Srt,—Thoe recent breakago a ine telegra 


cable, ehich, interrupting oar communication with Shanghai 
and elsewhere, is am event of eo much commercial import- 
ance that I nord oe | apologise for the liberty E take in ad- 
dressing you, amd toeallattention to the disadvan! * 

the ordmmary telograph cables suffer from, viz., weig 

quires bat hi 


It re- 


poses, But if, in addition to lightness, the wire the lesser 
cablo was greater strength being 
annealed by a mew wl prevents ite beceaning 
brittle or rotten, we shall never continue laying down 
ocean telegraphs | the old It is over ens 
Fears ago since the Times* = iy called attemtion to Mr. 
Allan's excellent system of and submarine ph 
communication, yet im the day we are but Little 
farther forward. I beliere, lately 


ever, t! 
taken owt by Mowers, Hill, Ward, and Chena ie Sheeonee 
ments in the manufacture of wire, 
to ing kind of telegraphic 
wi 


It is scarcely necessary to explain to 
ia the anual of wire prepara’ 
im thickness, the rod from hic 


ben ag ple Bagged Pap 
slow! in order t the metal to 


prevent the wire being drawn thimner, and to remedy 
the oxide haa to be dassolved by means 
wal acid being ome commonly 
cation of the acid at this stage causes 
brittle or “rotten.” It is then eleansed, 
the usual manner, After having paseed 
most, three holes, the metal has become 

is Empossible to work it without the risk of bi 


; mothe 
of 


annealing has again to be quan Gapagh, when 8 


but ee with te 

plisl 5 as Hill, 
anneals t 
to the 





Hovas or Lanove os tre Cateponias Rattwar—On 
eet of railway employés ooa- 

Side, Garteherrie, Mother- 
of the Caledonian Hail- 


— a 
directors, to restrict (he working rs to 

the time in no instance to exened thee and 
in exsea of accident or necessity, 

to be paid at the hour and quarter rate. After some discus. 
sion on the wages question, it was that the wages 
of the firemen and brakesmen should remain as at present, 
as thee branches are comfident that with the proposed re- 
deetiona fn the hours of labour amd the overtime payment, 
their weekly wages would spon the whole be increased, It 
is ru that in the event of the directors disregarding 
the claims of the men, there will be a kisd of confedern: 
forssed to make the Caledonian line the battlefield on whi 
to begin the short hour movement throughout Scotland. The 
passenger engine-drivers hare as taken no action in the 
matter, but it ix carrently re that many of the poists- 
men, who bawe the Jon hours and are the worst paid 
clase in the service, will joim in the movement. 





eA 8 and 22, 1857. 

+ The flex or Guxes used are chloride of ealcium, hydrato 
of soda, of silicate of soda, as being cheapest and most enit- 
able, but commen salt and esbstances of a similar character 
may be also cupluyod, with ike results, 





Sepr, 15, 1871.) 
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NOTES FROM PARIS, 
Paxca, Sopt, 21, 1871, 
Ramway Tearrtc. 

Tun rallway receipts of the past week show an fnereace 
over those of (he corresponding week of 1869. The Lyons 
Railway has gslucd 19 per cout, on ite ckd syaten, ant 24 
per cent. om the new; the Orleans line 0 per cent. on the 
old réseax, aad 14 on the saw; the Weatern 15 and 17 per 
cent. respectively ; tbe Northern loses 2 per ceat. on the ofd 
syste, atid alniost 24 per cent. ca the new, The Central, 
as compared with Last year, shows an increase of 34 and 
15 pr ceat, These reaulis are to be attributed to the 
business in arrear, but the companies are far from being 
shle to give satisfaction to all the requirements of traffic, 
and to the coctinanl complaints made, But these com- 
plaints appear to be of Jinthe wee; there bas however, 
been formed in Paria, since oboet 13 months, a council of 
commerce and industry in matiers of transport, aod thic 
body, whose action hat been paralysed by the war and 
the ineurrvetion, baa published the trst numberof a tul- 
letin, which will appear monthly, This spnificate will be 
able to render important services to manufactures anil 
werchants in maintaining their right# and interests against 
the powerfal companies, The Goverument whiels haa rony- 
tised the utility of the institution, has entered into rela- 
tions with it. 


M, Grason'’s Exectno-Marxer, 

The electro-magnetic machine of M. (irammo, # deaerip- 
tion of which we lately published in Exotrnenina, bas pro- 
deced constderatle interit in the sedemtitie worl M. 
Isrdywet, the able manufacturer of telegraphic apparatus, 
has adopted already two diferent types of this machine. 
The terhoieal journals hare published descriptions of them, 
We shall refer te this machine again when exgerieme has 
supplied facts sufficiently mnmeroms to enable us te form a 
definite opinion of ite moorlia. 


Prereeiecum. 


M. 11. Byanen in a note em petroleum presented to the 
Academy of Sciences, eritheises the meaus generally em- 
ployed to ascertain the degree of infammability of the oil 
The anthor fied» this moans defective and unscientite, and 
prefers to seek by the axl of a very simple amd enaily 
managed apparatus, the character of the vapour that dis 
etigages itself at varions temperatares ; be testa this vapour 
with the asslatance of acoluma of water. The most volatile 
andindammable products have a very consicerable elasticity, 
sometimes eaperive to that of sulphuric ether, and the 
existence of Sto 10 per cent, of these prodacts i¢ the siast 
dangerous, 

Apropos of the much disputed queaion of the origin of 
pttreleam, M, Bysnomadlirms that in a laboratory trial, he 
has secceeded by a combination Of carbonic acid and water 
under the simplest conditions, of obtaining im a small quan- 
tity an inflammable liquid, and kaving a6 odoar sonsewhat 
analogous to tho cartemate of petroleum, 


‘Tuxarexss axp Hrpnacric Macitixery, 


M. Queruel has recently established at the Ciaité Thédtre 
an hydraulic apparates for working cartains and other 
moving parts of the stage, He has also worked oot similar 
appliances which he properes to apply te the mew opera. 
M. Treaca, in the name of the Committee of Mockanical 
Arta, alledes favourably to this process, which be describes 
as follows: M. Qweruel employs as a motor tho water 
taken front the city maine under a pressure of three atmo- 
spheres, The accumulator is formed by the barrel of an 
bydranlic pump composed of a large copper tube 16 ft. 4 in. 
lnex, and 7] in. in diamneter, The effect produced on the 
sarfacu ef the piston is 10,700 Ub, The piston speed is 
about & ft. 0 im, per second. This power is trans- 
malted to the objects to be moved by fourfold tackle, which 
reduces the power to epe-foarth, while quadsuptieg the 
speed; be this means a Large power, with & vulovity of 
13 ft. per second, in obtained, transferable by pulleys to ail 
parts of the stage where it say be uoful, This power, s> 
¢asily oumaged, is under the control of a single attendant, 
whe can operate it os required by handling au adaission 
cork, 

Tu an earlier application, which wat in operation from 
March to July, 1870, at (he Gaité Thédtre, M. tQuernel 
moved scenes in the ogdimary way by rollers and cords, to 
which the apyaratus imparted the movement. He ig able 
also to give movement to carriages 04 which a veseet ix 
mounted to crow the stage, and the apparatus & geositive 
enough to give a motion that is in complete accurd with 
the neeqstere of the orchestra, 

The arrangement which has so well sucoreced in a simple 
inetamce may be eateeded to the greater part of the now 
eumplicated theatrical movements ; it coall be eombiaed 
with the employment of Jargo accumulators ie the powl- 
Uons when they would ‘ve neceseary, and eaght to super- 
ede the ase of the complicated counterweiphta now eus- 
plored in our theatres, the mechanics of which hare atocd | 
still for a osery. 





A Lowa Awantcax Fenuy.—A plan has recently bees 

opowd fer the transportation of care Inden with grain foes 
Eee sgon, Wisconsin, directly accoes Lake Michigan to 
Pentwater, Govana county, Michigan. This lake ferry will 
be tl miles in wilth, aed the boats are to be constructed bike 
thors which rat across the Susquehanna at Fort Dvpasit be- 
forv the erection of a bridge. 


KESSEMEWS HEAVY ORDNANCE, 

Fon pose tie past, Mr. Heary Bessemer has been de- 
vesing his attentlen to the construction of heavy erdnance, 
ant the development of a new system by which a welghe 
of projectile nay he fired far exceeding aaything thas has 
been yet attempted, combined, at the same these, with a 
lighter form of gun, requiring the employment of less metal 
in ite construction. ‘Te achieve this end, bee socks to cun- 
sume his powder charge is such 4 tanner aa to utilise the 
whole of ite effective force, amd, at the aama time, to avoid 
throwing any sudden and excessive farce upom the gun. 
Such a design affecta, first, the coustruction of the yen, and. 
recomdly, as a mation of comres, the form of the projectile 
Of the many arrangements which have beem designed by 
Mr. ikeesemer, and which hare encoeeded coe another as he 
werired more nearly to practical results, we hare selected 
one of the earller turns, reserring the publication of other 
andl more advanced mecdidrcations till a later period ; and here 
we may resnark, that Me, Beewcor ie at the present time 
having constracted a mouster piece of ordnance which «hall 
embody his iatest designa, and the trials of which will 
sehject his theories to the extended test of actual experience, 
In the largest description of rifled orduance wow in use, the 
sedidon explosion of the beary powder charge required tw 
project the elongmind shot is sa great, that a thickness of 
metal at the breech about equal to that of the bora, is re- 
qaired to resist the tendeery to rupture the shock occasions 
Thin necessity places comparatively contined limita upon the 
lee of heavy yuna, aud the weight of projectiles emploved. 
Again, the sadien energy called forih by the powder ox ple 
sion whieh exerts ao destructive an tatleedce om the breech 
of the run, decreases as the shot, acquiring velocity, mores 
along the bore of the gun, antil, as it reaches the mazale, 
the final pressure upeo it is far lees than that which arigin- 
ally started it Into motion. To equaliee ehie force then, andl 
exert wpon the projectile a constant preasure alomg the gue, 
is the first object the inventer socks to ettain, and he 
anticipaces teckoting the weight ef shot," not by pounds 
but by tons, which with porhaje a somowhat low velocity 
toald, if fited agninat arnvour-plnted ships and forts, fail 
apon them and crush theo, 

But ta so greatly increaring the weight of the shot, the 
inventor naturally increases the Joagth of hie gun, consider- 
ing & barrel of, 40 ft. in length, to be necessary for bis 
purpose. In this barrel there would be generated a series 
of continued or repeated explosions, which would exert a 
comparatively low and equal pressure during the whole 
Hive that the projectile travertes it. 

Thus, in the present system a given charge of gun~ 
poveder may exert at the moment of explosion « force uf 
60,2001. per square inch on the chase of the jun, amd 
by the time the projectile has traversed a distance af 
10ft, the pressure may be reduced to @ mean of 
15,000 1b, per square inch throughout the eatire length. 
Mr. Bessemer proposes to substioute for this vielent amd 
ghequal ection » contineous force ef ealy sume 3000 1b, to 
the tech, malatalned upom the shot threaghout the entire 
Feogth of its extended travel along the bore of the gua, 
boping to obtala aa equivalent duty with a vasely redaced 
train. 

‘The engravings on the next page will explain the mode 
in which Mr, Bessemer has embtadiet his ideas Foy. 1 ia 
av elevation, Pig. 2 & a longitudinal section of part of the 
gun, and Fig. 3 a cross tection. The inmer tube of the gun 
may consist of several thick plates of iron, each bent into 
a tube, and welded, the inner aud outer surfaces belug 
bored and tarned so as to receive a serica of atvel hoops 
placed on hot, and exerting am initial force on the gun. 
At the ends of the inner tubes are flanged hoops for the 
perpese of consecting the several lengths together by bolea 

‘The breech of the gum may be secured by a movable 
breech plug screwed into tbe end of the tube, and made gus 
tight by an expanding metal elastic esp, formisg « knife 
edge on the plug, and foreed against a ring of copper oF 
other soft metal Jet inte a groove fermud around the breech 
for that purgese. This breech pisce is shown at ¢, baving 
a knife edge, The removal of the breech picce is effected 
by the rod, 7, fastened into the rear of the breech, and 
supported in a bearing suspended from a crane; a balance 
weight ia @ited epon the end of the rod, having handles 
for the punpese of tering reand the breech péree, 

In order that a continwons supply of gas under pressure 
may be generated and made to actoe be projectile as it 
alvanem, 2 carteldge or powder chamber is provided, 
which fits loosely inside the gun; it consists of a eylin- 
diseal maes of steel, in which a large namber of small 
holes or chambers have been drilled parallel to the axis of 
the gun. From 20 to 100 of these chambers are made 
according tothe size of the omtnance, and varying from 
2to Sis, diameter, The explosive matertal ia placed in 
these cells, Dy preference, Mr. Bessemer recummends the 
ut in och chamber of a nember of separate charges of 
powder, separated from cach other by diaphragms having a 
fuze for eenmunicating the ignitle, or ele parted by a 











‘thin layer of meal powder. The quantities of powder in 
| these charges incrosst at every snceeeding discharge of the 


ateies, and the intervals of time between the discharges 
diminish, 40 a9 to keep time with the focreasing weoriny at 
the prijectile, and thus keep op the pressure ia its rear 
nearly unifernt throughout ite entire morement from the 
Greech to the muzzlo of the gun. 

In Fig, 2 the caritidge abowe descrited is shows in ia 
proper poshive within the gun, as well as im end elevation, 
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Fig. 4. Jn beth these fypares the cells will be seea which 
comtain the powder charge as well ae the diaphragms 
dividing the powder itvelf. Fach of these diaphragms Ls 
plerced with » omnil hole, so that the charges are fired in 
rapid sucossadom. The powder is ignited by percussion cape 
couteined ik a separate cell, o, fastened into the central 
part of the enrtridge, and behind the cap is a small steed 
rod fitted #0 that it cam be easily moved. In a ling with 
this rod is a similar one, /, passing thro g, to that om re« 
celvlug & blow at ite outer end it comes im contact with the 
former, and strikes the cap. The cells of the vartaidge ore 
preserved from injery, and the charges are kept dry by a 
soft metal capanle covering the aid of the chamber. As 
ahows, the cartridge cua be easily removed after 1 hae 
been dired. 

ft will be anderetocd that the powder in the various celle 
of the cartridge is ignited at the mouth of each coll, but 
they meay Ge eo arranged that the cella may be fired anc- 
ceasively as the shot udvanecs along the gun, and various 
Iteana may be adopted for Bring the charges, such as a 
central fuze oommaukating with each cell, or a exitable 
devtrical apparatus actuated by the projectile itself. 

In Fig. 2 is shown a nearly spherical shot, of a radeced 
diameter ie coe direction, where a portion las been cut 
avay, so as te form a fat bad around it, Thea, for a gen 
of 2 ft, bow, the shot may be 20 in. cot down to 24 in, as 
shown. The advantage of gack a perojectila over a apherical 
shes, i4 that (heew would be lees windage, aud that no rota- 
tion cwald be set up in the passage of che projectile dhrough 
the gun, thas insuring a greater accuracy of fre, 

fu Pigs 6,7, 4, are shown the elongated projectile pro- 
posted to be used by Mr, Bessemer, in which a part of the 
powder charge is inserted Sn the rear of the whet, of in at 
auxiliaty chamber, to obtain rotation. In this arrange- 
ment a separate charge is placed jn thashet, as shown, and 
the Intter ia provided with openings at the rear, placed tan- 
genthal to the ciroumference; the ignition of this eepple- 
thentary charge at once gives additioaal impetus and rota- 
thon to the shot as it passes along the gun, ‘The powder is 
placed in the reoes af the rear of the ehot, firmly com- 
pressed ia lt, and afterwards parthally bored out, a4 shown, 
to ineare ench rapidity of fire that the whole may be con- 
sumed before the projectile quits the gun, The dvgzes of 
rotation wonld of course depen on the amount of powder 
comumed, and the size and direction of the openings 
through which the bigh preesure gases ercaped. As shown 
io the drawing, the central opening through which the pre~ 
jectile is leaded is closed with a plug bored oat in the 
middle, amd fitted with » faze, by which the chasgn is. 
igoited from the first Mask that procemls from the cartridge 
of the gun, 

We may now describe, in a few words the means de~ 
aligned for maintaining s enceealon of rapld discharges frem 
the cartritye hy help of the projectile in ite passage along 
the gun. At shert intervals, slong the chase of the gen, 
amall hedes are drilled ia paira, re, inte which insulated wires 
are fitted. Both on the inside and owtside of the gun, son 
conducting screw caya are placed to preserve the insulation, 
The ends of the rods or wires stand sufficiently in relief on 
the inside of the gum to be tegchod by the projectile as 
lt advances, and metallic contact between a pair is ctfected, 
and the igeition of a powder charge in a cell of the 
cartridge is effected by means of an Abel's fuze and a bat- 
tery, Im this way the whole of the calle may be discharged 
seccewively, and a comparatively aniform pressure main« 
tained, whilet the shot traverses the 50 or 61) ft, of gan 
barrel, the maximam pressure being regulated, of course, 
by (he amount of powder in exch evll. This arrangement 
is shown in Fig. 5, where it will be seen that the cartridge 
forms the actual breech of the gun. 

We refrain for the present from making any comments 
spon Mr, Beasemer’s novel and wery striking designs 
They possess a vast amount of characteristic imgenulty, 
am] will, if attended with sarcom, effect a grvater refarn 
in the constroction of heary guns and armour than has 
yet been dreamed of. We sball hava, however, lo refer to 
the aabject ageia and again, as Dir. Bessemer has effected 
many important modifications In his plane, and i engaged 
lo perfecting the modes ef mounting amd operating bis 
monster ordnance, Desidea, aa we sald, he ts now cecepied 
io manufacturing a full-sized gun fur vabjecting his theories 
to the leet of actual practice, 








Twe ex-Corey Consraveron or ram Narr.--The state- 
ment which has appeared in some of our contemperarica, to 
the effect that Sir Spencee Robineou and Mr. Reed are to be 
joint managing directors of a shipbuilding company at Hall, 
is not altogether eorret. The truth la that a cumpany ie 
being formed to purchase and work the tstablistnent of 
Mossra. Earle, at that place, with dir, Reed as chairman aod 
managing director, and far John Brown, of Sheffield, aa 
deputy cheiresan; while Admsiral Sr Spencers Rebinmnm bos 
commented to fersn one of the board of ordinary direclora, 
thes paying so amall compliment to Mx. Heed, his former 
subsrdinate otfiver at the Admiralty, Mr, Reed has recovered 
from his late accident in Germany, and is at present in Moa 
mouthshire, with the Right Honourable W. Slassey, Into 
chairmen of the Hous Commons meamiltve, and with 
Mr, Graves, the mayor of Manchrster, organising the work- 
ing — of the la estates, mines, and iron-meking 
establishinents of Nantyglo, Blaina and Beaufort, which have 
Intely been brought tngether usder tho propriotorsbip of n 
litsited cxapany, af which the three gentieroen jast carmed 
ase Cirectors.~Staudard. 


(Serr. 15, 1871, 
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INDICATOR DIAGRAMS FROM COMPOUND MARINE ENGINES. 
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amining at the works of Messrs. 
Hartlepool. Of these engines, which are constracted from 
the designs of Mr, Charles Smith, the manager of Messrs, 
‘s works, we are enabled, this week, to publish 
a two-page a ee will explain thelr principal 
features, whilet we give on the present page other 
views which show the manner in which the engines and 

boilers are arranged in the vessel. 
The principal diminetion between the engines ilustrated 


engines, which the members bad the opportunity of ex~ 
ewdi sare 5 eal 
‘and thove of the usual inverted type, ls that 

\* inver! s 

| veh 


way conprestiing the Soengel We righthe wt the angen 
eonnnen - way compromising the or rigidity of the engine, 
fe ° in 8 2 ° ° 2 zg oln Rederring to the engravings, it will be seen that the crank 
. < “i 6 had ° x 4 ik shaft is supported om four short stiff brackets, cast on the 

ZERO TAKEN 14.75 tas. BELOW ATMOSPS LINE condenser, ond suited te front t by the forked ool 
ween the lege of w and connecting rods 

be bad S 3 FI 2 bt 2 BH bi swing, thes enabling the strain between the 

4] 2 a 3 2 be 2 3 the crank sbaft to be resisted in the most direct possible 





manner, while at the same time the crank bearings and 
boilers are rendered very accessible, 


the water passing first t the lower and returning 
through the upper section to the main discharge pipe at the 
top and after end of the comdenser, The condenser tubes 
are packed o@ the plan introduced at Messrs, Richardson's 
by Mr. George W. Jaffrey, and illustrated and described 
by as on page 244 of our tenth volume, 

The ends of the condenser are planed flash, and the doors 
entirely embrace the tube plates, and form the necessary 
Water passages, The after door covers the discharge side 
of the circulating pump, which is on the end of con 
denser, and thus conducts the water direct into the condenser 
tubes. The quantity of water sent through the condenser 
by the cireulating pamp is regulated by a valve on a 
pass, which enables any desired proportion of the en 
Gischarge of the pamp to be reterned from the delivery to 
the sactica aide. mode of regulating the carrent of 
condensing water has the —_ advantage of enabling the 
circulating pamp to be at all times worked full, thus obvi- 
ating the knocking which takes place when the suction of 
such a pump is throttled, and the pump barrel consequently 
only partly filled at each stroke, A large space sar- 
rounding the barrel of the alr pump—which is cast in 
eee with the condenser and circulating pamp—forms a 
capacleus air vessel for the latter pamp, which is double 
acting ; amd the part of the condenser ralsed at the after 
end, to support the pump levers, is further utilised as an 
aie vessel for the air pump. 

To provide for the air-pump discharge in the event of 
leaky tubes, &c., 0 circular cupped valve seat is fitted in 
a disphrages separating the hot well from the circulating 
discharge passage; on this cupped valve seat a stout indis- 
robber valve is secured by # central guard in the ordinary 
toanmer, this valve, whilst thorouchly preveoting any leak- 
age of aalt water inte the hot well, opens on the slightest 
internal pressure, and permits any excess of water fro the 
air pamp to be discharged through the circulating pump 

i pipe, A -in. air pips to it the discharge of 
air in ordinary working ts Gtted to the hot well and carried 
GALE lo|Las. TOO above the load-water line, 

id ‘Two feed pumps sre attached to the bot well, and worked 

7 3 the same crosshead as the air and circulating pumps. 
' ix The feed pampa are fitted with suction cocks, and noe- 
return valres on the suction and discharge pipes respec- 

tively, which enables the valves of either of the pamge t 
beexamined whilst the other pump is working—an eacelleay 
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arrangement. ‘The bilge pa which are worked by a 
short crank om tho aaneel oat of the crank shaft, are 
slesilarly fitted, rapid examination of their valves being 
farther provided for by the adoption of a single-binged 
crossbar and screw to secure the door, as shown im the 
engravings 

The slide valves, as will be seen, are between the cytin- 


every beige Ang afforded for 


high-pressure valve casing Is separated from the low-pressure 
casing by means of » bolted-in diaphragm, which can be 
readily recnoved if required, giving ample room for a 
workman between the valve faces of the two cylinders 
The cylinders are jacketed round the barrels, and also on 
éovers and bottoms, provision being made at the top for 
blowing out the air, and at the bottom for discharging the 
Water which is carried to the hot well, and thence back to 
the boiler. ‘The intermediate receiver surrounds the high- 
pressare cylinder, amd the steam contained in it is thus ex- 
posed to the radiation of heat from the jacket of that 
cylinder. The draining of the jacketa is regulated by the 
a pear cocks shown on the bottom after-end of 
the large cylinder. We believe that marine engine buillers 
would find it an advantage to adopt the method of draining 
steam Jackets which we suggested some months ago for wee 
on locomotives. This plan consisted in the employment of 
a small pamp drawing the water from the jackets and de. 
li it direct into the boiler. The pump woeld be so 
altuated that the water would drain directly into it, amd it 
should be of such size as to be able to remove the maximum 


b 
to work it would be insigniScant, and it would possess the 
advantages of delivering the water into the boiler at nearly 
the full temperature of the steam, while the jackets would 
be kept clear of water without attestion on the part of the 
engineer. The delivery pipe from this pump to the boiler 
showld be lagged to prevent low of Beat. 

‘The senall chest seen in front between the cylinders con- 
tain a handstarting valve for the large cylinder, aod in 
this chest, combined with the starting valves, are two 
hinged clack-valves, which permit the cushioned alr in the 

. low-preagure cylinder st starting to escape into the low- 
pressure ralve casing. These valves aleo perform a 
double function, —_— as ordinary water-escape valves 
for a cylinder, 

The boiler fitted with these engines, is of the double 
ended type shown by our engravings on the preceding pay, 
and described in Exorvxenmo of the 4th of August Inst, 
alge We may- repeat here, however, that these 

are butt jointed and double rivetted, both inside and 

outside covering stripe belng used at the longitediaal seama 
The boilers are fired from both enda, there being a central 
whieh the tubes return to the ends of the 


air at the 
of ri 


accompanying diagrams 

coefficients will form the best criterion. It may be men- 
tioned, however, that the consumption of fuel ranges froen 
1 Ib. to 2 Ub. of coal per indicated horse power per hour. 
Of the diagrams we engrave, the fret four have been 
taken from a pair of engines with cylinders 28 im. and 
OSs, im diameter respectively, and 83 is. stroke, while 
Figs. 4 and 6 show diagrams from a pair of engines with 
cylinders 29in. and Gin. in diameter, and a stroke of 
33 in. Diagrams 1 and 2 were taken while working ¢x- 
pansively with the link motion, while al] the others arc 
fall power dixgrams. Diagrama Figs. 1, 5, and 6 aro from 
the small, and diagrams Figs 2, 4, and 6 are from the 
large —_ In comparing these diagrama the system 
of icheata intredaced some time ago by Messrs. Elder 
bas been adopted; the finel pressure which woold have 
existed in the large cylinder if the expansion had been 
continued to the end of the stroke, being ascertained by 
continuing the expansion cerre and the mean effective 
pressure of steam throughout the stroke (coesidered «4 all 
octing om the large piston) being divided by the mean final 
pressure thus found to gvt the coefficient, For instance, 
referring to diagrams Figs, 1 and 2, it will be seen that 
the inean effective re in the small cylinder is 26,86 Ib, 
per equare inch at the top and 26.81b. at the bottom, 


the mean effective preesure being thysZe OF 2h 


26.925 1b., which is equal to # mean ‘effective pressure of 
7.33 0b, per square inch on the large piston, In the large 
eyliader the mean effective — is at the top 8.85 tb., 
and at the bottom 84251b, the mean being thus 


Seb + Sarl meest Wb, which added to the 7.98 1b, from 
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the high-pressure cylinder gives 8.887 4 7.89=16,167 Ib, 
total mean effective presewre which is to be divided , final 
pressure in large cylinder to get the coefficient. In the 
case we are considering the final pressures in the low-pres- 
sure cylinder obtained by extending the expansion lines #4 
we have explained, are Sib. at the top aad 4.76 tb. at the 
bottom end, these values being measured from a zerv line 
taken at 14.75 )b., per square inch below the atmospheric 


line. The mean Gnal pressure ia thes tA 1.875, and 


the coedickent of efficieary i Ole 802, or, 
Oe 
more useally written (s multiplication of 100 being eap- 
posed, in order to get rid of the decimal polst) 832. We 
have explained in detail the above mode of calculating oo- 
efficients of efficiency becaure it is far from being eo widely 
known as it deserves to be. It gives an excellent measare 
of the amount of work derived from the use of a given 
quantity of steam, and we should like to see it universally 
used as a means of comparison by the builders of engines of 
all classes. We give below in a tabular form the various 


as St is 





particulars referring to the indicator diagrama we engrave = 
Ly 
Dia; | Diagrams Diagrams 
Figs. 1 and Figs. 3 and 
2, working, 4, full 
expan- power, power. 
sively. | 
in. in 
Ss, 53 
33 oy 38 
95,86 Ib | 38.6 Ib. 
26.80, | 4 
26,025, | 34.0 
7.33, | 949, 
885 , | 1086 , 
$.826,, | 10.76 ,, 
8.887,, | 10.80 ,, 
16,167,, | 20.29 , 
4.875,, | 6.875, 
2 318 
67 ih. © ib. 
Bin. 274 is. 
per 6 72 
i lind .| 178.2 ELP, | 249.7 ELP. 
Horse power devel } 
oa tial tah 
powers. ove os SG, 5858 j 04 a 





The performances shown by the diagrams are all partj- 
eularty good, and the coeficlents exceedingly high, that 
from the full power diagrams, Figs. 6 and 6, beiag expe. 
cially noticeable, 

‘The type of marine engines we have described is that now 
exclusively made at the Hartlepool Iron Works, amd we 
should mention that auch engines are now being turned out 
by Messrs. Richerdson at the rate of a pair per fortnight. 
The nominal horse power principally in demand ranges from 
90 to 150, and the working preseare on tho boilers from 5 
to 80 Ib. per square inch. Orders are already booked for 
these engines that will maintain the present rate of supply 
vp to the middle of next year, Amongst vessels already 
fitted with these engines, we may mention the ss, Jaa, 120 


horse power ; the Buckingham, the Thomas Parker, amd the < 


Chester, enc 110 horse power; the Seaton, the Vendsyssel, 
the Stanley, the Farntey Hall, and the Oceano, each 100 
horse power; and the McLeod, 90 bores power. 

All parts of those engines are made to gauges and tem- 
plates, so that any detail fits any engine of the sane power, 
a system that secures the greatest possible speed and acce- 
racy in comstrwction, and which the preset great demand for 
marine engines of about the same power enables to be advan- 
tngeously carried out. Of the general design of the engines 
we Ulfustrate we cannot apeak too highly; it is exceedingly 
simple, and ja altogether of eech # character that while 
every attention has been paid to thorough eficiency, special 
manefacturing facilities have been provided for. In these 
days of keen competition, the latter is an important matter 
alike to the builder and the steam engine user, ond it ie 
ealy by paying special attention to it that really high class 
engines can be furnished at a moderate cost, 
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THE OVERLAND ROUTE TO INDIA, 
To rue Eprrox ov Exotxrratno. 
Stu,—VYour able leading article of the 18th August, 1871, 
T have read with vory = interest and pleasure, ice 
larly oo, a0 I profess to be one of the pioneers for really 
great work, and I consider it must be orentually throughout 
an overland route of comtinuous railway, running direct from 
London to Bombay (without a break) for about 5500 miles, 


= ee miles 
ur average, or 720 m urs, thas accom 
Pilshing the journey through fom London to Bombay in 
than cight days, without a change of carriage ! 
Lhave thoroughly and earcfally ted an estimated 
the time that aired to constract this overland 
railway ao a0 to be in ete working 2 


from my long practical experience, that ten years’ work, with 
perseverance, wold secure and accomplish this undertaking, 
which would be of lnmense importance to the British nation 


in bringing our Indian possessions within access from England 
te Doshoy in eight days for mill * pocinct a 
general purporos and advan! could then be 


Australia (eid Sings: would he acees- 
i pote or mileages 
sing Tae joureay thom Bagapere te Hotter 
route coer the journe ings to Na 
Australia—eay Ease aioe ‘fom England to Siogapore R 4 
railway direct through, and # voyage of 2050 miles by swil 
steamers from Singsxporo to Perth (or owe of the morth~ 
of Australia), making a total of about 
England ( India) to 


sible 


weetern 


1900 miles, bh ke rom 
Aleppo to Bussorah the Euphrates V. aes Bd poayeaten, 
for several years past, by W. woul 


the railwa' 
route will be found to be that of a coast line of railway ex- 
tending from Busswora’ to for about 1200 miles, 
running or nearly so, with the sca shore, erosing 
several rivers, which rivers’ mowths will eventually form 


soven of eight days, by exprees trai 
a . Lam, yours reepeetfally, 
17, Bristol-terrace, Barmondsey-park, 8 Lea = 
1 Beptomber 12, 1871. : 





Tar Resstaw awp Toratsa Navies —Tho following isa 
tabulated comparison of the Basslan and Turkish maries 


oo - oe 


oo ” 


Sailing vessels 

Gues ... ae ave os ous 

Seamen and mmarises, including 
officers we ae one 


64,021 .,. 34,000 


ood 


Beernoor Svoam—A meeting was held at Sleaford on 
en oo Cc. bier Soaan of the Gaseh eetanns 
wa Prosi eoako arrangecormts for com- 
are! ter anata of beetroot ii 


aeros guaranteed to them annually for five years, An effort’ 
is also being made to establish # similar manufactory ot 
Long Sutton. The suceess which has attended co opens 
toes of Mr. Dunean, at Lavenham, Suffolk, has stim 

this Lincolnshire rvrement. 





Mizitanr Peoonpes tm Rvssta.—Two military facts of 
considerable weighs ag the Berlin corres t of the 
Tiwas) aro repo! Russia, Tho St. Petersburg War 
VGee luforme us, in an official order, that the num! of 
breocbloaders required for the entire army on a war footing 
has been completed at last, and that thore is also am axaple 


ly of cartridges on hand. The rifle adopted isan im- 
Saeed “peodle- ja called, after the manufacturer, the 


Rrinck . other event is the impending onenns 
of tho Brest-Minsk-Smolensk Hailway,.which ¢stablishos 
direct comm ion by steam between Moscow and War- 


interior, t by way of St. Petersburg—« circumstance 
which mi the defence of a 
singlo line. Tho new railway, theredore, which will be 
opened on the Ist of October, supplies an urgent want, and 
t all the more ¢Moctively from its situation in the central 


provinces 


menta have agreed to comneet their Asintic tology A 
wire will be laid down between Tiflis and the military post 
of St. Nicholas, ot the Turkish frontior. 
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“ INEERING.” do not the cape of manufacturers, such na Mr. } obnoxious; he has been foiled in developing many 
me pda alah Deansgate. a. Macfie, who could then benefit unchecked, by the | important ideas, because “+ vexatioua” patents have 
Guascow: William Love. results of inventive skill and patient investigation, | stood in his ny! ; he would annul the patent lawa, 
Faances Lemoine, 19, Quai Malaguais, Paris. «uppoaing that the former were not chilled, and| but he would have inventors benefitted by State 


Ustrap States; Van Nostrand, 23, Murray-at., New York-| ¢ho latter annihilated by the course he proposes,| generosity, Or, if patent laws are to exist, they 
Ral Forney, 72, Lay ig sorter yg ow York. Seriously, does Mr, Muctie believe in the exiatence | should be so far modified as to exact so strict an in- 
ALN. Kellog the, and’ 112, Bi Madison-ntrect, Chieags. | of such “well ordered minds” as he described ?—| vestigation that very few petitions would be 

Ressta: at all Bost-Ossces in the Empirv, possibly, Mr. Ruskin haa faith in the ——— of| granted. Sir William Armatrong was, however, 

Letraie; Alphons Dire. p a rustic Arcadia, Batthen Mr. Ruskin is essentially | upon the whole, the fairest opponent to rights of 

Buti: Mewes A. Asher and Co, 11, Unter den Linden. | poot, and Mr, Macfie is n sugar refiner. Again, | inventors that was examined by the committee. 

Cascurza: G.C. Hay and Co. he eaya: “I speak for myself, and I know that| It is difficult to understand how two opinions can 

- what one man feels, almost every other man he|¢xist upon the question of individual rights in 
dee er a eae eet Te natee tot adeeriee, | Tocts with feels: a ribbon or & recoguition|invention, It ix true that some interests may 
menia ie shee shillings for the firet tear liaee of under, ated elghs aa ag a ing I = — the public, 1| point —— the es = —-* — 
peace for - 7 beerit wi rather have than thonear in money; al were there no security for inventors, wholesale 
angen eens bs 1k On OL pet Pr Reselas abner ne amen af working man having a certificate or a aie ater appropriation could be effected with impunity, 
charge (x tx. G4, extra, the wabecripsions being payabie tp adrance.| his chimney-picce, in sight of his ky ees family, | to the Emcee ge of — an — 

ceased "Ul -o ‘roae| WOU be a prouder, a better, anda happier man/eager advocates for doing away wi ree fire 

Prasch. Post’ Ome Orders to be tmnde paetio ot Hingrearest, than if he ces the mere recipient of ony that | rights of inventors freely admit the exclusive pro- 


ir 
Garden, WC. vet Se Bal * ; 4 ag : : 
CoM iar Pubteciton and Astrortisements, No, 97, Bedfora.| bad been levied on his fellows.” And this proud rictorship in creation of art and literature, As 











Strand, W.C. consciouspess, this happy feeling would be inten- | M. Schneider pute it, the artistic or literary pro- 
ee ——<———— sifted by the Tefleetion that such men as Mr, Mactic duction ia ‘the soul, the spirit, the persona of 
ENGINEERING Ie rogleterod for transmbeston xbroad. were developing his invention, giving it a high |the man” himself. But where lies the difference ? 





-- es == | commercial value, and reaping — — from | The specialty of oe bgt he _ es this 
“ry, gq” va ‘ i what did not belong to them, But in the magni- | man an artist or that a poet, belong only toadifferent 
aA St mots mane or oka teank fleence of his ideas, Mr. Macfie does not propose | field of genius out of which mechanical invention 
that inventors shoukd be unrewarded—not at all. |springs, ‘Theincentives to cultivate cach are the same 
Pee hs Se ‘There should be a Lge grant to Cregee om ~ Fr ney ck me — - — fow a: — 
~ — SeMaeeesial duea\- are pes =a ' ventive ius, and inventive genius should be |the least inesalike am @ least worldly, who 
chal Lek dimctay eter ge age | clasaified into various orders of ‘merit, the first of |would be so fooliah as to look forward as the 
In caswer to numerous medocribe hy Unitad: Se rw which should receive, =, 10,000/. as fall payment, | result of their life's work to a certificate on parch- 
Bert begs to state that subser VEER = fey fac, | 804 the last but one, a bronze medal or its equiva- | ment and a medal of bronze. The desire to acquire 
can be supplied with “ ENGI = Go” from 32, lent in money, say, 1s, 6d,, while in such very ex-|money, which is power. is a characteristic so uni- 
office, post free, for the aum of Ll. 14s. 84. (85-32,| contional cases ax that of Mr, Bessemer, 100,000/, |versal, that the exception proves the rule, and 
guid) per annum, payatle in advance, might be paid, considering that that gentleman had | were the means to attain this end taken away, 
SEE | already disbursed some 20,004V. in developing his |invention would languish, and the uowearyin 

















CONTENTS. discoveries, Who, on reading this and similar e — —_— to develop it ee 

"Waterstens” of ttatant “bey |! cea te | Donsense that occupies in the minutes of | disappear, ere heen no protection, woul 
Piemeressy wd 3 “Tirtine st ferenore oo: : tr evidence, can accord to Mr. Macfie even the reapoct | Mr. Doorseer have devoted years of his life, and 
Tousdailows 1. 1° || herew aed Rivet Menatactoe |. 1%) that is due to earnest motives ? 60 many thousand pounds to the perfecting a dis- 
Festtvonces of care enprears "= 173 || Tae’ tm| M. Schneider, the managing partner in the great|covery which baa been one of the greatest and 
Fanaa Spey the Giese l tt; Works of Creuzot, offered at least rational opinions | moat useful ever made? He says, certainly not, for 


to ihe committee, although his evidence was singu- | he could have found more profitable employment for 
larly damaged by the a witnesses, . his abilities. And even supposing that he had done so, 
Bessemer and Mr, Nasmyth. He the |and that he had given an unappreciative public the 
SSS | granting of patents, not entirely, iedend, but stil] | benefit without gaining any return, who would 
IGI N EERI NG with #0 strong an opposition, that the measures |have profited? ‘The manufacturers and not the 
EN = he aketehed hen! gn testing the regen of — “i oe Or poe hong Mr. — could 
invention w tantamount to prohibition, | (the object #0 dear to him gf accomplished), use 
FRIDAY, SEPTEMBER 15, 1871. M. Schneider's ideas of invention are as im, Ceehout cost to himself any invention that ld 
——_—_—_———— pig be Aged poe of = — =o the special ch of Deroy arg = 
an . Nagmyth, are hi Ons oO nt right. | which be is engaged, it is not probable that the 
THE RIGHTS OF INVENTORS. | Tyaring forty years of practical expertence, he [price of sugar would be reduced, only that Mr. 
We have before us the evidence received by the | alleges that he has known only ‘a very limited je would Lecome richer, while the inventor 
—_ Lr poe appointed to a into the — of cases in — an industrial rohan would — no benefit brmepe because he would 
much vexed subject of patent rights, to report jongs to any one  yagecany? We pgeommerces cease to have an ownership in hi uction. 
to the Government their opinions in order that} of jus, a is at the same time a great services| That the patent law requires modification no one 
assistance may be rendered in framing a modified red to the public, and which would not have }can deny, and the alteration most urgently re- 
legislation to protect alike the privileges of inventors| been the next day rendered by some one else.” quired is one that would give greater facilities to 
and the public, In effect M, Schneider does not believe in inven- jinventors. It is true that there exist many fri- 
‘The committee has arrived at no conclusion save | tion, becanse almost ev is sure to be in-|volous and vexatious patenta, but it is impossible 
that a similar body should be appointed during the | vented sooner or later. We cannot here follow M. | that all these should ever be eradicated, even by 
ensuing session to continue the investigation, but Schneider's cumbrous definition of a real invention, | the most careful examination, 
the evidence received already is important and will) But we may cite an illustration that he gives of| Justin the same way there exist gross abuses of 
far towards helping the question to satiafactory | what is sof an invention, In 1840 he lacked at his |the Patent Office, on the part of inventive pirates 
Gas. works the means for making heary — who levy black-mail on honest inventors, But how 
Speaking broadly, the witnesses examined—and | proceeded to England to see if any ical | small a percentage do these form of the whole, how 
these included amongst their number those most appliances existed there to mect his want, Before | slight the evil they create compared with the vast 
entitled to offer an a be divided into | starting, however, hia chief engineer submitted to | benefit rendered by protection. There was never 
three classes, those who wish to abolish the rights him the designs for a steam hammer, Arrived in | yet any institution free from weakness, not able to 
of inventors, those who wish to set very narrow | England, he met Mr, Nasmyth, who was then | be abused, and the object of any modification of 
limits to the privileges of patentees, and those who rn out the same problem. M. Schneider | the patent laws should be to reduce these evila to the 
seek to extend the facilities for oting inventive | pointed out defecta to Nasmyth that exiated in the | utmost, whilst affording inventors all security, and 
akill, and of increasing the probable chances of re-| latter gentleman's plans, returned to France, built | especially  pestaetng them from the attempts now 
ward to inventors, a hammer after the design of his chief engineer, | being so diligently made to destroy the rights of 
Foremost amongst the first-named class stands, | but took no patent, because if “ he or his engineer | proprictorship by those who are seeking to eatablish 
of course, Mr, Macfie, who has long earned for him-| had not invented it, it would have been invented, | a Commane at the Patent Office. 
self an unenviable notoriety by his eweepidg senti-| six months afterwards, by two, four, or ten e-" | = = 
menta, and who, if possible, excelled hi in his| Mr, Nasmyth, however, patented the identical THE IRON FIELDS OF LA MEURTHE, 
ridiculona and unpractiecal sa ions before the | hammer, and what Mr. Nasmythsaysonthe matter) Tue attention of metallurgista, and indeed of all 
committee, We have much difficulty in deciding | is worth recording. He states that he never saw |those who are interested in the iron industries of 
what manner of man Mr. Macfle really ja, whether) M. Schneider in his life, and that M. Bourden, that | France, is tarned at the present time to the atudy 
he is merely ignorant of human nature, or a “smart” | gentleman's engineer, acknowledged that thepatterns | of the mineral districts og the Meurthe and the Mo. 
man of business; his opinions point to the former) of the Creuzot hammer were obtained from the|selic, ‘This rich ferruginous basin, the utilisation 
conclusion, their tendency to the latter. ‘Thus, for| drawings they saw at Patricroft during Mr. Nas-|of which has only assumed importance during the 
example, we find him state, in reference to the ac- ey absence. This damaging testimony is some- 25 years, excited the cupidity of victorious 
knowledgment of priority of invention, without} what beside the question, unless it be taken aa an rimany, and the new frontier has been traced 
any necesary substantial reward, © that it would| illustration of M. Schneider's — views on the} upon the geological map, ‘The greater part of the 
give persons who are entitled to it the honour of | subject generally, which may him te look upon | mines and iron works have been wrested from 
priority, and gratify the impulzes of well ordered) the results of invention as common property, in| France, as wo have already atated, when we pub- 
minds to communicate what they believe will be| which no one can hare an easy because some | lished some statiatica on the subject in ENomkenina 
beneficial to their fellows, while it would suit, in a] ono else would subsequently have followed in the | for the 25th of August, We propose, now, to can- 
way that patent monopolies do not, the cage of ama- same stepa. sider the conditions of the department of La 
teurs, to whom valuable thoughts often occur,"! Sir William Armstrong takes another view of | Meurtho, which have been for the most part left to 
Alao, it would suit in a way that patent monopolies | the question ; be considers patenta obstructive and | France by the treaty of peace, and which appear to 














demand just now an active development, and to 


promise a most prosperous future. Soe 

We may borrow many ralunble statistics from a 

ogical and practical work recently publizhed by 

. A. Braconmier, engineer of mines in the depart- 
ment, 

The iron ores actually extracted in La Meurthe 
belong exclusively to the oolitic ferruginous forma- 
tion. ‘This formation conaista of numerous beds of 
clay of greater or leas thickness, and more or lena 
sandy or calcareous, commonly called sarne, and 
oolitic ore alternating. It reata upon the sand. 
stone, and liea covered with gray or blue marae, 
itself overlaid by the calcareous beda of the in- 
ferior oalite, 


blema, amongst others the ene: to value the 
auperticial extent that the mineral beda oceupy 
within the boundaries of a concession; to detor- 
mine the most suitable situation for the opening of 
ashaft or of galleries ; to ascertain the existeuce of 
fanlta; to determine the general slope of the beda. 

‘The ferrnginous formation of this district shows 
a alight general fall towards the west, It extends 
in the western district beneath a vast continuous 

latenu, is twice cut by the Moselle, which hag 
Formed a number of secondary valleys. 

Towards the east on the right bank of La 
Meurthe, then ander the right bank of the Moselle, 
the same formation is found beneath » certain 
number of isolated plateaux of small dimensions, 
‘These are without doubt the débris of the rast plain 
which at an easly period formed towards the ¢aat 
the extension of the western plateau, and which hag 
been broken ap and disjointed by the powerful 
actlon of erosion, 

‘The discovery of the iron orca in the 
of La Meurthe appeara to date from 1935, ‘This 
discovery waa not due to chance, Indeed, the 
existence of furuace alag in considershic masses 
along the valley of the Haute-Mogelle, the presence 
of ore in heaps of rubbish along the cuttings of 
high roads, the distinctness of true outcroppings 
below certain eecarpmenta, the works for seeking 
and storing water, even the denominations of several 
villages would infallibly bave one day attracted the 
attention of the industrial world, 

The first worka were commenced in 1835 upon a 
well-marked gig 2 and the first blast farnace 
was built in 1837, During the few following years, 
digcoverica of the ore increased rapidly. Bat al- 
though the formation wae well known to exist ander 
the lower colite, almost throughout the length and 
breadth of the department 
necossary to aécertain by the help of shafte and 
galleries the exact disposition of the strata. ‘The 
observations made upon the outeroppings and the 
broken fr nta of ore could easily Tread to grave 
miscalenlation on the number, the thicknesa, and 
the quality of the beds of mineral ; an example of 
this kind presented iteelf in the department of the 
Moselle at the works of Novéaut-Basse, 

Tho great development that has taken place 
during the last twenty-five years in the Working of 
these mineral deposita had. the reanlt at first of 
ereating the railways from Paria to Metz and to 
Strasbourg, the canal from the Marne to the Rislue, 
and that of the collieries of the Sarre, and after. 
wards the successive developments introduced into 
the processes of manufacture of cast and Wrought 
iron, 

At firet the workings were conducted where there 
existed facilities of communication, without any 
regard to the conditions of the richness and thick- 
nese of the veins; in Inter times the reverse holds 
good, and ta day we see the laying out of eccno- 
mical waya of communication preceded and detor- 
mined by a precise investigation of the mast advan- 
tageous alas, 

The first Table Ih soy the statistica of the 
development of working for the year, up to the 
lst of January, 1970, 

The total minerals extractod up to the end of 
1869 amounted to 1,019,567 tons, If we add to 
the list the old mines of the Chavigny group, and 
some other mines and various worka not included 
in the Table becnuse they do not find a lace in 
tho concesions, we ahall find that thera been 
extracted in grom in the eat of La 
Meurthe, up to tho let Janusry, 1870, 2,097,080 


department 





of La Meurthe, it was| 
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tons of ore, aud that the work of 1969 is nearly 
one-fifth of the whole. ‘hese minerals supply not 
ut alao 


only the blast furnaces of the department, 





























z extracted 
3 F in tone. 

4 ~ 

acta] tons. 

1) Champigneulles " 3, 1848 ...| 062) Tey 
aChavigny .. .. |. |\Jume 18, 1866 || 999] 7356 
B\Marbeche ood 10, 1456... |1825 18,121 
4F. ‘ we] March 10, 868 leat! 16,077 
6 Bouxiorest-nax-Dames | August 18, 1859 ,..| 724) 15,000 
@ Le Voiletriche ... ...jSept. 26,1859 | 7 
T\Liverdan w. .., .../March 17,1860 || oa2| 3,86 
B\Hasotte .. April 28,1800 = ..| G&S] 16,676 
OPompey oo. ae Bebruary 2 1868...) FS 14 L8 

10'L’Avante-Garde May 23,1885 | 624) 03,876 

1) /Buthegeemont ~. | August 17, 1864...) ang} 4.509 

12 Bowdonville ‘ " ' 70) 77,197 

13 Mazérille * 606) 33,669 

14, Croisette-Liverdus Joly 21,1868 =| B28 24934 

16 Vandoeuvre January 9, 1867 ...| 897 

16! Howdemonto rs Sh 

17/Custines ou Ategrast 18, 1867 434 

WS Lazow... August 31, 1967 ...) 53,453 

1% Lay-St.-Christophe |. Der, 21, 1867 482) 370 

205t. Genevidwe |... March 14, 1868 440 

91 Le Fond de Menrans Febreary 10, 1860, as4 

22\ La Grands Goutte .,. ” wo) OBA 

28\Le Beis du Four  .., Jane 25, 1860 | 867) 6700 

24 Le Montat.., ++ August 6, 1660 824) 


Se 
a large number of others more or leas distant, The}: 


Table subjoined indicates the distribution of the 
tiinerals delivered in 1869 from the minca of the 
department of La Meurthe ; 


Names of distrizes | Nuciber of tons 


supplied. comsumed. 
Meurthe e 273,963 
Haate-Marne | 13,404 
Bes-Rhin oy eG 
Nord, 1 | 11,018 
Moselle ai on } ta vly 
Prowis and Beraria. : 61.273 
Meuse and Marne... tan 14,225 
Belgicm owe Bae 
———_._ 
Total ,., wal ae 











The selling price of the oolite ore, loaded on 
barges or wagons, varied in 1569 according to the 
quality, from 3,15 frances to 4.50 franca per ton, 
or an average of 3.89 frandk ‘The total quantity 


consumed in 1869 represented a value of 1,711,914 


france, 

The mineral is compose of emall graina, which 
are pug about the size of » pin's hend, and 
which are bound by ap argillaceous or calcareous 
cement, The grains are sometimes spherical, some- 
times irregular, and their colour varies from a 
brownieh yellow to black; they have eometimes 4 
reddizh and rarely a bluigh tinge, The microscope 
shows that they are composed of concentric layers, 

‘The colour of the ganguo ig generally red or red- 
dish yellow ; it is sometimes grey, greenish yellow, 
yellow, or blue. Sometimes it is spread in » uniform 
manner, sometimes it iain fattened patchea, and 
many regular and stratified bands, 

The ovlites are —, for the most part, of | 
peroxide of iron, combined with alumina, with ailica, | 
and with magnesia, They enclose abundant fossil 
repuins, the greater part being shells of marine 
molluscs; fragments of wood are also encountered, 
ns Well as the vertebrm and tbe bones and teeth of 
the great saurians, 

Pulverised and worked, the minerals leave behind 
them 8 rich residue. But this process of coucentra- 
tion, which was practically introduced, has been 
abnudoned on account of the loas that is mnaroidable, 
and the inconvenience that it presenta in delivering 
the ores in « pulverised condition. 

Without going into a detailed description of the 
analysis of the atrata in the different conceskionr, we 
may select, a an example, those of the concessions 
of Croisette aud Liverdun : 
fe ; 





in. 
8 various sartha, 
Cy os eae rt ani onto 
y ore, eoix ith by , Huminou: i 
less than 30 per cent. ” 
ww ote, with an exeess of Hime, comtaining from 80 
to 84 per cent, of iron. : 
2 marne, 


eh 6h wore B 


low cres, with numer. 
eninous, containing 80 
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» im 
0 11 marne. 

© 11 yellow and chovolate ore, numerous reine and patehes 
5 


ih marne, aluminons, contalning 80 per cent. 

1 7 Reddisk ore, aluminous, containing mare than 85 per 
cont 

We may now give one Table of analyses of the 


colitie ores which show the chemical nature of the 
hydro-oxidea - 
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Concession. 


Name of the 





We have said enough to show that France 

oavesees in the oolitic strata of La Meurthe au 
sores aupply of minerals of good quality, eaay 
to work, and to reduce, since it is sufficient ta com. 
bine in the furnace, the silicions with calesreons 
orea, ‘The blast furnaces established in the dis- 
trict are all on the high road to prosperity ; they 
obtain fuel and labour at a low price; et is 
cheap, both of railway and eal the market for 
the producta is The sudden separation of 
a large part of the mineral basin, and the works 
that it supplies, is giving a new impetus to the 
_— of enterpriee in the department of La 

eurthe, and already we hear reports of important 
business combinations for the development of the 
district at various points, the canstraction of new 
furnaces, and the orection of new rolling mills, 

This lnat work above all will be the most advan- 
tageous, since the annexation of Alsace and Lor- 
raine leaves little to France but the works in the 
dupartment of La Meurthe. 








SCREW AND RIVET MANUFACTURE. 

Biruteceam abounds in screw and rivet manu- 
facture, Qut of the numbers we may briefly 
describe the worka of Messra. Nettlefold and 
Chamberlain, where their patent process of manu« 
facture is carried on, des their screwing works 
in Broad-strect, ef have also other establishments 
in another part of the town, and wire-drawing 
works at Smethwick, where they manufacture wire 
for telegraph and other p: hesides what they 
employ at their screw works, The screws manu- 
factured by the firm are principally wood screws, but 
other threads are also cut, and they manufacture a 
ae uf — for Fong work snd for reaping 
machines, as well aa for other apeci NTPOReE, 
The riveta made here are chiefly those sdepeel for 
light work, such as are employed by tinmen and 
c ra, ind weighing from a few ounces to xbaat 
16 Ib. per thougand, Up to a certain paint the 
modo of manufacture of riveta and scrowa i« 
aimilar acoording to the process hore employed, 
The first part of the operation for both classes of 
work is to cut the into the proper lengtha, 
and to form the head, ‘This, in the case of emali 
work, is all done by one machine, and at one opera- 
tion, Where Lage pram thin wire ia employed, 
the coil is simply hang over a wire attached at one 
end of the machine, one end being placed between 
the jaws of a feeder, but where — we is 
employed it is necessary to pass it through a 
pret a before allowing it to enter the 
machine, The feeder consists of two jaws, which 
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close ag they move forward, gripping the wire, and 
carrying it into the machine, but separating as they 
move backwards, preparatory to making a second 
bite at the wire. 0 proper adjustment of this 
feeder ia ao matter of vo small importance, 
depending, firstly, upon the requi length 
of the screw or rivet; and, secondly, upon the size 
and thickness of head required. The character of, 
and consequently the amount of metal required for, 
the heads of screws, expecially those employed for 
ecclesiastical ornaments and other fancy work, varies 
#0 much that no eapecial rule can be laid down for 
guidance as to the additional length of wire that 
must be allowed for the purpose, and the proper 
setting of the feed motion of the machine is there- 
fore a matter which experience alone can properly 
regulate. ‘The machine having been coer ad- 
justed for feed inmotion, and suitable ingerted 
for the formation of the head of the rivet or screw, 
it is Pet in motion ; s crank action causes the feeder 
to draw in the wire, with a proper proportion of 
excess wire for the formation of the head projecting 
in front. ‘I'he jnwe of the feeder now hold the wire 
rigidly whilst an eccentric action projects the head 
die forward from the opposite direction, stamping, 
or rather squeezing the projecting wire ln a head of 
the required shape and at one operation, This 
done a entter working sideways from the machine 
severs off the now Hnished rivet, or serew stock, 
asthe case may be. Another revolution of the 
machine caunes a necond rivet to be thrown out; 
and this goes on incessantly so long aa the roll of 





















































could not be so evenly made of they now are by 
these es. After this, the stocks aro placed 
into a hopper attached to another machine, from 
which, by a self-acting motion, they are caused to 
slide down a alotted incline, at the bottom of which 
ia a revolving vertical barrel, with circular cuts at 
intervals down ita side; into these cuts the screw 
stocks fall one by one, with their heads projecting 
above the top of the barrel. They are then car- 
ried round beneath « small circular saw which cute 
the nick in the head for the screwdriver, after which 
the atock is thrown out of the machine and carried 
away to receive tho final ration of screwing, 
The screwing machines —which are worked ex- 
elusively by women and girla—require great ac- 
curacy in their adjustwent, but when once properly 
set, it is impossible that there can he any devintion 
in the thickness of the screws cut. The cutter con- 
sista of two parta, a die, against which the screw 
revolves, and a cutter which ia pressed by a lever 
against the opposite side of the screw; and these 
are first. so set that they cannot approach within 
the proper distanes of one another. The head of 
the screw is first fixed into a mandril head, where 
a driver point enters the nick, and it is farther 
firmly held in position by a set crew. Of course a 
good deal of knack is required in this branch of the 
manufacture to get the cutter always into the trough 
of the scrow, and so as not to cut the thread; but 
the greatest nicety—which is only acquired by great 
practice is required when the screws are Hes 
pointed, OF course on this class of work the 



















































——— of > te is a a. of preg 
or the purpose of employing it , and! thi 
eflected be sabmiteing tha’ vepaes to a strong 
re. The action of the apparatus is then 
aged on the constant circulation of the same mass 
of ether, alternately vaporised by aimple escape, 
and condensed by compression. A wooden vessel 
is employed protected egninst beating from the air 
oF means of atraw and felt packing in which can be 
placed a liquid able to realst a sufficiently low tem- 
perature without freezing, For this parposs o 
solution of chloride of calcium in water is generally 
used. In this wooden back is arranged a series of 
tubes surrounded Kd a cylindrica] envelope, A 
rotary pump draws the liquid from the back forcing 
it through the tebes into the vessel jn, thus 
insuring a constant circulation, and maintaining an 
equal temperature throughout the liquid into which 
are plunged the moulds containing fresh water. 
The ether contained in a vertical cylindrical vessel, 
escapes in vapour into the envelope containing the 
tabes, and apreading iteclf over the great surface 
presented by the combination of tubes, and absorbs 
the heat. A pump worked an engine collects 
the vapour at the other end of the cylindrical enve- 
lope, and forces it back again into the vertical 
teseel before mentioned, so that the ether level is 
maintained almost constant. All the pipes are 
closely covered with bad conducting materials ex- 
cept some parte which remain covered with ice 
produced by the deposit of humidity in the atmo- 


a. and which serve to assist the workmen 
wire lasta, the operation bein rectly satomatic | women are all paid by the piece ; and whilat some|charged with the management of the apparatus 
when once set in motion, requiring but litsle | will only earn about Ss, a week, others doing pro- | imascertaining constantly the performance of the 


attendance, so that one perion ia enabled to over- 
look several machines. Resides these horizontal 
machines, which will work with wire up to about 
$ in. in thickness, there is also at theae works a 
vertical, or ‘na it is there enlled, an ** upright” ma- 
chine, which will take wire of a much greater thick- 
ness. For this the wire requires to be first cut into 
proper lengths by a saitable machine of simple con- 
struction, ‘The machine consista of a bed-plate, 
on which is a receptacle for the lower die or 
holder. On cither gide of this there is an upright, 
between which works a stamper in a suitable 
guide piece, at the bottom of which is fitted 
tho upper die for forming the head of tho rivet, 
and motion is given to it by an eccentric re- 
volving on a t above, and which be driven direct 
by a strap from the overhead motion shaft. It is 
fed by hand. In both these machines the heads are 
made without heating the iron. The heads to which 
we have hitherto been referring, so far aa screws 
are concerned, are thore which are round, and flat 
at the top, to be afterwards cut acros for screw- 
drivers. Many screws, however, require to be made 
sypare-headed, for spanners, and these are generally 
forged by hand, but bowerer neatly they may be 
made, it will always be found that there is a certain 
degree of irregularity in their ahape, which renders 
it necessary to pans them afterwards through a 
shaping machine, Besides the t expense of this, 
it is found that the heating and cooling of the iron, 
during the forging of the head, reduces ita strangth, 
and that the heads of such bolts will sametimes give 
way when aubjected to a nevere strain, ‘The intel- 
ligent foreman of theee works ia just now perfecting 
a machine for pressing out square heads to balta, 
whilst the iron is in a cold state, by which, not only 
will the work be done much cheaper, but the neces- 
sity for subsequent ahaping, and the depreciation of 
the metal, above referred to, will be avoided, From 
specimens which were shown to us, there would 
appear to be very little doubt but that this great 
o Ject has now been successfully accomplished, As, 
however, the machine has not yet been patented, 
we are not at liberty at present to give any further 
details concerning it, ar to state more definitely how 
the desired end is effected, ‘The screw stocks 
having now been completed, the noxt process ia to 
smooth down the heads, sod to give them the proper 
size aud form. The machine for this consists of 
a revolving holier, into which the end of the 
stock is firmly fixed, 60 that the head will revolre 


elsely the game kind of work will earn as mach sa 
18s. or 20s. m week, The packing of screws in 
paper is all done by band, and with the test 
rapidity, the acrews being put down side by aide, 
alternate head and tail, by the two hands working 
together, each placing a screw with the head ont- 
warda, and rising row upon row until the required 
number—generally a gross—ia completed. They 
are then tied up and labelled, and are then ready 
for the market, It may be here remarked that the 
breaking off of part of the heads of wood screws, 
which not beg sige! occurs, ia owing generally not 
to any error in making the screws, as might nata- 
rall suppeded, but more often in consequence 
of the wire having received a.twist in the operation 
of drawing. ‘This causes a strain in the fibres of 
the metal, which too often cracks open daring the 
— of gathering in the metal in forming the 
bead. 


machine. The pump is enclosed in a double enve- 
lope, and a current of water constantly circulates 
in the annular space aroand the body a the pump 
to remove the heat generated by the compression 
of the ether vapour, Every precaution is taken to 
_— the escape of the gaa which would at once 

6 a Bource Of loea, and a cause of danger on account 
of its inflammability, All the joints are made in 
caoutchone, this substance resisting well the action 
of ether, The cocks have screw ends terminating 
in an acute cone, aud are seated on lead packing. 
‘The pump pleton is fitted with metallic packing 
Tingt, the valves are arranged in such a manner as 
to reduce toa minimum inconvenient spaces; the 
eps of the piston rod is composed of two rings 

etween which is maintained a constant stream of 
oi. <A reservoir of oil ia fixed against the side of 
the vertical boiler; it conveys a regular and fine 
stream into the packing; which, penetrating into 
the body of the pump, passes with the ether into 
the vessels, ‘Ihe greater part of it is afterwards 
separated by passing the mixture in the vessel 
through a strainer placed in the reservoir, But 
despite all these precantions the consumption of 
oil us very considerable, 

The pressure in the boiler is maintained at 
12.8 lb, per square inch, and the temperature of the 
solution of clioride of calelum is 14° above zero 
(Fabr,), The ice produced is white with an irregular 


ICE MANUFACTURE. 

Ox a recent visit to Auteuil we pasaed through an 
interesting establishment, directod by M. Tellier, 
the inventor of a machine for the manufacture of 
ice, and including various moctificationa of thix in- 
vention; the application of which is daily extending. 

The system of M. Tellier is based on the evapor- 
ation of pyroligneous ether. The distillation of 
wool gives among other products epicita of wood 
or ligneous aleohol C* H'O?, Itis acolourless 
liquid, which boils at 140° and gives out a pungent 

our. Ite chemical properties are very similar to 
thase of aleohol (C* H*0*); thus the latter aubmiteed 
to the action of sulphurte acid loses an equivalent 
of water, and transforms itaclf into ether (C*M*O) 
whilst the pyroligneons aloohal treated by the aul- 
pbaric acid isconverted into ether (C*H*O). This 
ether is much more volatile than ordinary ether, 
At atmospheric pressure it volatilises at 22° bolow 
zero. It is thus alwaya in « atate of vapour at 
ordinary temperature, and it is only possible to 
keep it in a liquid state under considernble pres- 
aure. M. Tellier always keops on hand a sufficient 
stock of the material held in cast-iron vessels, 
strong enough to resiat a pressure of ten atmo- 
apheres, Theac veasels are provided with a «mall 
cock carefully fitted and packed to avoid any chance 
of escape of the ether. When the tap is opened the 
ether passes into the atmosphere, vaporising in- 
atantly; and consequently absorbing a large quantity 


ef heat. It i to ive that such 1 
between two cutters ahaped to cut it to the proper —m i ayligeane ier, semtnee Ie 


toe t chi with gio or ether, constitutes by 
form, As s00n as the machino is so¢ in motion the | itself a powerful renervoir of cold, and it is very 


simple if it is not desired to recover the vaporised 
ether, to manufacture the ice instantly, and M., 
Tellier, indeed, has pr d this method af pro- 
curing sali quantities of ice, so precious in surgical 
operations, expecially in time of war. 

But in the economical manufacture of ice snd in 
the industrial production of low temperatures the 


ata tion, 

“Sor producing low temperatures for industrial 
purposes, it is sufficient to effect the circulation of 
the liquid in the back through the a aaning bt 
constantly through to re-cool it, Itia by this means 
during the most elevated heat of this}summer, we 
have visited, with M. Tellier, chambers where ha 
maintained the temperature at 254°. 

The process is largely employed in mony in- 
dustries, such aa breweries, etearine candice factories, 
in the manufacture of nitro-glycerine, in the eryatal- 
lisation of salts of soda, in the preservation of meat, 
In this last application, M. ‘Tellier has been very 
successful. During the siege he presented to the 
Academy of Sciences pleces of meat which had 
been preserved for fifteen months. The asmplea 
gave much satisfaction, bat the situation waa so 
special, that freah experiments will have to be con- 
ducted. ‘The following is « aketch of the em 
The meat ia placed in an iron receptacle which can be 
closed at the upper end; itis deposited in a wooden 
back in which the freezing mixture ia made to cir- 
culate. ‘The air as then drawn ont from the vessel, 
but as it is impossible to obtain a perfect vacuum, 
to draw the last tracea of water from the meat, a 
current of carbonic acid le passed over it for nome 
time. ‘This it is easy to absorb with a little lime, 
and « vacuum almoet perfect ia obtained, 

M. Tellier is now developing a project on a grand 
scale for the importation of meat from Australia, 
A factory would be established close to the slaughter 


attendant draws upa lover which causes the cutters 
to close upon either aide of the screw head, These, 
however, are firmly eet eo that they will not ap- 

one another beyond a certain point, other- 
wise this operation would have to be very carefully 
effected, acd the reault teated with calipers; and 
even then, with the greatest care, the screw heada 
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house, where the ment would be submitted to the |yarda of air, one cubo yard of 


alr weighing in 


procesd already deacribed, and shipe fitted up with | round nambers 2.18 lb, 


refrigerating machines would transport the reaalts 
to Europe, 
THE MONT CENIS TUNNEL. 
To Taz Eviror or Exotweenixe, 
Sint,—A prolonged absence from Turin has cot- 


Hed me to interrupt the series of lettera on the - 


However, the carbonic acid is not tho only gras 
produced calculated to render air unfit for res- 
piration, 

The proportion of oxygen in the air is nearly 
permanent, being 79 per ccot., and if this peroent- 
age is increased air becomes anfit for breathing, 

Further, sulphide of potash considerably vitiatee 


fout Cenia ‘Tannel which I have commenced in| ir, aud hence we may safely admit that 1 Ib. 
your estimable journal. Iam happy to eny that 1 er burnt gunpowder impregnates 1484 cubic yards 


shall now again have leisure to sx: 
regularly a8 possible, 

Sivuce my last appeared in Excrmerrrsc, M, Som- 
meiller, the chief engincer of the Mont Cenis 
Tanne), the ioventor of the perforating machinery, 
and of the application of compressed air axa motive 
power for working it, has met with an unexpected 
and untimely end, As a man, he was upright, 
loyal, open, and cordial. As an engineer, his 
science could only be equalled amd has perhaps 
never been sarpaased. 

A parrator of what has been accomplished hy the 
genius of thia grent and good man, even were he 
not 4 member of the technical staff engaged on the 
Mont Ceus Toanel Works, could not omit to men- 
tion this snd event. 

The memory of Sommciller needs no further com- 
hentary. 

" ALPES BXARRANT GLORIAM 708" 
Torin. F, Kossern, 


you my easays as 





Having in my last letter given a general idea of 
the disposition of the external works and workshops 
at Bardennéche, I need not describe those at 
Modane which are in their principal parte siniilar. 
There is only one casential difference between the 
two arlaing from the difference in the local condi. 
tions; At Bardonneche the opening of the tunnel 
is at the same level (or nenriy) as the workshopa, 
whereas, at Modave, it is at a considerable height 
above therm. Av inclined plane waa therefore eatab- 
lished at Modane, on which everything was oon- 
veyed up to the mouth of the tannel from the 
workahops and working yards down below. 

The motive power in working this inclined plane 
is the weight a mage of water contined in receivers 
adapted for the purpose, which travel up and down 
the incline, and pull up with their weight (properly 
regulated by the adraission of # greater or emaller 
quantity of water) the cara loaded with the 
materials, tools, and implements, &c., required for 
the tunnelling. 





Mocnastean Arriuraxces mi te Mont Cex Tess, 


The mechanical appliances employed in the Mont 
Cenis Tuanel covsiat of two separate parta. 

1. The plant outside the tunnel. 

2. The mechauleal means employed in the tunnel 
for the excavation of the rock itnelf, 

The former may be subdivided into— 

(a) Ventilation. 

(4) ‘Transmission of motive power, 

The latter consists of — 

(a) The perforation by the machinery Invented 
by M, Sommeiller, of the holes for blaating. 

(4) Blasting, 

(ec) Clearing away of the excavated rock. 

‘The requirement of special ventilation and of 
special excavating appliances, as well as the abso- 
lute necessity of a partleular kind of motive power, 
is self-cvident when the length of the Mont Cenia 
Tunnel is taken into consideration. 

All who ever have carried on mining are aware of 
the importance and diffealty of ventilation, when 
the length of the tunnel becomes excessive. It ma’ 
he interesting to offer a fow remarks on this subject, 
having a special reference to the meana employed 
in the work we are now describing, 

The cauecs of the vitiation of air in tinnels* 
are the blasting of the mines and consequent ex- 
plosion of gunpowder, the combustion of tampa, 
and the respiration of the workmen, 

Une pound of gunpowder exploding produces 

0.49 [. carbonic acid gas 
O10 ,, oxvgen 
OAL, sulphide of potash 

Now, aa atmospheric air fit for respiration only 
can contain about 6 per cent, of carhonie acid gas, 
the explosion of one pound of gunpowder is capable 


of vitinting 9 tb, that ia 100 Ib. of air, or 
~ LLG 

speaking in volume instead of weight, 45 cubic 

* J. Fettarappe, CE. 





ad 
eee 





of air. 

Now practice has shown that in order to render 
nir fit for respiration in # placa where there is na 
eurtent, from 10 to 1% cabée yarda of fresh air por 
hour have to be introduced for every man emplored. 

Further, to replace the air consumed by the com. 
bustion of each miner's lamp, about 9 cuble yards 
of air are wanted per hour. 

Let us now consider the quantity of air which 
would have to be consnmed for 130 cubie yards 
of excavated material, excavation being carried on 
with ordinary moans, Practice has shown that in 
order to exenyate 130 cubic vards of hard rock, 
400 blasts are required, and 176 1b. of gunpowder 
are consumed; further, to make 400 blasts 914 
days’ work are required, calculating a day's work 
as 12 hours; and, again, ns in a gallery, maaons, 
carpenters, &e,, are wanted, we may 12) days” 
work of 12 hours each. 

Supposing, then. that 130 enbie yards of rock 
should be extracted in 24 hoars; during this period 
of time wo shall have to introduce : 

tubio yards. 

Fee 107 miners, and 0 othor workmen ... &2424 
About 33 oil lamps we vs 
Tu replace the air vitieted by the explosion 
of 176 |% of gunpowdor .., ' 


For every 150 cubic yards of rock extracted 06,822 
cabic yards of fresh air is required. 

Now the section of the ‘'unnel of the Alpe having 
71} square yards, in order to advance ome yard in 
length in the exeavation, if ordinary means were 
weed, about 53,400 cube yards of air would be ean- 
sumed, and as the total Jength of the tunnel ia 
18,364 yards, to perforate it entirely over 7 10,000,000 
enbic yards of ar would be consumed. 

Purther, the temperature of air must be kept 
within certain limite to maintain the workmen in a 
proper condition, 

We kuow that approximately for every 95 ft, 
of degth attained from the surface of the earth 
temperature increases 1.90°, ‘The height of the 
mountain ander which the Mont Cents Tunnel 
passes being 5285 ft., the temperature in the tunnel 
would be 127.40°, to which we should further add 
the temperature produced by the burning of gun- 
powderand the combustion of oa we may safely 
assume the temperature to be 140°. 

‘These considerations will clearly show the ab- 
solute necessity of a very efficiont system of ven- 
tilation being — without which the execution 
of the work would have been utterly itopossible ; 
further, the ordinary means used by minera for 
ventilation were not sufficient, nor indeed were 
they applicable, 

‘These ordinary means consist of fans which are 
placed at the mouth of the tannel, which ia divided 
into an Upper and lower chainber, in order to allow 
the vitiated and more heated air to be drawn along 
the upper part, and to be replaced by pure sir 
along the lower part of the gallery. 

But in tanuela of such exceasive longth, not only 
hours, but days would be required before pure air 
would arrive to the headings, even were the causes 
of the vitiation of air not permanent, 

Henoe it was necesaary to carry along with great 
velocity, and compnssed in a small volume, n sufli- 
cient quantity of air precisely to those parts of the 
tunnel where the worka were concentrated, and 
the permanent causes of the vitiation of the air 
existed ; or, to apeak more correctly, it was indis- 
penaable to combine the two means of ventilation, 

The exhausting machinery at Bardonntche con. 
sists of a tangential turbine, moved by a column of 
water (5.7 in. in height. ‘The theoretical relocity 
id 87 revolutions per mioute, and about 40 cabe 
yards of air can be extracted with it per second. 

At Modane the exhausting machinery consists of 
an onlinary — Aa reganda the machinery with 
which compreased air was sent along to the heading 
in the tunnel, they were the same ns those with 
which the motive power was produced, and will be 
deseribed presently ; 
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ing cocks slong the tubea which carried the motive 

wer. ‘There certainly was a gront inconvenience 
in using compressed air in the ventilation, owing 
to the conseqient loss of useful work, Let us forin 
an idea of this loas by estimating the quantity of 
work which can be performed by a cubic metre of 
compressed air, 


f pd@erepreseota the work which gas producea 


* 
inexpansion, If we sup) that the gas in ex- 
panding absorbs so much heat from the surrounding 
yas, that ite temperature becomes equal to that of 
the latter, the equation of elasticity of the sir will 
be p cK fsccos ¢, and hence: 


JotenfRimts ne fits 


Rf log e+cva ¢, 
will express the work done by the gna through 
expansion. 
Aud as its temperature remains constant, 
Mariotte’s law receives an application: the com- 
eed air being aapporsed by us to expard from a 
pressure of six atmospheres to that of air, its 
voluine from 1, will pasa to ey, 20 that eg==Ge,, and 
hence the work which the air through its expansion 
is capable of producing, will bo given by the ex- 
pression ; 


"or de=h tlog@=R flog 6, 
r ¢, 


or pasting from tho Naperian to decimal logarithms, 
Ré log 6 «2.20; 
the constant for air is R=29, 27, 

The temperature, ‘=x +/=27344, which wo 
will aup; Me? centigrade, and completing the 
— we find 15,715 kilogrammetres as the 
reanlt, 

‘This caleulation refera to 1 kilog. of compressed 
air, and 1 metre cube of air weighing 1,5 kilog., ac- 
cording to Mariotte’s law, the cubic metre of com- 
pressed air expanding from the preagure of six at- 
mospheres down to that of one atmosphere, ita 
volume will become § metres cube or nearly, and 
the weight will be 7.80 kilog; thus one metre cube 
of air compressed to six atmospheres, and expand. 
ing down te one atmosphere, developes useful work 

tivalent to 15,718 kilogrammetres x 7,8 = 122,600 
kilogrammetres, 

‘This quantity of work loat by the application of 
one metre cube of air compreased to six atmo- 
spheres for ventilation, is certainly enormous, 
However, the loss bad to be submitted to, in order 
to make respiration, and continnal work at the 
heading poeaihle, 

Feraxcis Komori, C.F., 
Royal Commissioner for Railways in Italy 





Tus New [6-Porxven.— Tuesday morning x gana, 
carefully packed in jate and wen) paar! jealously guanted 
frum the vulgar cure, wero hel. im readiness at tha Royal 
Arsenal to be despatched to Aldershot, there to be the arma- 
went of the Hf Battery of Field Artillery, amd as experi- 
mental weapons to take part in the autuma manuurree, 
They sre 1f-pounders, weighing 12 ewt., and rifed in three 
heal torres sinailar to the #. The shape, how- 
ever, differs froes that of the latter, there being no swell at 
the musale: the sighting, ton, ie diferent, orcupying a 
central positien on tach of the trunnions, A cleverly de- 
vised arrangersent for securing the screw which tlyltens 
the rear sight is observable on these gans. In lieu of the 
old chain, which frequently became detached, there is an 
arm upon the head of tha screw, which catches against « 
button on the earfuce of the breech as it unwinds itself, and 
Prorents the serew from making more revolutions than aro 
actually reyulette. The carriages, limbers, nod ammunition 
wogens for these guna have usdergene very important 
modifewtions, Similar weights to those of the 9-pourders 
have bors reteined. Hut the number of rounds has mecee- 
sarily been reducrd from 120 to 100, They are dirposed as 
follows: six bores om the wagon and two om the limber, 
containing each 12 rounds, making an aggregate of 96. The 
remaining foar repos in two shallow bores beside the gun 
upon the carriage itself, end upon theet boxes, when 
closed, seata are arran, for two additional mon. The 
shells are packed tight, with # staffing atvurd them of tow 
—a wise provision to prevout their jolting. The old covers, 
with mouldings to rest upon the extremities of the shel%s, 
eolidoan fitted ¢loes, A narzow ehest dor fumes finds room for 
iteelf between the two bozea on the wagon limber. A ror- 
trivance beneath the axle bed of the gun, only appreachable 

a considerable amount of nan faulatina—tavalsiey a hoa 
of time scarcely, we imagine, to be ailvisable—eontaing tuber. 
Bach is the new 1@-pounder. That it isa weapon of ternible 
sliceary nome tas doubt. Experimenta at Sheeberymert 
hare established its reputation, ae the Assericans say of thelr 
Gatling, “beyond « ‘peradventere. But wo question 
whether its supericrity in point of range and weight of pro- 

lasers the extra labour which is involved in 
ite transgert. The eusuing escath will alferd interesting in- 
formation om this point. We understand, bowever, that a 


in fact, the intro-bnction of | third ptoe) and iron fleld gum is about to be experimented on 


compressed air in the hemling was effected by open-! —a25-pounder, weighing 21 owt.— Standard. 
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NOTES FROM THE SOUTH-WEST. 


Newport (Alecontra) Deek.—The Duchess of Beaufort, 
aroompanied by Lady Blanche Bomerret and Lord Hear 
Soenereet, has visltod the works of the Newport (Alewaedra. 


Teck Company, upon which pearly GO) mea are now em- 
loved. ‘The party were cond ever the works by Ar. 
ariffiths, one of the contractors; Mr. Williama of the engi- 


seer department, was aleo present, The east wall appears 
4 stupendous structure, the stonework having sow 
at the northern end the full height, with the exception of the 
eoping ; in Fg! napa the height iv 64 ft. while the founda- 
Hone are 18 ft, wi 


Trade at Newport—fHeematite pig is firm, and mbes have 
heen made at higher prices. [ron ore is in demand, pnet- 
withstanding the large quantities which arrive dally, The 
total foreiga shipwoents of cos) at Newpert in Acgust were 
41.705 tons and 71,802 toms were despatched coast wise; the 
shipments of coke were 403 tons and 43 tons reepeotively. 
The quastity of pig bar and railway iron ex from New- 

ort iy August was 21,204 tows, of which 2076 tena went to 

juenos A 1200 dons to Galveston, 1845 toes to Montresl, 
15H tons to Mollendo, 6468 tons to New York, 10112 toms to | 
New Orleans, 1200 toms to Quebeo, 146 tons to Kio do 
Jasciro, and 1502 tons to San Branclaca, 


The Forest of Dean.—Trade coptiness geod im the Forvat 
of Dean, except that there are same laboar ditteultios om hand 
in the coal interest. Some samploa af Forest irom ore were 
recently forwarded to BlaZordabire iron masters, subject on 
approval to purchases of soveral thowand tons. Contracts 
fer Bream iron ore have been made at 11s. per ton delivered 
at Sydeey. 

Trade of the Port of Tristot.—The amount of customs 
daties cotleeted at Eristol in Augest wea 72,7294 The 
aggregate amount of custome collected st Bristol dering the 
whale of 1870 was 990,68!. 


The London and North-Western at Cardigi—The epee 
ef the sew junction line between the Rhyeaney Railwa: ‘and 
the Londos and North-Western system at Nantybwe oH 
mises te do great things for Carlif. Twenty years since 
the London and North-Western cast ite eyes rather longingly 
ips Cardi@; now its trains have got there in earnest. in 
Moon (chairman) and several other directors of the London 
and North. Western were in Cardiff lest week and proceeded 
to the extreme end of the Bute Low Water Pier, where an 
opportunity of witnessing the operations at the extensive new 
dock works was taken advantage of. 

Tie Steam Coal Cotliers.—The steam coal colliers in the 
Haondda Valley bave been threstening another strike during 
the last fow days. The mon insist thet the mastors are not 
sincere in their desire to submit the recent dispute to ariatre- 
tloa. It is to bo hoped that amother great industrial conflict | 
will be averted. | 


Tie FE. &. Judbina (S.).—The FE. 8. Judkins, a steamer | 
built for the Mediterranean coal trade, made a triel trip on 
Friday, ‘The K. 5. Juckine is a echoomer-rigged steamer of 
10 berthen. Hor length ie 2141, over all with a 
breadth of bears of 28 ft. Gin, and a depth of hole of 18 ft. 
She is fitted with engines of 99 hore power nominal, capable 
of working sp to four times that power, Mr, Tornlinson, UR, 
hed the goneral charge of hor constrection. The steamer la 
the property of Mears. Marseburch and Co. 


Welsh Siipping Wovements.~-The Maggie haa cleared 
from Cardiff for Montreal with 48) tons of railway irow 
soppli by Mr. RB. Crawehay. The Heperanzs haa cleared 
froms Cardiff for Montreal with 705 tems of railway iron 
supplied by Mr. BR. Crawshay. The Himalaya has cleared 
from: Newport for Stattin with 926 tons of iron supplied by 
the Teedognr Iron Company. Tho Valero has cleared from 
Newport for New York with 447 tons of irom sapplind by the 
Bisecavon Iron Company. The Nuequas emo has 
¢leared from No: t for New Orleans with 100 toma of tron 
supplied by the Blaenavon Irom Company The Eros has 
cleared from Cardiff for New Yori with 1400 tons of railway 
iron supplied by the Dowlais Iron Compene. The Tramet 
baa cleared from Cardi? for New York with 470 tons of 
railway iron supplied by Mosars. 5. Nash and Co. The 
Wanderer brs cloared From Cardiff for St. John, New Brune- 
wiek, with 501) tone of railway iron eupplied by the Aberdare 
Tron Company. The Riis eleared from Newport for 
Cape do Verdo with 1050 tems of irun wapplied by Hise 
Tron Company. 

Swansea Horbour Trast-—At an adjoureed asnesl moet- 
ing of this Trust og Monday, the executive committer re- 
ported that under tha powers granted to theen they had 
reduced the rate on steel rails to 2d. per toa, and that an 
Aet of Parliament had been passed last session nominating 
cortain ports as places where apraratst for testing chain 
cables might be erected, Swansea being one of thoen porta, 
The report was adopted, Mr, Budd reanarking that the re- 
duction of the shipment rates on steel was an equitable 
alleration. 

Boiler Explosion.-—An_inqaest was held on Thuredey 
evening om the body of Guorge lellamy, the captain of the 
John steamer, who waa killed by the bursting of the boiler 
at Pemarth. Mr, Hannah, aurceyor to the Hoard of Trade, 
stated that the cause of the explosion waa the wearing off 
the beads of the rivets on the furmece plates, The jury, in 
revarning o rerdict of “ accidental death,” cxonerited the 
owner, Mr. Brala, from all blame, but stated that they con~ 
sidered that tho explosion bad been rvalty caused by extra 
presearo of steam the engineer, who wae ome of the 
vietinn. . 

Monmouthshire Raileay—The dividend of the Moamouth- 
shire Railway Company for the half year ending Jane 30, 
1871, is to be at the raty of 64 per cant. per ansum. This is 
the asme rate as the dividend paid for the frst siz months ef 
187%, 


Soveersel and Dorres Raitveny.—It is stated that the works 
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im eennexion with the extension of the Somorect and Dorert | stroet, along George-street, past Woodside, to Duxburn ; and 
Esileny from Everereech to the Midland Railway at Bath, |» fourth, from the Castle Gate, eid King-etreot, to Heidge of 


will be comsenenced ia March, 1472. 


Now Industries at Cordigi—The trustere of the ey 4 
of Bete hare agreed to Mase 15 sores of land on the 
Monrs to the Thames Copper Ore Smelting Company. The 
— introduction of other new industries af Cardiff is 

i at. 


Trade wf Swannsa.—A fair average business baa been done 
at the iron works im the Bwanses district. The Landore 
(Siemens) Storl Works are feliy employed. The tin-piate 


works cas aluo barely mect the requireesents of consusaption. | 
siderable, 


The imports of irom ore continue com: 


NOTES FROM THE NORTH. 
Giasoow, Wedavaday. 
_ Glasgow Pig-Tren Market,—The speculative element 
continues to leflarnce the warrant market, and, although 
the prices of all sorts of imn fee manufacturing pe. 
= remain very fire, atill, as long as the shipments trom 
ich ports comtines at the moderate figure they hare bren 
at for the last two or three weeks, the price of warrants 
{taking into consideration the tery aneitive state of the 
market) will “hang” a little. The returm of shiganonte for 
this week is very fair as compared with those for the similar 
tied leat year, Aa tong ae the shipments of Seoteb pi 
were kept wp to 14,000 to 20,000 tons s week, 62s. wd 
for warrants was a fair figure; but eves with the proaent 
falling of in experts, alwsys booked for at this time of the 
year, 4 ip mot ox § thet prices, considering the pro- 
perity of all branches of the iron trade, will d much. 
akers are etill very Grm im thelr quotations abip- 
ments for last week were: Forcign, 9100 tons; toastwisa, 
$576 tens—todal, 14,685 tons; same week last year, 10,077 
fone; increase for week, 4808 tons; total shipments for 1471, 
646,120 tome; forthe sissilar last yoar, 453,190 tons — 
total increase this year, 192,000 tons. The ia of 
Middlestroagh pig iron into Grangemouth for week ending 
Hh of September, 147], were 21S tone; seme week Inst 
year, 1050; increas, 165 tonsa; total iewperts for 1471, 
66,049 tons; (870, 45,504 toms; inerease, 11,255 tons. The 





prices of wartwala are still showing depressed and fuctunt- ' 


ang tendency. Last Wedmeetay prices werv down at Sm. 10d, 
one month, and Gis. Gd. cash; om the fellowing day there 
was bat little alteration, but on Friday the market was 
wteong. aod prices ndrapced to dle. fd. one month, and 
Gls, Sd. cash, Prices were again down on Monday and 
yesterday, Today's market opened atealy, 60s, 64d. cash 
paid; afterwards the tone became easier, and down to GOs. dd. 
eash, and @%. Tid. one month waa takes, 


The Finished Irow Trade.—lIt is very questionable if there 
ever wae a greater state of briekness in the malleable iron 
dlstricta of seotland ; certainly there never was euch « great 
prodartion as at t. ‘Alt the rolling mills are in full 

tion, yet still, though they are working double shiita, 
they cannot keep the supply eqeal to the demand. There is 
some dissatlefaction being manifested amoung theese workers 
who have not received the second sixpenee of advance in the 
rate of wages, and this dissstisfaction bed unfortunately 
result in # strike, The wen Hunting, betes aking, and 
allied trades matinus to be extremely basy. 


tHasgoe Street Trummage Contract.—The contract for 
the formation of the Glasgow street tramways system, tho 
operations connected with which are expected to be begun 
next woek, bes teen secured at the eam of BA,7092, ox Ad, 
4 Messre. Charles Brand and Sen, Cummeck, with the enn. 
dition that Messrs. Fail) supply and exoeute the whole paving 
work. The epecidentions to be observed im the comstruction 
od the tramenya give the assurance that the work will be of 


the mewt euletential character, while the standing of Mesera 
Brand (who, by the way, have nearly completed the Cum- 
peck and Coyltom sections of the Ayr and Douglas pailway) 
is such as to furnieh a guarantees that the wu i 


be carried out in a manner thoroughly satisfactory, The 
tragrwars are to be laid om bituminous comcrete, the raile are 
to weigh 62 3b, per lines! yard, and to be attached to longi- 
tudinal beame of American white nak resting io trane- 
verse eleupera of the best Haltie timber. Alb tha thinker is to 
be thoroughly croosoted, the nuts are to be galvanised, and 
the aurface of the oak and all bolita, spikes, oak pin-holes 
are ito bo thoroughly saturated with Archangel tar mt the 
boiling point. The Grat section, that whick hae jast been 
contracted for, will have an extent of about 0} miles; and it 
{a expected to be comploted within a year from the Ist of 
the ensuing month of Ootober, Powers have been obtained 
by the Tramways Comittee of the Towa Cotncil for the 
completion of the tramways system by the construction of 
oleven milea additional. It is Cpectod’ that when the Glas- 
gow tramways are finished they will be the most eubstantial 
in the whole kingdom. 


Wortwen's Meeting in Support of the Newcastle Bue 

inters.—A crowded meeting of working esen was held in 
the Trades Hall, Glaagow, week, under the auspice of 
the Glasgow Trades Council, for the of bearing n 
deputation from the Nine Hoare’ League, Newcastle, te 
resolve on the meneures to be adopied for giving pecuniary 
support in aid of their fullow workmen who are an strike for 
the nine hours’ system in Newenstle and - A 
t committee was appointed to organise arrangements for 
oatetion funds to send to the Nioe Hours’ ue, With 
the exception of one clergyman all the speakers were 
artizane, 


Proposed Tran System for Aberdeen.—A preliminary 
pertus has been izsued by u tramways company at Abor- 
Seen with a capital of S10DU,, to be made wp af S000 abares 
ef 10f. each, Four branches aro contemplated, making in 
all aboet 10 miles. One route ia Castlo-street, 
along Union-strect and Albyn-place, to Rubaslaw quarries, 
Anothor, from Unien- , akong Holitarn-street asd’ the 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipoirassocan, Wednesday. 
Tha Cleveland Tron Market.—Yosterday the attendance 
om 'Change at Middle! bk was wousually Ia aod @ 
fair amoant of business was done. All kinds of pig irom were 
im request, but there was the heaviest demand for No. 1 and 
No. 5, The market closed frm at last week's rates, viz, 
No. 5, 60., and the other qualities in proportion. Deliveries 
are going om tery rapidly, but etill steamers loadieg in tho 
Tees are detained Jonger than they should be. tetal 
make of pig iron last month was 157,03 tona—am increase 
of 11,758 tons compered with August, 187%. 


The Finished Iron Trade.— howt the north the 
condition of the finished iron trade w satisfactory. Hail 
tetking is very brink, bat the inquiries are met eo nemerous, 
All elassea of merchant iron ate in geod deesand. Bar iron 
makers are well supplied with eontracta, and plate and angle 
iron makers have more orders than they can execute, The 
fut ad bolt works and the wire mille are fully cocupied. 
Founders are huey on pipe and geeera] castings of various 
descripticas. 

The Nine Haare’ Moevement.—The sine Lours’ movement 
at Newcastle has been the couse of a atrike in the engineering 
trade, which has extended over sixteen weeks, and quee- 
then has now beeome s national one, We hare frequently 
referred to the great loss quatained by the mastera, aed the 
misery inflicted om the men through the strike. The masters 
are as determined asever to win if they cen. Week after 
woek they are importing more foreigners. A few days 
asotber bate’ arrited fromthe Continent. Unfertenately fer 
the employers the Nino Howrs’ League soon find out the 
workmen eho are worth employing, and they induce them to 
return to their ows country, The number of strike hands 
in Neweastle gow is 2074, amd this week the League is able 
to pay them Ba. cack, and la per child ie addition. This ia 
ts. per man more than they were able to pay last weak, and 
oo epelly is the wabscription lists increasing that they betiere 
that nest week the allewanee will be still ferthoraagerated. 
All over the country— Landon, Liverpool, Manchester, Leeds, 


a Sb |, Glasgow—meetings are being held in 
aid of the Newesstle mem, and the generally is advocat- 
img the sine hours’ morement. men are resolved to re 
tain on strike until the nine hours’ eysteen is adopted. At 
Stockton-on-Tees during the pest a man in 
one of the engineering shops wee di because be had 
collected subscriptions in support of bis sufleriog fellow-work- 


men in New This action of the employers caused such 
an amount of indignation amongst the men it wes feared, 
there would be a general sirike in the town. The matter 
has blown corer, but the men have declared that as soon aa the 
battle at Neweastlo is ended they will begin at Stockton, and 
that in the mean time ahould any man be interfered with for 
subscribing to the nine hours’ movement of for collecting 
subscriptions they will ail turn oat. 


Bngineering —Great activity prevaile in the engineering 
tradeon the Tyne, asd at Sunderland, Hartlepeot, Biecktour 
and Middlesbrough. Many af the men who turned out on 
strike for the nine hours’ movement at Newcastle have got 
work wt the shops in the towns named, 


Sipbuti dine. —SeleteRion have sore work on hand than 
they can gh. At the beginning of the yrar it will 
be resem! that the builders om the northern rivers had 
o — in band as would occupy them until Christ~ 
mea. ey have built « large namber of end porwr 
they i as many ordera as will keep tham going for several 
mal 


The Mines.—At Gulabro’, Brotton, and Skinningrove irom 
stone mining operations are being extended on a gigantic 
walo, and in a short time the outpet of Cleveland will be 
very commdepably lorrensed. Theeo extensions ary absolutely 

te meet the growing uirementea of the blast 
furnaces on Tees-side, where the make of pig iron far exceeda 
that of any other district im the world. 


Tha Coal and Cote Trades —The con] abd eoke trades in 
Northumberlas4, Durhazs, and Yorkshire are ia a aatisfee- 
tory state. The home demand is large and tho shipments 
are very brisk. On Teesside, on account of the great number 
of iron works of various kinils, the consuasption of onal anal 
coke is enormous, The collieries bn South Durham are kept 
fully at werk. 








xT = 
Oreste ov Tae Mowr Cests Towwet.—The first train 
pasond ay > the Mont Conia Tuneel ou the Lith, seosn- 





pasied Grattoni, the engineer, the dirctor- 
eral Ls the Upper Italian Railway, and sevoral officials. 

he train arrived a4 the northern outlet in 40 minutes, The 
tiasinies bey ware inalde the carriages wes 77* Fabr. 
Two hours later —— ee the ——- oe 
journey ceeupyin; minutes. tunoel waa then foun 
catiety clear tr the steam discharged during the previous 
journey. The trial was a perfect succor, 

Lospow Tram*ars.—The South Loudon system of the 
Landon Tramways Company was on Monday further do- 


veloped by the ing of the new line from Clapham aod 
Brixton to BlackIriars Hridge, cid Kennin, “road, Lenn-~ 
beth-road, Bt. Goorge’s-ctrems, and Mlackfriare-road. The 
oars run ten minutes. In the early af the day 
the ears met with some delays, owing to the difficulties of 


working the sharp curres on the line at the junction af the 
Kennington and Lambeth roads, and ales at St. George's. 
citreus, A large body of workmes were at once empleo in 
rectifying the evil, and in the latter af the day the 
whole the line, ineleding the curves, worke! emoothiy. 
Tho fares are Sd. between kfriars and Brizton or Clap- 


Doeside-road, to Culte; » third, from the top of Markat- | bass, 24, between Bleckfriars and tho Horns at Kensington. 
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Aa a general role the succesafal 
applied to the production af small 
a place in every household, escape 
® commen thet they are accepted saturally, 


awnkeoing any question as to theit frat origin. 
Nevertheless there is much that is instructive 
thoee apparently simple inventions, much in the history of 


merous experiments weeded to complete its details, that it» 
manufactare calls into requisition the most complete ma- 
f sadeation, ont that it bide fair 


ments in thie branch of mechanical art, with a view te 
sapply a simple and efficient meana of stoppering 
such as are weed for pickles amd preserves. 

The problem to be solved, though at first aight simple 
and easy enough, turned out to be one of a practical 
difficulty ; and upwards of three years’ work accom by 
heary 0! , besides scores of ingenious, though ultionately 
wnsuccessful, designs of stoppers attest at onot the o' 


veloping this trade, namely, the difficulty, amounting to « 
Frectical Impossibility, of getting bottles made to eule some 
of stop 


foand that, as the necks were more distorted in the exterior 
than the joterior, internal stoppers alona afforded a reason~ 
able chance of success, and these are now exclusively made, 
When it ls considered how many millions of corks are 
annually wed for stopping bottles of various condimenta, 
and that the trouble and expense involved in the various 

of covering these corks with leather, wax, cement, 
bladder, of metallic capevles—a serious item in a large 
business—some conception will be formed of the extensive 
field such a trede offers, Beyond the asere labour of first 
securing the corks in the bottles, which is sixfold of that 
required in using Thompson's stopper, there & also the in- 
convenience to the consumer in removing the wax, &<., 
and the imposibility of reclosing the bottle properly and 
quickly. The principle of the alr-tight stopper is such that 
no matter how often it may be withdrawn it makes 4 per- 
fect joint when reinserted, Doubtless, ere long, the ordi- 


nary method of securing jars will be superseded, sitice these | gra 


stoppers are in every way superior in efficiency, economy, 
and convenience for afier use; and of course one set of 
woald leat for many seasons, 


1 shows a section of one of a a to | th 
’ 


a bottle having # Zin. neck, while a, 4, ¢, d,¢, fg, amd A, 
show the separately, The cap, 4, has a recees, At, 
strock in it to receive the lever, ( when the ia 
expanded by pressing the same down in the are, f*. The 
part g is a cylinder of metal varying in diameter, a8 slows, 
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comparatively atrain it 
lever, f, is shut down. At the centre 
it admits of the passage of the 


notiee become | hook, & The lever, has also « abit which en; with 
= twig ed the hook; its under 7) ov a cam 


acts 
of the slit through which 
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packing ring, m. This was at 
siderable difficulty, as these rings are 
emailer in diameter than the stopper. Now, however, 


firet an operation 


This 
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I 
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Feveohges shee 
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is raised it can easily be taken ont. As the can be 
impressed with any device they answer for trade-marked 


"Fant ands che 

2and 3 show an elevation and section of stepper for 
amall-mecked bottles. Of 
made; and the wonderfally low price at which they are 
produced shows what may be dene with effective appliances. 
part, n, ts of wood, and it is cemented inte the cork, a. 


(Serr. 15, 1871. 


metallic capsule, p, upon which any trade mark required Is 
iespressed. 

“The speciality about these stoppers is the extraordinary 
rapidity with which the very beagtifel machines used in 
making them tarn out the different One gitl can 
make upwards of 100 gross of the woodes plugs in a day, 
her duties belng confined to feeding the machine with wood 
as fast as it will take it ie, The prodwetion of the corks is 
equally rapid. 


RECENT PATENTS. 


jcery-lane. 

(No, 2608, 1, 64.) William Richard Middiemore Thom- 
son, of G , patents, as the agent of Treat Timothy 
Prosser, of Chicago, a wonderful apparatus fer enabling the 
Intent beat given off during the condensation of exhaust steam 
te be returned to the boiler from which the steam Ss supplied. 
This apparatus depends for its action upos the neghon that 
if two tubes are arranged concentrically one within the 
other, and if the outer tube radiates and the inner tube 
receives heat, that then the intensity of the beat at the 
surface of the inner tube will be as mach greater than thet 
which exists at the inner surface of the outer tube, a4 tho 
diameter of the former la leas than that of the latter! In 
other words, Mr. Prosser apparently believes that the sur- 
face temperature ander the above circumstances would be 
inversely as the diameter of the tubes. Li this supposition 


was correct, a tne wire through the axis of a large 
tube surrounded by bo water would be raised to & 
white beat at least 


(No. 2608, 4d.) John Carrington Sellars, of Birken- 
head, patents making metal fousder's blackiag by mixing 
sea weed, sea grass, or sea plants with coke, charcoal, or 
other carbonaceous matter, or lime, chalk, or clay. The 
particalars of various mixtares are in the patest. 

(No, 2615, 8d.) George tine, of Southampton- 


Awgestus Van Horne, and Henry Vroom Vorhoes, 

of IWinois, U.5., the use, for pol irregular surfaces 

such aot ho te endless belt covered with 

emery orer iy arranged pulleys. Such 

belts cov with ground glass have long ion in use for 
ie! or" sand wood, 


(No. 2616, 10d.) ward Dumaresq Thomas, of Aber. 
gavenuy, pateatsa—ender the ides apparently that it is now 
—the use for hoisting purposes of a wiz: having two 
barrels of different diameter on the same axis, the smaller 
barrel receiving the holming repe, while arownd the larger 
is placed the hand rope through which the actun power 
is exerted. Our opinion reapecting the novelty of this con~ 


(No. 2619, 1s. 4d.) John : 
methods of artanging auxilia ines for sssisting ¢x- 
isting pumping engines at aha The details of these 
plans coald not be explained clearly without the ak of 
drawings which we have not room to introduce here. We 
may mention that Mr. Yale has im his specification pre- 
seated the lish with a new verb, namely, to 
“suxiliate.,” This is atealiog a march upon our United 
States friends. 


(No. 2620, 84.) Leis Sterne, of Great Qaren-street, 
Westminster, patents the method of securing elastic tyres 
on wheels, illestrated by us on page 415 of our tewih 
volume. 

(No, 2624, 10d.) Leonard Cooper, of Manchester, patents, 
asa commanication from Myles Cooper, of Beem Ayres, 
arrangements of wire rope tramways in which two parallel 
endless ropes are employed, thee ropes passing at cach end 
of their course over vertical pulleys. Two parallel lines of 


the plans are well worthy of notice. We shall very pro- 
bably have something more to say about them. 

(No, 2680, 10d.) Robert William Thomson, of Edia- 
burgh, patents various methods of applying metal shoes for 
the purpose of protecting hisindia-rubber tyres. Comsister- 
ing how much has been said concerning the everlasting 

of jedia-rubber tyres, it is curious that so much 
ded in affording them protection, 
iMas Rodd Oswald, of Sunderland, 


posed, and it baa in a few instances been carried out. There 
may, however, be some povelty in the general arrangement 
caned ty Blears. Oswald and Ough. We should our- 
oelwen prefer to drive the fam direct by a small independent 


(No, 2657, 64.) Herbert Veaper, of Southsea, patents 
employing, as « substitate for an eccentric, an nt 
of tappet gear for moving the slide valve of an ordinary 
direct-acting engine, stops on the piston rod = to 

each end of the stroke—ayainat levers by 
which the slide valve is shifted. This is an old ides. 


Serr, 22, 1871.) 


EXPLOSIVE COMPOUNDS. 
DYNAMITE AND ITS MANUFACTURE. 

Havixe in previous articles considered the pro- 
gress made during the past five yeara in gunpowder 
and gun-cotton, we have in the next place to notice 
dynamite, one of the most formidable, and at one 
time one of the most promising, rivals of gnapowder 
for special pu The base of dynamite is nitro- 
glycerine, which ranks amongst the remarkable ma- 
terials employed to replace gunpowder aa destructive 
agents, It was discovered by Sobrero in 1$47, and 
is prodaced by adding glycerine in successive small 
quantities to a mixture of one volume of nitric acid 
of ap. gr. 1.43, and two volumes of sulphuric acid 
of sp. gr. 1.83, The acid is cooled artificially 
during the addition of the glycerine and the mixture 
is afterwards poured into water, when an amber 
coloured fluid separates from it, This fluid is 
insoluble in water, possesses no olour, but has a 
sweet pungent flavour and is very poisonous, a 
minute portion placed on the tongue producing a 
violent he. ‘The liquid has o specific gravity 
of 1.6, and soldities at about 5° C_ or 40° Fabr. 
The propertics of nitro-glycerine are tolerably 
well known ; itelmply burns when flame is applied ; 
if paper be snturated with it and struck sharply a 
somewhat violent detonation is produced, In 1564 
Mr, Alfred Nobel, a Swediah engineer, applied 
nitro-glycerine to the purposes of blasting, Ie 
first used ee. pore saturated with nitro-glycerine, 
which burned more brightly in the open air than 
unsaturated gunpowder, but ita destructive effect 
under confinement was from four to six times that 
of pure powder, ‘The oil itself cannot be exploded 
by an ordinary fuze, so Mr, Nobel attached a small 
charge of gunpowder to the end of the fuze and by 
this means the explosion of nitro-glycerine was 
effected, 

Butalthough a very useful agent, nitro-glycerine 
often proved itself to be a highly dangerous one, 
The frequent and fatal aceidents which occurred with 
it between the date of ite practical application, and 
the year 1865 will doubtless be fresh in the memory 
of our readers, On the dnd of April, 1505, the 
West India Company's steamer, European, whilst 
unloading at Aspinwall, bad her decks ripped op 
and her sides blown out, whilst a wharf 40) ft. long 
was literally torn to pieces, about fifty persons 
being killed and a number wounded by an explosion 
of nitro-glycerine on bean! the vessel, On the Léth 
of the same month, two cases of the oil arrived at 
San Francisco by the Laciflc mail steamer and 
were taken into that city, where they were no 
sooner deposited than they exploded, the reaults 

ving terribly fatal to human life, In Sydney, 
Yew South Wales, too, about the same time, two 
packages of the oil exploded in a store in Bridge- 
strect, with disastrous resulta, whilst at home later 
still we have had two fatal explosions, one at 
Cwm-y-glo, near Carnarvon, and the other in the 
suburbs of Newcastle, ‘Iwo other cases of explo- 
sion oceur to us; one in which a carman greased 
the wheels of his cart with nitro-glycerine, and the 
other where the nitro-glycerine was frozen, and 
the workinen placed lumps of it on a stove to thaw. 
The cause of the explosions was here very appa- 
rent, a3 it also waa in the case of the Cwin-y-glo 
accident, where the packages of nitro-glycerine 
were being carted to the slate — a package 
the front-board of 


having been placed loosely on 
ete the carta. This package doubtless fell off 


the cart, and, exploding, caused the explosion of 
the remainder of the packages. Although there is 
no proof of the manner in which the otheraccidents 
were actually caused, it is tolerably certain that a 
blow must 


fore, sinew witro-giycerine has been largely used in 
the past with a comparatively small number of ace 
eidenta, and since its manufacture is still carried on 
upon a large scale for conversion into dynamite, it 
is only fair to assume that with reasonable care in 
manipulation, accidents with nitro-glycerine would 
not oocur, 

The accidenta, howerer, which resulted from the 
use of nitro-glycerine, led Mr, Nobel to experiment 
with the material in various ways with the view of 
rendering it leas dangerous, ‘The first result was 
the discovery that it could be rendered non-expla- 
sive, cither from percussion or heat, by mixing with 


it methylic alcohol. When required for use, water | the 


was added which absorbed the spirit and allowed 
the oil to sink to the bottom of the vessel whenee 
it was drawn off for use, its explosive nature being 
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reatored. This method of protecting the treacherous| of dynamite 
ted to some extent; it answered the! eimilar to that devised by Mr. Brown for ex 


ido a b the 
cee during storage or transit, but, at 
time of wae, all the = ies of the oil 
were present, and accidents arising from care- 
lesancas continued to occur, Mr. Nobel, satished 
that the protective arrangement was only half a 
solution of the difhculty, continued his researches, 
and carly in 1865, he succeeded in effecting a 
new combination in which nitro- glycerine was 
rendered perfectly innocuous except under the 
actual conditions of work, This desirable end 
waa attained by mixing the oil with silica—fine 
gravel for instance—the compound resembling in 
Appearance coarse brown sugar, a little damp, To 
this substance Mr, Nobel gave the expressive name 
of dynamite.” and with it he made a series of 
experiments at the Merstham Greystone Lime 
Works, in July, 1568, the particulars of whith will 
be found at page 52 of our sixth volume, The 
object of those experiments was to illustrate the 
mn and harmless character of dynamite under any 
other conditions eave those of actual work, and to 
demonatrate its reaistless energy when fired by a 
percussion fuze, ‘he experiments were thoroughly 
aacecsafal, and proved beyond a doubt that dy- 
nainite could not be exploded by concussion, and} 
that if placed on a fire or ignited in the ordinary } 
way it only burned slowly ont, When, however, 
it waa fired by a perenasion free, even fn the open 
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adopted by Mr. Nobel is preciacly 
ang 
gun-cotton, as described in a previous article upon 
the latter material. It ia, however, but fair to state 
that Mr. Nobel used his pereuasion fuzea at the 
Merstham experiments, to which reference has been 
made, in July, 1565, whilst the experiments with 
gun-cotton exploded in the same way, were not 
carried out until the 22nd of January, 1569. 

It in aoe gg conceived that a Fv mer = 
consequent ynamite, ia more dangerous, ai 
ome easil rie loded when in a Pace — ree than 
when liquid t this conception is erroncows, in- 
asmuch as it is really difficult to explode it when 
frozen, and we kave a case in point to prove this, 
A charge of nitro-glyeerine had become frozen in a 
hole at a quarry near Bangor, and was fired three 
timee with gunpowder without being exploded. A 
enall ertridge containing about half an ounce af 
the liquid oil was then inserted in the blast hole on 
the top of the frozen charge, and on being fired, 
exploded the whole charge, which did its work moat 
effectually, Some experiments made with frozen 
diynamite tend to prove that it cannot be made to 
explode oven by percussive fire. Percussion fuzea 
have been exploded in it. but they have only either 
blown it away in fragments, or have set it on fire, 
so that it burned. quietly away, ‘These facts at 
oaée allenee any theoretical objections whieh may 
be raised to thix Gompoutd én the score of ‘its ex- 


air, all its intensity of power was fully developed, | plosivencsa whilat in a frozen condition. 


and was increased by expledingit in water or under | 


conditions of confinement, 

The moat severe tests for safety failed to show 
that any danger was present in this matorinl, 
whilst, on the other hand, there was no condition 
under which its violence waa not fally developed 
when fired with a detonating fuze, One ont of 
many illustrations of its power is worthy of notice 
here. A cylindrical block of wrought iron, 124 in. 
high aud 10) in. in diameter, having a ] in, 
hole bored through its centre, was used, ‘The bore- 
hole was lightly filled with dynamite and fired by a 
time fuse, the charged not being plagged. The ex- 
plosion split the cylinder in two equal halves longi- 
tudinally to the axis of the bore, one-half being 
bedded in a grass bank $0 ft. away from the place 
where the change was fired, and the other half being 
found about 40 ft. in an wsite direction, having 
heen stopp-st by a muss of limestone rock, ‘The iron 


showed & clean split, the bore-hole being enlarged portation, cx 


to 1] in. at the centre, showing the enormous com- 
preasion the metal had undergone at that point. A 
charge wrapped in thin paper and fired under 
water exhibited the same resistlees power, and de- 
monstrated the fact that dynamite is unaffected 
by moisture. The only point of doubt that arose 
in our mined at the time of witnessing the experi- 


ments, was aa to whether any mechanical separa. | 


tion of the silica from the oil or chemical change 
in the compound could oceur in the course of time | 
which would render dynamite as dangerous as) 


nitro-glycerine. Mr. Nobel, however, stated that | 


there was no fear of such an occurrence, inasmuch 
as he had had dynamite in store for very lengthened | 
periods subject to extremes of temperatares—some | 
very high—nand that it retained its original condi- 
tion wmder some _ trying teate, 
The stability of dynamite has been practically 
confirmed by extensire and daily wee in mines on the | 


| Possee 


There can be no question as to the real value of 
dynamite ai on explosive for mining ‘pu 
This value is fully recognised in Germany, where 
depita have been established in every mining dia- 
trict throughout the country. A firm at Cologne, 
who are the largest manufacturers of blasting 
powder in Western Prussia, have long been converts 
to dynamite, have taken up its agency. In 
Sweden and Norway the consumption is wr lange, 
aa it is algo in the United States and California. 
It would doubtless appear strange that dynamite 
posscasing as it does so many and great advantages 
—should be so little known and so very mach leas 
used in England. ‘Che truth is that dynamite would 
undoubtedly have had aa great a run in England as 
on the Continent, had it not been that a short Act 
was quietly smuggled through Parliament during 
the Session of 1869. It is known as the “ Nitro- 
glycerine Act," awd it virtually problbita the im- 
ation, manufacture, sale, or even 
ion of * every substance having nitro-glyce- 
Tine in any form as one of its component | ache or in- 
gredients.” The Act le a very anug little affair, 
andifit was not promoted by the gun-cotton party, 
why it ought to have been; it cannot fail, how~- 
ever, tonfiord them much satisfaction. It will thus 
be seen that extraordinary impediments hare been 
thrown in the way of the use of dynamite in this 
country, and the consequence is that pot more than 
20 tons have been sold in Great Britain since the 
Act waa passed, Mesars, Webband Co,, of Bangor, 
are the agente for Mr. Nobel—whose factory is at 
Lauenberg—but they inform us they are literally 
doing nothing, although they have constant applica- 
tions for the material, At several mines where 
dynamite haa been tried the managers are con- 
stantly pressing for farther supplies, but of course 
te no le 
With regard to the power of dynamite we may 


Continent, and by a limited use in England, aa well| observe that its destructive action is estimated to 
aa by the large quantities which are stored at the be about ten times that of an equal weight of gun- 


factories, Beyond this, the most careful investigation 
[has shown t! there is not the slightest ground 
\for apprehension on that ecore. Under continued | 
Sexposure to the direet raya of the sun during the 


ze could be- 
detected. The same resulta were obtained with a- 
parcel of dynamite ex for forty days to a tem-/ 
perature varying between 150° and 200° Fahr. All) 
nitrated, or rather hypo-nitrated organic compounds 
are liable to ttancous decomposition—or what 
is understood this hackneyed and ridiculous 
term—unless they are completely rid of free adher- 
ing nitric acid. The reason is that the free acid 
produces a local decomposition which sets h 
mitric acid free, the latter producing a new local 
decomposition, and so on until sufficient heat is 
evolved to set five to the compound. ‘There is no 
difficulty in ridding dynamite of free acid ; but in 
case of cotton, or any other fibrous substance, 
the utmost care is required, os free acid will adhere 
in spite of ae washing. It will be seen that 
the method of percussively exploding the charges | 


wiler. 
| Some by 1 Ib. of gunpowder at $2,832 Ib.—an 


If, therefore, we take the ave work 


average obtained from actual practice in six diffe. 
rent places, and in variows kinds of rock—we get 


ow ve been im some way or other ad- | whole of the swamer of 1563—an exceptionally hot 325,320 lb., or about 146} tons, as the work done 
ministerest to the cases containing the oil, ‘There- one—not the slightest chemical chan 


by 1 lb, of dynamite. Hence, although its coat is 
greater than that of blasting powder, its use is 
attended with great economy. We have ascer- 
tained this economy to be in one mine in Cornwall as 
much a8 50 per cent., whilst it is stated that the St, 
John del Rey Mining Company doubled their work- 
ings at two-thirds the eost of gunpowder. We are 
also informed that this same company sires 10D, 
per month by the use of dynamite as against gun- 

ler, ‘The greatest economy results from its we 
in hard rock, a considerable saving being effected 
by its means in the labour of the miners, and in the 
time iod in performing a given amount of work, 
as much fewer and amaller blast-holea are required 
than when gunpowder is employed, We are not aware 
that any comparative experiments have been made 
with dynamite and gan-cotton, and which would 
afford data as to their relative power. ‘Tuking, how- 
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NUT TAPPING MACHINE. 
DESIGNED BY MR. PHILIPPE KOCH, ENGINEER, MANCHESTER. 





ever, the resulta of the Merstham trials alread 
referred to, and those of the gun-cotton cape. 
menta in January, 1869, we should certainly aay 
that dynamite was the stronger of the two. Our 
reasons for this conclusion are founded upon the 
circumstances that at the latter experimenta 5 Ib. 
of -cotton failed to more than shake a Re 
which we think § Ib. of dynamite would have de- 
molished. ‘This question, however, can only be 
settled by comparative experiments, which at 

t there ia but little chance of seeing carried 
out, at any rate in England, 

The most recent modifications introduced by Mr. 
Nobel in the manufacture of explosive compounds, 
into the composition of which nitro-glycerine enters, 
are to be found in two kinds of blasting powder, 
which were introduced by him towards the close of 
Inst year, ‘The composition of the two types of 
this powder is as follow: No, 1, Pulverised nitrate 
of eerie, SS pele charcoal of light texture, 12 
parts; nitro-glycerine, 20 parts. No. 2, Pulverised 
nitrate of barytes, 70 parts; powdered resin, 10 

; and nitro-glycerine, 20 parta, The charcoal 
is carbonised at a low temperature, and consequently 
still contains hydrogen. An addition of from 5 to 
§ per cent. of aulphur to either of the above mix. 
tures gives a powder which fires more briskly, but, 
at the same time, it increnses the danger in the 
manufacture, a , and application of the 
powder. The method of using powders is to 
place them in cartridge cases, the der being 
a a peepee = —¥ fulminate 

lore the case ¢ cartridge 
in placed in the bore-hole and tamped in the usual 
way, and is fired cithcr by a fuze or by an electric 
wire, The fulminate, acting on the nitro-glycerine, 
ignites the whole charge instantancously, 

In our opening remarks we referred to the dan- 

us character of nitro-glycerine, os illustrated 

y several catastrophes, In concluding we would 
bear testimony to the comparatively harmless na- 
ture of dynamite, as evidenced by the Merstham 
experiments, and further by a circumstance which 
came to our knowledge in 1868, In that year a 
tremendous explosion of nitro-glycerine occurred at 
Mr. Nobel's factory at Stockholm, which deatroyed 
the works. Close by was astore of dynamite, which, 
after the explosion, was found scattered about in all 
directions, but none appears to have been ex- 
ploded. ‘I'he further Bs ent of the safety of dy- 
namite is of a negative character, and consists in 
the absence of any record of accident cither in 


ENGINEERING, 


‘Two acci- 
with dynamite while in use in 
they arose from sheer carelessness, In 
one instance the taping was incautiously removed 


manufacture, storage, or tranaport, 
denta have happen: 
mines, bat 


after a misfire, an operation which ought not to 
be allowed in any case; and in the other « half- 


witted miner, having heard that dynamite burned } 


harmicasly in the air, lighted the fuze of a Lar oy 
cartridge, and held it in his hand until it exploded, 
A third accident of a special character occurred at 
Wigan, where a workman was blasting a large mass 
of iron on a very hot day and with loose yan 
not confined in paper cartridges. He fired the 
ebarge, which was not strong enough to break op 
the iron, and he forthwith commenced to recharge 
the hole with dynamite. While ramming the 
eee down with a woolen rammer it exploded, 

lowing the rammer out of the man's hand, and 
injuring him. He was by no means seriously in- 
jared, and would have recovered but for the cir- 
cumstance that one or two small splinters from the 
rammer had entered his arm, and being saturated 
with nitro-glycerine they polaoned the flesh, and 
the man in a fortnight, ‘Three men were 
standing by at the time of the accident, one of 
whom had 8tb. of dynamite in a with him, 
The dynamite took fire and burned slowly away, 
slightly scorching the man who was holding it, but 
not hurting the other two men, 

There can be no doubt that the explosion arose 
from the extreme heat of the iron c uent on 
the explosion of the first charge, the hot sun 
rendering the d te more sensitive, the ram- 
ming down of the powder while in this sensitive 
state causing it to be fired. ‘This, in fact, was sub- 
eeety prorat to be so by Mr. Webb—to whom 
we have alrendy alluded—who took a lump of hot 
coke and placed some loose dynamite onit, The 
dynamite soon began to smoke, and after it had 
smoked awhile Mr, Webb touched it with a rod, 
and it immediately disappeared with a kind of semi- 
explosion. The experiment was repeated several 
times with the same reaults, and the accident 


would not hare occurred if the bore-hole in the | seekets and 


iron had been sponged ont, These are the only 
accidents we can discover, and they are such as 
must and will oceur, however safe the explosive 
may be to handle, where carelessness or thought- 
lessness exist. 


Tox Isprax Senvice.—The death is annoanced of Colonel 
Boileau, R.B., who died recently at Gotiahns, Meters, The 
death may be also noted of Captain Basseri, R.E, 
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NUT-TAPPING MACHINE, 


Tire engrating pablished abore illustrates » new machine 
for tapping nate at a bi we. which has been designed 
and lately patented y: Fr. ee Koch, of Manchester. 
As will be scen from drawing tho machine is constructed 
with a horizontal table on which the nuts to be ta ore 


for ting the ge of the nets beyond the proper 
position ander the taps, Ielow the inclined bed of the ma- 
chine are treadles which are connected by rods to the tap 

troadies are eo arran: the prea. 


connected. After cach nut has been ta) it is 
that the tap should be raised to allow oR nat which 
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The socket is circular for the ter of ite depth, bat 
the ond for nbout three-eighths of an inch is left square, A 
similarly sinall portion of the extremity of the stem of the 
tap bs made square to Gt the square of the ocket. 
A challow gvrve je the circular part of the 
stem within the socket, and a spring pin ts through 
the sorket into the groore, ite ure just sufficient 


press 

pa wine y byron, or haben, acme anon my but nee 
i re nN ed ee 

In the engravings Fig. I isa front view of the machine; 
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JANICKI § FLOATING DOCK. 


eee aks tag: Re emgenent 


is shown at A; and o is the 
mute F 


horizontal table on which the are =) 
plate with the or channels, 61, throagh which the 
nats, t, are conducted into the horizontal recesses, ¢, under 


to descend t! bh the nuts 
BB ed aeaner fmopep clonal my rm Ta = 9 a 
« troad| raising them, t 
prom ty sya he ry Be Te my Figg he] 
the levers, f, is arranged below cach spindle, d°, amd they are 
all keyed on the shaft, 3, while the levers, 9 (one of which is 
rT | fast om the shaft, 
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Ramwar Kevs—A tender of a Melbourne firm has ro- 
cutie been accepted by the Victorian Government for 
10,000 railway keys, This decision has been received with 
much satisfaction in Melbourne. 

Tecustcan Envcation.—We notice that the classes of 
the Birkbeck Institution are announced to commence om 
October 2nd. The pupaleof this institution who have at- 
tended tho examinations of the science and art ment 
during tho present ag 
7 aoe oceasioa, ‘ 
obtaining a scholarship at the Royal College of Science. 


JANICKT'S FLOATING DOCK. 

M. Jawicxt, ome of the members of a firm of contractors 
for public works in Paris, bas recently applied to the stady 
eth, ay of floating docks, the great experience he bas 

by a long practice, in the application of compressed 
sir, in sinking the cylinders for bridge foendations. He 
has patented in this, and several other countries, a pneu. 
tmatic Aoating dock, with Lateral moving floats. The more 
easily to understand the distinctive featares of this dock, 
we may consider briefly the arrangements of the Bramwell 
dock, which it somewhat resembles In 1867 Mr. Bram- 
well boilt for the island of St. Thomas a floating dock 
TOS ft. long, OB ft. Ein. wide over all, 70M. wide inside, 
41%. Gin, high, able to lift a ship drawing 23 ft. 6 is. of 
water, and of 4000 tons displacement. The dock is oom- 
posed of two longitudinal lattice girders, containing be- 
tween them six water-tight pomtooms, forming the lower 
platform, and which are selidly connected to two frames, 
but which can be quickly detached. Twelve floating 
caisson are placed, each between four vertical girders, so 
that they can be shifted vertically with referemce to the 
pontoons, This movement is regulated for each caisson by 
three long vertical screws, the heads of which carry mitred 
pinions gearing into wheels on a horizontal shaft. 
Each of the two main girders carries in the centre an en- 
give house. In each chamber is s tubelar boiler supplying 
two engines, which drive the pumps, and two otber engines 
sctesting the vertical screws. 

The whole of the deck is thes, s0 far as its manipalation 
& concerned, divided into four independant parta, each 
comprising an engine, three pampa, and nine vertical 
screws. 


The bottom pomteona, strongly secured to the two 
girders, become dependant om cach other in such a way 
that they follow the distribution of load im the length of 
the dock when a weight has to be lifted, the postoons least 
weighted coming to the ald of those most loaded, by 
transmitting through the girder a portion of their lifting 

wer. 

The most striking feature in the Janicki dock consists 
{a driving the water from tha pontoons by compressed air, 
instead of drawing it out by means of pumps. The pon- 
toons, Figs. 1, 2, 3, resemble the tubalar cylinders that 
are wank by the preumatle process. There is no bottom to 
the pontoon, aed the five other sides are made very light, 





gence, they have only to carry the difference between 
amoust and the pressure of the compressed air, it may be 
the weight of a column of water ot most equal to the same 
height of the calason. 

This single alteration permits of a great reduction in the 
weight of the pontoon. The comparative estimate made 
by the inventor shows that the cconomy in weight attains 
40 per cent. 

The framing of these bottombess is formed of 
transverse and longitudinal frames, which distribute the 
weight when the dock is loaded. Bulkbeads divide the 
pontoons into several com ents, and contribute alvo 
to their stability. The length & also divided in compart~ 
menta, adding considerably to the longitudinal strength. — « 

When the powtooe rises in the water, the compressed alr 
expands; It may be feared that the expansion woeld not 
take place equally, aed that the water would rush towards 
the place where it was greatest, and woald produce more- 
ments likely to cause danger to the pontoon It was 
necessary to take care that the sir should never escape 
below the vertical aides of the pomteos, and rising wp their 
outer sides form a colatnn of water mixed with air that 
would create a dangerous sabmergence. M. Janicki obtains 
this resalt in a very simple manner, by the employment of 
safety tubes Pipes, open at both ends, sre placed im each 
of the ead compartments, near the lateral sides of the dock. 
‘The lower ends of these tubes are a little above the plane of 
the lower edge of the lateral sides, the upper end being 
always abore the water. Hf by any cause the level of 
water in one of the compartments is lowered near the side, 
below the end of the tabe, the alr escapes by it without 
passing under the vertical plate of tho dock, 

The air forced into the pontoons is compressed by pumps 
worked by an engine in an independent vessel, and it i» bed 
under the pontoons by means of pipes and branches to cach 
of the compartments, every branch being fitted with a valve 
to prevent oxcape of alr, 

To keep the dock afloat when it is empty without being 
obliged comatantly to pamp air ueder the calasons, and also 
to increase the stability, the postooms are mot without a 
bottom fer the whole length, water-tight compartments 
being placed on both sides of the dock, as shown in Fig. 1. 
The pontoons are securely Gxed betwees the transverse 
double frames, arranged so as to form a single structure, or 
to be divided late several independent parta, The elevation 
and plan show these girders continuous from end so end. 

‘Transverse floats, intended always to rest ow the surface 
of the water, in every position of the dock, are movable 
between the vertical guides of the girdera. Ebut the con- 
nexion between these floats and the pontoons is not made 
aa in the St. Thomae’s tleck, by acrewe or other arrange- 
ments worked by special engines. The floating boxes are 
automobile, that ie to say, that the relative positions of the 
floats amd the pontoons vary unassisted, as the dock rises 
and falls, the motive power which produces these movements 
being a part of the weight of the dock, or its rising force. 
Tht it is of course necessary that each of the floats should 
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move alike with reyard to the pontoons, to the end that the 
dock may remain horizontal as it rises or falla; itis needful, 
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pulleys mounted om two sbafts placed 
ef the entire length of a 
then, only to comnerct 
such » way that they revolve in 
This is easily done by 
a transverse shaft, ou which are two 
by bevelled spur wheels, the shafts of which 
relation with the principal sbaf! 
stability is thus obtained, since if the pontoon 
and om the 
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section of the dock shall have # certain stability. If the 
dock is composed of Independent sections, the peetoons will 


find their respective levels, each being horizontal, and | off by 


sinking more or leas according to the load it sapporta. 
The advantages M. Janicki hopes to obtain beyond the 


¢conomy of construction resulting from the reduction of | service 


weight, are the following:—The handling of the dock is 
more rapid, more easy, and more economical, since there is 
lets dead weight to move, and it is wutliciemt to force air 
into the compartments of the pontoons without any trouble 
fin working the floste by the help of special machinery. 
‘The transverse and longitudinal stability is well secured. 
‘The ventilation is better than im the dock with close com- 
partments, and consequently the drying of abips under 
repair is more rapid. ‘The construction of the dock is easy, 
beeause it is formed of a series of similar parts, of which 
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well as in seene of actually in use, to 
and the ns forming the 


dock « flat, capable 


appliances. At present the sumber of floating docks is 
very small, ships have often to travel far for repaira; and, 
when they arrive, may be obliged to submit to a longer 
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he engine, boiler, and coal bouses are at the 
wer tank. she cugine oul pune ons 

on 8 cast-irot sole or bedplate in one castin 
set on a solid ashlar seat, to which it is bolted 
ur wheels are over head, 
a cast-iron box beam and bedplate 
cast-iron 


2 


i. having all the 
connexion with low. 


per dives; but when this al supply 
Boon turned oa, the Gm wrely wi wane ly 
per day during the driest season of the year. 

It is roughly computed that the now works will cost at 
lenst 7500/,, including the purchase of the foundry property. 


THE NORTH SEA CANAL, 
Mz. Macozscon, well known as “Hob 


Roy,” is now 


a} than 
“ Firat of all locks are bein; 


lake 


iles long, 


fugal ip." which draws up the sand and water bodily— 
about vat ofeach in the mizture—and forces it along er HE 

tus was illustrated by us oe page 134 of our 
¢ ist inst.—Ev. E.] . . 
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Garurnixo Evecratcery wrra a Wateine-Caxn—8 
H. Lockett, Professor of Rngineering at Louisiana University, 
writing from Niagara Falls, relates the following phe- 


to iat toward the falls with m walkin; As mon as 
I did #0, I heard distinctly a the wad of my cane a burzing 
noise, like that made by iy from « hearily- 
charged peating the ~, 


canes She cens Boon. 4 — 
the i 
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cought 
ining from the p retinge f welmgheg cg Sy 


suspension = bri surrounded by the vapours from the 
mighty falls, we may stand and on our walking-cancs 
the electricity generated by the waters and coatained 


ia the floating mista I think suitable etvanqeme 

be made to collect enormous quantities of electricity from 
these miste, which might be uned LD mae aa J grand and 
striking effects, thus ng another ai tive 

tights at this wonderful place,” 
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COMPOUND MARINE ENGINES. 
To tH# Epitok of Exoixevacne. 

Stn,— For the last dwelve pears Ihave bean ainonget my 
engineering frieads populari«ing the use of sean coetticients 
as teste of iniicator cards 1 cannot allow to pass an- 
qeestboned the calculation of coefficient givem in last week's 
Exoixeeetxu, for Mesers. Richardson's compound engines 

‘The toral ratio of expansion calculated from capacities 
of cylinders and pressure as cut off in high is eleven times 
The coediciemt due to sack an expantion, and ander mathe- 
matical conditions, is l--hyp. log. 1L=ad.a08, 

‘The low cardebows a buck preswret lb, The total 
pressure effective, referring all to bow, is given as 16.107. 
8.98 x 16,167 az 


125-616, 167 
3.154 as the greatest possible result, even under mathe- 
matical conditions, If the coeficient were really 3,52, these 
compound would be an advance npom perfection to 
the extent of 3.32—8.154—0.166, or ome-sixth of the total 
effect of unexpanded steam. 

I quite concur in the opinion given of the value of this 
coefficient test ef performance by card, but Iam anxious 
to be contradicted in what I am abewt to way, that 22 bea 
fair coefficient in compound engines dolng good work, I 
do not believe that J ever has or ever will be attaived in 
compound engines at sea. 

Common engiees give L.5 when working with abent 


Deducting this from coefficient, we get 


251b. of steam, cutting off at cuethird from the be-— 


ginning. Many compound engines give a coefficient not 
higher than 1.75, and only a few exceed 2,2, and that only 
whee giving a total effect equal to Jess than 2tlb per 
square inch, referring all to low piston. Masy common 
engines working at about 14 Jb. and with little expansion, 
give a coefficient Heth shove unity, and it is as compared 
with these that the compoend engine shows to best ad- 
vantage. 

‘The value of this coe@icient is that it is & true measure 
of the work got owt of the steam, 11 ir the quoticnt fownd 
by dividing what you get by what you pay. The measure 
of what you pay Is the large cylinder full of steam ata 
certain preesure, nemely, that to whieh the whole steam 
for owe stroke would expand to fill the cylinder, To got 
at this we must measure the steam before any of it disap- 
pears from the diagram, aed the best poitt to take it at is 
a litth before the exhanst in the high-pressure eylieder, 
Generally, not always, there is » differemce between the 
*ciual terminal in bow and that due to the volume of seam 
shown ow the high card, We shoekl, therefore, in every 
case try what the high diagram will give ws, and wee it, if 
ia excess of the low terminal, But, in returning to the 
high cylinder, we must avold the compression curners, or 
the rewult will err on the other side, 

My rale for calculating the due-terminal presqure is thin 
Write down the ratio between cvlinders—in this case 3 58, 
Multiply this by twice the length of the card, aay, in lmedoes. 
Set edf the product a4 4 pressure above zero on the bigh 
presenre diagram. Draw a horizoutal line at that height. 
Measure on this llwe the lengths of both diagrams from ex- 
fansion curve to compression curve. ‘The eum of these two 
hengths in inches ia the pressure in pounds due at end of 
Hroke of low piston, if mo steam disappears. 

Hf the reader will try this on lest week's diagram, he 
will find that the Iength of cards is Sin —2*5 x 3.58= 
35.8 Deduct 14.7 gives 21.1 above atmospheric line. 
Draw the horizental line, and, measering om that, the one 
diagram ia 34 ta,, and the other Sim., or, altogether, 6} in 
According to my rule, then, the due-terminal pressure is 
Ghlh. The length of the need mot be measured in 
inches always; any scale for hs can be mend to bring 
height ef horizestal line to be a little before the exhaust. 

In laet week's artich: 4.478 is used as the divisor to find 
the coefticlent Instead of thie 6.125, Twking the average 
effective pressures as given on diagrams last work, amd 
dividing by 6.125, we get a cordficient only 2.64 instead of 
3.32, Bat on remensuring the figures by one onlinate 
instead of ten (I always use only one), [ make the average 
pressures slightly less, namely, 24.6 om bigh and 86 


on low. Referring all to low = 7.15 + 8&5 15.61, 
art 
Ang 2557 = 2.55, which appears to me to be etill a high 


corficient, although much below 3.92, 

I have given the above rule as I use it, but I should ger- 
haps give it iu another form as more easily understood, 
althogg’ not nearly so convenient. 

The hortzowtal line may be drawa without cabealathon, 
just cut both diagrams before the exhaust and at emm- 
pression, or durisg expansion and compression, Multiply 
the pressure at this line, ahewe zero, by the sutm 
of the lengths intercepted between the compression 
and the expansion, and divide the preduct by twiee the 
Jength of diagrams. Divide this quotient by the ratio be: 
tween the cylinders, that is, areas, The quotient is the 
terminal pressure due to the steam ehown om high card. 

J. MePantasn Grav. 
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Benatew.—In our dewerription of Messrs, Richanieom and Sons’ 
compound tevine engines oa 175 of our lest sember, the 
w “ aed bedlers,” wore Isadvertently inverted tn the Mth and 
oo A eaif-euSient ervor was aloo mado in the reference 

on whiel en leg the general ar- 
rangemeat wer pls, neT™INE® OWES he cone at 


RIGHTS OF INVENTORS, 
To tau Enirog ov Exoisunatse, 

yg ge Ri f Investors” eg or 
dinpe! t envelopes the question, especial! t 
ed of it that may be considered ite defence, And the at- 

king party, with Mr, Macie at their bead, is treuted 
with seant courtesy. . 

You seem, if not emamoured with the present system, at 
least beli im its efficacy, And, but for the occasional 
incursion of pérstes, who 7 adorit cam suceeed in levying 
their black-mnail, ia capable of more good than harm. Well, 
there are thase who be 
the worst types of injustice, that has sot ane recdeemin, 

ee to commend it to faturity, and that, whether 

apes other system of rewards or not, the country would 
remove one foul blot from ite legal eeoutcheon by its whole- 
sale reesoval, The bighost ground you take for ila retention 
is that merit may meet its reward. Thia, £ believe, is mot 
entirely ignored by even Mr. Macfie; but one of tho over- 
whelming difficulties Sto define merit, and to bring the re- 
ward bome to the really deserving, He is  moguine man 
who believes this is done, or cam be done, usdor the patent 
laws as they exist. Capital ready to be launched into Ingal 
contest is nomwary to keep the unsorapulous from reaping 
the rewant of sserit ; anit this alone pisces needy inventors 
at the m of mere money- mongers, 

But to piace the exact bearing of extent of any claim 

the dumain of dispute, iL fear, ® function not t 
the spanner of the present fawn And 74 ic considered by 
wnen of unqecstionable status in legal ead politics) circles to 
be impossible to frame sey plan the rich and reckless may 
not igeere. If this should be eo audi there are many start- 
ling facts to sapport it—better that the trath should be 
divalged, and inerit geek a sald in qnptitected markets. It 
la aspurious prophecy that the removal of the meine by 
which merit can be dixposseased and the right of peoperty 
conferred on the andeserving, will “dry up the fountame of 
ht and cut off the applies ingensity. Were it j 

posssble by crushing wrongs and distressing dscomfture to | 
effect 


“ The law's delay, the insolenee of office, 
And the sperms that * patent merit’ 
4H the unworthy takes,” 
would have sccomplisbed i¢ long ago. But the power of 
invention is as much the gift of us asthat of art and 
literntare, and quite as irreprossible; it may be “bern to 
blue unesem," but seldom suffers from #0, 
fundamental prinelples of science oF art were not discovered 
a =P fg he potent ane, ord = 
works ospeare i the law of copyright ; they 
spring from irresistible forecs in mature, “ x st ighty 
current and cocnpaleive course never feela retiring 
Credit for sincerity as reformers is obviously not conoeded to 
the opponents of the patent laws, but their motives are ew 
pacts ring from private chagrin or lowe of persomal profit. 
at Chas ever bees the cure. What politionl change has 
pot bed its antaygonises erpictes bz the same imputations F 
Personal iaterest is often identified with public benefit; it 


is then no that men armed with cow and ani- 


rage, 
mated by #0 great n cause, should come boldly to the front, | six 


even though the incentives may be doubted. Was not 
Cotdes ly interested in the widest development of 
free ? bust bis labours were sot less national nor his 


purposes less lofty. 

In what struggle do you Gnd the moet active agents free 
from some distinct identity that may be termed selfish, This 
does sot mar effort nor frustrate desige whens clear national 
purpose is embodied in the result. It is, then, of senall 
moment that Mr. Mace and Sir W. Armstrong may find 
sop by the sheng, of & werce of hindrance cleared away. 

he ome iedefensible ground assursed by the patent syetem 
embodies the right of public resistance, that is, the granting 
of monopolies, Public money gramted to sceure & private 
cod ina petitioal wrong- Ofcourse tbe assumption is that 
the public ia the gaiser, But money should not be given on 
assumption. Thero should be a clear asd demonstrable 
benefit to the State, Aud this is never the case. The sanetion 
of the State is giver for good or evil, to work a patent if you 
like to sell its suppression, and to stand as « stumbling- 
in the way of every effort in the sazne dirvetion for foerieen 
years, Lf merit is to be reengnieod, and I trust it may, it 
can only be through some medium less exclasive, and wheve 
the eg of protectbon shall confer the right to license 
on State that sasections it. The begal barriers of the 

t systems could not be suffered to stand as they now 

lo in the woy of defining « claim if ever merit is to bw en- 
couraged in bts aid to progress ; bat this mast form the feature 
of some future communication, if 1 am permitted to trespass 


so far. 
‘The defence of the patent laws is not remarkable for its 
or spirit, but ecems rather the fencing of o special order. 
The papers 1 have seen o the subject have been from pens 
more directly interested in the retention of the bewildering 
fee system, than Mr. Mactic in his opposittos. And I ineline 
to the opinioa that a few swch papers as published frum 
the pen of Mr, Wire will do more t eradiente the fowl abor- 
thn than the best-disected efforts of its enemies, For a more 
unique colleetion of its “ embossed sores” that disgust the 
blie sense could scarce he mode, disparaging all hope of 
wman skill restoring it, or aiding it in any way but to « 
well-merited grave, 


September 19, 1871. 

[Our coi ndent is cloquent bat aanewkat obecure; we 
trust that bis views upon the rights of inventors may le 
mare clearly expretecd in his next communication.—Ep, E_) 


—— 


Cyciors, 


Exousn Coa mm Faasen—The total shipments of 


lieve that the wxisting syste is ome of | the 


The | Den’ 


NARROW GAUGE RAILWAYS. 
To tak Eniton oF Exotreerixe. 

Srz,—Thoere is im your last week's icopression what - 
ore 
way, at the opening of the Toronto, Grey, and Bruce Railway 
in Ge S tis allowing comms “ But I must waro 
against wack statements as have the Amencan 
papers lately ‘that in Kuseia em the 3 ft. 6 in. 
nuge railway, some of Fairlie's i 
fa drawn Sie tons gross load 
Now, every on 
engine has 


fonigs country, where ha 
probably anticipated his remarks would never reach that 
man'sears. I repeat I am ustounded, and from the tone of 
bitterness in which those resnarke wero made, it ia a happy 
cireametance for me that from a mass of statements he can 
only pick out what he says be saw in am American paper, for 
whieh I certainly cannot be reeponsible. There are two reasons 
why Tam eure Mr. Pikl must have keows he was tie 
representing me. The Grst is that he knows I could not, 
and sever have, isened during the whole course of my writings 
on the locomotive or gauge question, one single statement 


which own be dis notwithstanding the very startii 
natere of some of these; and, secondly, that he must have 
British Association 


the report of read before t' 
St Edinbergh, giving the particulane of the working of 


Imperial Litay line. 

Probably 1 Rnew how such water will run up bill quite as 
well aa Mr. Pibl docs, but if he wants to create a sensation 
at the next speech he delivers I pray him oot oto Aa 
my expense, of if desirin tee the gauge 1 c) 
made my own, bet him take it from the following extract froca 
the American Railway Times: — ; : 

“Tbe narrow gauge locomotives, built by the Baldwin 
Locomotive Works for the Denver and Kio Grande Railway, 
have been set up and tried om the ne of that road sear 
rer, and are Sow is operation in the constrection of the 


toad. About 34 miles of narrow gauge track (8 ft.) had 
been laid out of at last srooants, and @ this the 
amall tested, Tsamediately 


engines bave been thorough 
leaving Denver the track is fald 


to a tem porar, de 
" of 1H ft. tothe mile, Up this grade the freight ioceeotive 


palled tweety of their four-wheeled Bat cars loaded with 
railroad iron. The engine haeled this train without difficulty, 
stopping and starting seadily with it on the grado. 18 
engine three pairs of drivers 36 in. in diameter, a ‘pony 
truck” tn front, and weighs, in running order, 34,000 Ub, 

bed passenger engine, ‘ Montezama,” (with two paire of 
drivers and ‘ pony truck,” hat 25, 000 threw a train of 
rears, at a of 30 miles am hour, making 


the these with ease. The engines ride well nod steam freely. 
We are permitted to print the following letter from Georral 
Superintendent and Chief Eagineer wood, who ber 


charge of the consraction and ion of the line: 
id “ Denver, Colcrado, August 12, 1871. 
~ Mesers. M. Baird and Co.; 
“Gentlemen.—This is to certify that your engineer hes 
delivered to the Denver and Rio Grande Rallway the three 


« comatructed for them UE COs A engines, 
oH hare been used, ire poeeh 6 pecibat wuecees " 
and I fully believe they will perform all the work ther were 


guaranteed to performs. I have always hed full faith im the 
success of the narrow gauge (3 ft. im this case), and the work- 
ing of the engines as well os of the other rolling stock, which 
wo now hare on hand, fully demonstrate that we were justi- 
Sed in reducing the gauge om our road. 
“ Very truly yours, 
(Signed) “W, H. Guaxnwoon. 
Gea'l Sup't aed Gen'l Manager.” 
T am, Sir, your obedient Servant, 


K, F, Farnasar, 
§, Vietoria Chazabors, Westminster, September 21, 1471, 





HOT GASES, 
To raz Enrron oy Exorsnznixa. 

81n,—About 25 years ego I took ont a patent for “ Hot 
Gas” aed mado some elaborate and exhasstive experiments 
to ascertain its value and ecomomy is practical use; the ces 
was heated by reducing Si aedag te to an oval sectoon, 
and passing it orer ite own Game just neat enough, only to 
escape deposit of carboe, The tum could not be 
fess than 400° to 400"; but this Tl did sed ascertain. The 
trials were made with bat-wing, fish-tall and argand burners; 
I found no Practica L coomomy when the pressure ou the 
apectares of the burners reduced the thame to its proper and 
omtinary wise, that lato say, if the nipple was comuming 
coal gas at the rate of G ft. per hour, anly about 3 per cunt. 
wos saved when the same quantity of gas was being con- 
summed in a heated state and with the same sized flame. 

If, however, the pas passing Ghrough thenipplewnsflickering 
or roaring when cold, I soon found that, as noon #8 it become 
heated, the Game liy assumed aastendy, bright, and 
brilliant form, amd gare a shadow by from 25 to 80 pee 
cont. better light for the sume quantity of gas consumed ; 
the same happened with either of the open burners, and in 
the argand, if the flame with cold gas was yellow end on 
the point of smoking, I found that as the gas got gradually 
het, the flame was redeeed in height and its brillianey 


English coal to Frame to July 31 this yer amounted to | imcevased fully 25 per cent. 


LMT 408 toms, os compared with 1,076,90% tone in the corres 
sponding period of 147%, 


Ther cocloson I arrived at wae, simply, that a mach 
larger yacotity of gas could be comsumed, (by cxtra Bow ur 
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} with the same burner, in» heated than in « cold 
state; there is no doubt that hot gas more readily combines 
with the oxygen of the air, mecting it ns it does, ready for 
iramediate combustion ; hot gas, thervfore, will be useful 
where Hight only, and not ecomomy im use, le the object 

it for. 
Janssen says (ee your No. of Sth inst. p, 165) that “ at 
7.85 the eum rose, the air cooled rapidly, and the thermometer 
fell from 30.20 to 19.40°."” Now does not this go far to 
my theory, that the eun's rays are not hot, to be correet ; for 
in passing through the air they actually reduced the tem- 
perature Fo», they absorbed all the heat they could, or in 
other words gave out their cold, 1t seems paradoxteal if not 
absunl to say a beth or shower of hot sunshine eaddenly 
produced a perature 12° below freeing (radiation or 
evaporation is sot a satisfactory explanation). The wun's 
rays prodace their maxizsum hest only when they are eud- 
dently arrested and strike point blank « resisting medium ; 
when they onward, as through ginas, ice, 4c, they carry 
Rar heating powers, whether the sun be or 
, the bent be radiates is lost long before 
has rays reach our placo in the heavens. 
1 am, Sir, yours truly 
5, W. Suir, 





CENTRIFUGAL DREDGING MACHINERY, 
To tax Enrron or Exotsnenina. 

Sin,—We observe in your isswe of the Ist inst. om pages 
183 and ® description and snapaing, of eontrifagal 
dredging inery, sail to be invented hy Mr, James Burt, 
“yr ee hon ‘thas this machinery h but sligh 

e to in t chi inery, with but ry 

wusiations ta our investion, and is manufsetured by us. 

Weare, Sir, your obedient Servanta, 
Gwiese axp Co. 

Hesex-streot Works, Strand, September 8, 1871, 
———— 
BREECH-LOADING ORDNANCE OF THE 
‘ait We prige AGES, 

On iy & moet interesting consi; bs 
rived at the Koyal Arsenal, Woolwich. Se consisted of three 
bronze guns, manufactured evidently st an execedingty 
early date, although im a moet perfect ‘state of preservation 
“ the various parts, and which wore furwarted 


aes eer aga ifted in and out by means of » handle. 
: Yent-picce is mot solid as in the Armstrong gun, but 


the Sgure of a tion with wings, In « similar position on the 


Puaraok in keeping up » communication with his base of 
operstions whee pursuing the larnelites! The third jun, 
Which was reoetved yesterday, is un ordinary-looking weapon, 
somewhat stnilarin shape to those whiel were used in the 
last contury. Lt hae» bore of J im., mexsures about 9 ft, in 
leogth, and is also of bronee, but does not bear the eame 
Mamp of antiquity as the reet.—Standurd. 


Haewicn Haxusoce Deresces.— Some extensive alte- 
rations at Langward Fort, the maim detence of the entrance 
to Harwich hartoar, are aboat to be carried out by the War 
Office authorities.  Assang other improvements it ls intended 
to build « pler at Languand for the pi of disembarking 
stores, &e., the means of approsch by land being most cir- 
cuitous. The total cost of the mew wurks contemplated at 


Languard will be about 69,000, 


As Uspeeonocrp Tvnxisu Rarwar.—A conorssion has 
been obtained for a short undergroand railway be¢won Galata 
and Pera to be worked on the pneumatio system. The pro- 
moters intend to commence the tunnel at once; there will 
be two or three intermediate shafte for light and air. The 
Galata station will be in tho Hee Voiveda, and the outlet at 
Vera will be in the Kuo Kibristan near the municipal build- 
ings. The transit will bo effected im two or three minhtes, 
and at very frequent intervals during the day, 





TAKING DOWN A CHIMNEY AT THE TEES IRON WORKS. 
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TARING DOWN CHIMNEYsS. 
Wr annex engravings showing an ingenious arrang- 
ment for facilitating the taking down an old chimney shaft 
which was employed some little time ago at Messrs. Gilkes, 
Wilson, Pease and Co,"s Tees Iron Works, Middlesbrough, 
and which was designed by the engineer of the works, Mr. 
Charles Wood. In cousequence of the chimney shaft on 
which this arrangement was employed, standing in a 
crowded position, the plan of beteing it fall was inndmissible, 
and it had to be taken down from the top. The questla 
to be dealt with thus was, bow to get the bricks down with 
aa little damage as possible no that they might be used 
again for building purposes? Owing to the position of the 
chimney the bricks could mot be thrown down owtaide, 
while, if thrown down inside they would have been smashed, 
or Uf lowered by mechanical! means the process would have 
been very tedious. 
Under these clreumstances the question was considered 
whether the bricks could mot be allowed to fall by their 
own gravity; but at the same time be cushioned su@ickently 
to break their fall and prevent damage, In order te do 
this an air-tight iron box was placed at the botiem of the 
chimney #4 shown in the section, this box being fitted with 
an alr-tight door, mounted on hinges and closing on an 
indis-rebber face ayainst which it was tightened by a wedgo. 
A wooden spout was then fixed om to the top of the bex 
and carried up to the top of the chimney; this spoat was 
J} im by Sim inside aod was made of planks 14 in. thick 
well nailed together, with a little white lead on the edges, 
thus making the spout perfectly air tight, The spout was 
made lm about 12 (1, lengths, and these were joined togetber 
by cast-irom sockets or shoes as shown in the detail view, 
and caulked round with tarred yarn—the whole apparatas 
costing but about 6. A few stays were put inside the 
chimney to keep the spout steady, and steps were nailed upon 
it by which the men could ascend, It will be seen that 
the whole of the spouting being perfectly air tight, if a 
brick filled the spout perfectly it would not descend ; bet as 
the section of a brick is Sin. by 4} in. and the spout was 
Shin. by Sim. there was a ie space each way through 
which the alr could pass the brick freely, this space farther 
allowing for any irregularity in the size of the bricks. 
The result was, that the bricks being partially ceshioned in 
their fall, arrived at the bottom without any damage what- 
ever. As soon as the box was full the man at the bottom 
tapped on the spout a@ a signal to stop, and then opened the 
air-tight door and removed the bricks which bed come 
down, This being dono he again shut the door and sig- 
nalled to the man on the top to gu on again, The man om 
the top lowered bis own scaffold, and as the spout got too 
high he cut « piece off with a sew, If there was mach 
mortar sdbecing to the bricks, it was knocked off before 
putting the latter inte the spout, and it was allowed with 
any little pleces to fall imside the chimacy and was wheeled 
out, The plan we have described is, we believe, quite new, 
and it is certainly most simple and ingeniows. There are 
no dowbt many circumatances ander which it might be ad- 
vantageously employed, 


Coat 1x Exprta.—Coal bas boen discovered in Rajpore and 
Kunimus, in the territories of His Highness the Nisan, 
Miners have been seat to ascertain the extent of the seama, 





Americas Stxamsoat Bor.eas.—A prominent citizen of 
New York writes, that the boilers of few of the Sound and 
North River steamboats and of tho ferry boate will bear in- 

om. Letters from New Orleans amd the principal towns 

slong the Mississippi assert that the recent explosion of the 
boilers of the Geran Wave at Mobile may be repeated any 
day. Inepector-Cieneral Belknap is expected to issue shortly 
| a series of stringent instructions under a recent Act of Con- 
and Jocal inspectors will be directed to subject the 


~ | boilers of all steamboats in their reepectire districts to the 


moet careful scrutiny. 


Sepr, 22, 1871.) 
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THE HARBOUR OF BRINDISI. 
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FOUNTAING 
OF CESAAR 


Barsnws illustrates in the present day two of the most 
marked characteristics in the rise and fall of primary pesl- 
tions with reference to war and commerce ; it was the chief 
port of the Casars, whose Meets were bailt and equipped at 
Brindisi for their frequent attacks upon Greece, and to-day 
it ie the chief amd moet desirable point for the chief material 
interest to two of the greatest important empires in the 
workd, Eeghand and India; infact, it is the turning point 
where associations of the West mast eed and those of the 
Eastern world commence, and is all but home to the wearied 
Indian, of still further removed Australian. Brindisi 
anciently marked the termination of the Appian Way from 
Rome by the two monuments or columns on the heights 
above the harbour, which were probably surmounted by 
beacon lights, though this is conjectural; they are 65 ft. 
fn eight and are composed of eight blocks of varios 
elppolino, and are ormamented with figeres of two of the 
Latin Gods, one which guards the sea, and the other the 
city. On the base is the following inscription: 

XILLYS FISPIV@ALTIB. ATG, REFVLOT 
PROSPATSALVPVEVRBMUANE ST VXITA 

QVAM IMPERATORE. SMAOM . . 
UE); WENL OL. . wre ee 

Here Virgil was born, und his Bouse is still shown, 
thoegh not carefully preserved. There is aleo an ancient 
castle of Frederick IL, who derided the Pope, The aucient 
wall of the city still remaina, but many of the old churches 
have fallen into ruina, the effect of earthquakes, The 
ancient city of Brindisium is mentioned by Herodotus in 
the fifth century mc., a8 having been fou by « colony 
of Greeks (Etolians). The port was considered of great 
importance in theen days, being so conveniently situated at 
the mouth of the Adriatic ; it naturally drew to it the com- 
merce of all that part of Italy and the Mediterranean. The 
port now consists of a mest commodious inner and outer 
harbour, with deep water up to its walls, the large steamers 
ek and O- parser dom also thoes of the 

Society for avigation of the Adriatic, being 
moored in front of the line of buildings. The port is 
ensily ade im all weathers, and is perfectly secure from 
all westerly gules, while the country at its back is pic- 
turesque and fruitful. The railway station Sanierresaly 

i t 


We are indebted for the abore illustration and particulars 
to our correspondent Mr, George Latham, of Trieste, 


Gzawas Peteoteum.—Petroloum, it is stated, is mow 
being obtnined at various paints in German , and operations 
have bees to 

m nedsteken bore at weusual depthe fur this 
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NOTES FROM PARIS. 


Pans, Sept. 18, 1871, 
Sewace Ovrrau. 
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Le E200 METRES. 


ascertaining the prieciples of distribution, has just pre- 
sented to engineers and contractors a new type of Watt's 
dynamometric isdicator, which shows a real improvement 


Amonost the questions with which the Municipal Conncit | @ the well-keown apparatus. 


of Paris ls occupied at present, is coe of great importance, 


It is known that whee the speed of the engine to be 


aed with which our readers ure alrendy acquainted by an examined exceeds 60 revolations per minute, the piston of 
article which appeared in these colurmms on the 9th of June | the indicator is throws beyond the point corresponding to 
last. It is the question of the discharge of sewage waters, | the maximem pressure of the ateam owing to the inertis of 


The Prefect af the Seine bas recently proposed to the council | the moving 


to prolong for several years the lease of the depdt of Bondy. 
mike en inewn at this dept wher the larger part of 
solid and liquid sewage is discharged, to be there trans- 
— pepe and into Sees ammonia. The 
eounecil foresee that im pro! this lease they 
insure the costinuation of the existing system, the incon- 
veniancies of which are so strongly felt by the population 
of Paris, and also by the inhabitants of the localities around 
the cestre of infection established at Bondy, Before pro- 
are te the council any definite decision, the commissian 
ntrusted to examine the matter has wisbed to examine the 
numerous schemes proj 
the condition of outfal 
many inventors, —— ee men, 


Jong the Seine may be cleared of all the sew impurities, 
aed that they may be euploye tan uxtenaivedagto i 
the fertilising of poor lan: 


The commission, convinced of the intimate connexion 
which unites these two questions, hes not adopted the con- 
tract that was proposed to it, and has resolved to stedy 
more deeply tho different processes of sewage atilisation 
before ¢ any actual step in the matter, 

Already the sew Municipal Coencil bas given on several 
questions of adsalmistration, proofs of liberali 
pendence. This new example permits ua to that it 
one ie uit the paths of routine, and that it will ald 

city ‘stia in the progress and improvements of 
which she has so mech need, 

- Steam Ixpecatons. 

. Deprez, a young engincer of merit, who is 
sree mathematical Sovtetigetions ve ie 


well known b: 
distribation of steasn, who bas invented an expansion gear 
and a simple and ingesious method of calculation for 


and inde- | ——————— 


parts, piston, piston-rod, and spleal spring 













which produces the effect of acquired speed, This cause of 
ecror is diminished by the piston and rod of 
aluminium, aud by reducing as much ax possible the mass 
of the parts; bat the curves traced by the ladicator or en- 
gines at high speed, and particularly om locomotives, pre- 
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sents, nevertheless, at the points corresponding to the eom- 
mencement of full admission, an irregularity which detracts 
from their exactitude, and diminishes thelr value. 

M. Deprez employs a most ingenious, and, a4 we believe, 
& Quite new means of entirely avoiding this inconvenience. 
The spiral spring is enclosed as usual in a cylindrical tube, 

wing a vertical slot for the passage of the pencil-holder. 

low the spring is placed « horizontal forked piece which 
ewtera the tube through the slot The piston rod, which 
passes through both arms of the fork, carries between them 
an enlarged part, the height of which ie a litth less than 
the distance between the two arma of the fork. By the 
aid of an outside screw the peeition of the fork can be re- 
gulated in such a way as to compress the spring up to a 
point corresponding to a certain pressure of steam, for 
example, 40 Ib. per square inch. It will be easily under- 
stood that if such an indicator ie pat ia commantcation 
with ao steam cylinder, the piston cannot move until the 
pressure reaches 401b,, and the pencil will deseribe a 
straight line om the paper rolled around the drum of the 
indicator. If in one point of the stroke the pressure ex- 
ceeds 401b., the piston yields, and will Srgim to more, but 
as soon aa the enlargement of the piston rod reaches the 
wpper branch of the fork, this movement will also stop. 
The pesetl will trace then, after havieg described a hori- 
zootal line, a small portion of the curve, then another part 
of the horizowtal line, and the polat of departure of the 
pertion of the curve will mark the point in the stroke when 
the steam reached the preaware of 40)b. Te is sutttetent, 


A series of little cylinders are placed in communication 
with the chamber im which the explosion takes place. The 
platens in these cylinders are adjusted by the springs to 
exact moment whea one of these 


Gousrownen Gavars, 

Apropos to this subject the following is another new 
means which was employed during the siege of Paris, with 
the object of ascertaining the maximum of this pressure in 
the new piece of 7, by M. le Commandant de Refye The 
process is based om the investigation of M. Tresea om the 
flow of solids. A bronze cylinder plereed with « round bole 
was screwed inte the chamber of the gus (see sketch). In 





od 


a recess made in this drilled bole waa placed a thick dise of 
lead, and above this was ecrewed a small steel plug, in 
which a bole of small diameter was drilled. The pressure 
of gas from the explosion caused the disc of lead to flow 
through this opening in the steel ping, amd the flow ex- 
fended more or bees according to the intensity of the prea- 
sore. By this means it was ascertained that im certain 
heary guna, the interior initial preewure sometimes exceaded 
4000 atmospheres. In the plece of 7, thanks to the em- 

ent of compressed powder, the prestare did mot exceed 
1800 atmospheres. 

Arsack axp Lonnanse, 

In a recent article we called the attention of our readers 
to the conseqeesens that will follow the cession of a part 
of Alsace and of Lorraine from « commercial and industrial 

tef view. A special convention has cince some time 

in preparation between Pressia and France to case 

the transition between the actual rate of import im these 
and the definite altuation which the annexation 

will impome, J'ressia, fearing to see her markets inundated 
with Aleacian and Lorralniam prodects, asks that the 
frevdons of introduction in France may be continued up to 
the end of the present year, that they may be ndmitted 
there for six month at one-fourth deties and then for a 
_ half rates, She offers in exchange reciprocity for 
ich merchandiee intended for commnmption in the an. 
nexed provinces, aud an antlelpation of the evacuation of 


six Freech departments, oceapled by 80,000 men, ond 
which ought, by the terms of the Treaty of Peace, only to 
be liberated on the pa t of the fourth half milliard. 

Now the President of the Republic not having: bees able 
on the eve of the prorogation of the Assembly to comelade 
the arrangement, submits to the deputies the basie of the 
treaty that he proposes to conclude with Prussle, and de- 
mands from them the mecessary power to ratafy, in their 
absence, this sapplemestary treaty. 

This proporition, made at the moment of the adjourn- 
ment of the Assembly, has caused, naturally enough, muck 
emotion. Opinices are very conllieting; on one side the 
desire to hasten the liberation of the French oi] and to avert 
an industrial crisi# from their fellow-countrymen violently 
denationalised ; on the other side the fear of involving « 
sacrifice om the parte? the cottos eplamera of Normandy 
and of French metallurgista—a sacrifice of which the 
whole country will bear the consequence. 

The Assembly on Saturday decided to pass the project 
with some modifications, The cotton and iron of Lorraine 
will (hus probably enter France free for three months 
longer, and will exjoy the benefits of « reduced tariff for 
another eighteen montha, 


Thanx Prospects. 


The general situation ls good for trade, industry, 
finance. Orders nbound in Paris; prices of 
coals hold Grm; railways give bigh receipts, The funds 
steadily rise, the spirit of eoterprice is awaking, on all sides 
new projects are talked of, The city of Paris loan, which 
will be pat ont the 20th of this month, gives rise already to 
active megotistions. 

But this vitality and this energy will be enbesisted to # 
rude proof in proportion as the new taxes come into force. 
Amongst other things the tariffs for travellers on boata, 
railways, and pablic carriages will be increased from the 
Ith of October by one-tenth, Already the new postal 
tariff is at werk, From the Ist of January will be taxes 
on carriages and horses, As for the tax om matches, in 
its application the executive power appears to hesitate 
reason of the difficulties in carrying if out, the details of 
which were not anticipated. 


THE MOUNT UNION BRIDGE, 

Tis bridge, ivstrated in ovr two.page engraving, bs 
constescted epon a plan known as “ Pettlt's stiffened tri- 
angular truss.” 

The object sought was to obtain a form of truss, self- 
adjuming, economical in prieciple, and simple in the ar- 
rangemest of its partes, The ordinary foem of triangular 
trass fulfils the firet of these conditions, but although 
theoretically economical in principle it does not prove so in 
practice. Practically, a form of trues with vertical com- 
pression members and inclined ties and counters, ix con- 
structed most econemically, asd Mr. Pettit that a 
form of triangular truss should be — aa here shown, 
with vertical and inclined members. Under « ueiform load 
the vertical members sustaln compression and the inclined 
members tension, not necessarily the maxinsnom strains, 
however, which, except for the end members, occur ander 
certain conditions of the variable load. 

Under the action of the variable lond certain Inclined 
members eattain compression and certain vertical members 
tension, but the ameant of such strain is not very reat, 
especially im large epens where the dead weight of the 
bridge plays am important part, and it is easily provided 
for by comstructing euch vertical members to resist tension 
amd soch inclined members to resist com ion, the 
vertical members requiring no more materia] than needed 
ander maximum compressive strains, and the Inclined 


and 
an 
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Height of truss centre to centre of 


nie Pea "tds 15 ft. Sin. 
eight from masonry om 
we centr of lower chard wast on Din 
froan top of masonry on 
eat te pane of tall Pag l ots a 18 ft. Spin, 
Distance from centre to centreof tresses 9 ft, Gin. 
Extra length gives be upper chord aver 
lower chord for camber yy in. in oach 
sub panelsintruss 000 ue aus eae Dim 


The ultimate strain per square inch for tension is taken 
at 60,000 Ih, amd for compression in the case of abort 
prisms, 96,000 Ib, Gordon's formulm is used in the com- 
putation of columns, and a factor of safety of 6 adopted 
througheat the structure. 

The epper chord is formed of channel and deck beams, 
connected together at the top by a rolled plate rivetted on, 
an increase of section being giren to the chard towards the 
centre of the bridge by the addition of rolled plates on top, 
and also of thickening plates to the sides of the webs of 
the deck beams. 

‘The lower chord is composed of links 6 to 7 in. deep and 
of varying widths, having upset beads at the ends drilled 
for connecting pins, the upset heads being in. thicker 
than the body of the link. 

The vertical poets of the primary system are constructed 


q) of X beams and channel bars, conmected together and etif- 


fened as shown is the plate, 

The main carrying links are dat bars, Gin. deep, amd of 
varying widtha, sod arranged in pairs, those towards the 
centre, which have to resist compression under the action 
of the variable load, being braced by internal diagonal 
bracing and joined by rivets with distance ferrules, The 
ends are speet and drilled for comnocting pins, the upset 
being 3 in. wider than the main body of the lidk. 

Ie the centre of their lengths, where the intermediate 
connecting pins pass, the braces hare thickening plates 
riveted on so that the proper section shall be maintained. 

The vertical of the secondary system are composed 
af two light ol bars, beaced by internal diagonal 


bY] bracing, and joined by rivets with distance ferrules. ‘The 


Inclined miffenars are formed of two rolled links 3 in. 
wide, bulged and stiffened by rivets and distance ferrules, 

The upper and lower chord connecting pins of the 
primary system are all 4 in. diameter, the upper chord 
connecting pins of the secondary system are 1}in. in 
Giameter, and the intermediate connecting pina im centre of 
length of main carrying braces are 1} in. in diameter, and 
of steel, Where meceesary, the enda of the pins project 
oat and are planed off flat on the aldes to afford comnexiogs 
for the lateral and diagowal bracing and struts. 

The lateral struts are composed of two pieces of tolled 
fron, bulged and stiffened by rivets and di ferrules. 
The IJateral and dingonal bracing are of rownd rods with 
sleeve nuts for adjustment. The apper lateral bracing is 
between the centre and side trusses ani in sub-panel lengtha, 
The lower lateral bracing has the roda pass from outer truss 
to outer trasa, above and below the bower chord of the 
ceptre truss, ‘The struts are between the centre and side 
trasses aa In the upper chord. Dingoal bracing ts placed 
at every post in the primary eystem, and in the two central 
pancls only of the sub-system. The latter is merely useful 
for miffening the main carrying braces and Is formed of 
light roda, the struts for the intermediate pine being made 
of two piewes of light T-iron balged and stiffened by rivets 
and distance ferrules. 

The loleter blocks and pier plates are of wrought-iron, 
constracted under the Wilson patent, and tho former have 
hinge comnexions with the trusses, allowing of adjustment 
of position. Each truss is fixed at one end, the bearing 
blocks at the fixed end, and the rollers at the other being 


members only s small amount more than required for | chilled 


maximum tensive strains. To further induce economy of 
construction and simplicity of detail, the angle of the 
inclined members from the vertical is taken at about 46°, 
and a single intersection erstem is adopted, thos massing 
the material as noch as possible. In a bridge of long span, 
however, by this arrangement the triangles become quite 
large, the foclined braces are lomg, and for a deck bridge 
the upper chord is left for too great a distance in each 
panel unsupported. 

A moondary system bas therefore been Intreduced, con- 
sisting of a light vertical post and an inclined pancl stiffener, 
the two conmecting with the isclined main carrying braces 
at its middle point, thus shortening and stiffening it for 
compression, and at the same time effectually trussing the 
upper eherd fer the length of ome panel, In caw of a 
throagh brid, a bower chord wowld be truseed inatead 
ef the upper pry The structure is designed as a double 
track dock bridge, of three trusses, the trusses being so 
placed that whee both tracks are loaded, each tress carrics 
eome-third of the total load. It is comstructed entirely of 
wrought iron, except certain connecting pina, which are of 
steel, and the rollers under boleter blocks at the ends of the 
trusses, which ore chilled castings. 
are Joined together by pin comnexions threagheut. 


The following are the principal dimensions and data: 
Number ofspansoverriver 2. 2. wr 
tonal, or clam » canal es ee see 1 
ngth of spans, centre to centre of en et 
One pay ooo ove Pyat ft. Gin, 
Three spans ore oo tee any 1281, Gin. 
One span (canal) ae we ee 125M di 
Number of trusses in cach span ves o & 
» » main panels iu enoh truss ou = 8 
” » » eo” ” ow §=16 


The different members | gteik, 


Thickening washers are used on all connecting pins 
wherever necessary to make all joints snug and tight. It 
may be interesting to state hore, that the Pennsylrania 

road Company have been steadily renewing their 
wooden bridges with fron as rapidly as necessary, and that 
atthe close of the present season there will be on the 
main line between Philadelphia and Pittsburg 15,970 ft. 
Hueal of double track irom bridging, and only 4590 ft. 
lines! wooden bridging. Of the Intter 3682 ft. are of one 
bridge, that over the Susqnebanna river at Harrisbarg. 


aa 


Surrpcreoens’ Sreike on rae Covpe—Thie strike still 
retesina in state gua, with thie differoneo, namely, that the 
esaployers are abowing some di itiom to resort to serious 
measures. There are still om the strike-roll in the Glasgow, Par- 
tick, and Govan districts about 340 mea, some here- 
abouts having found week in other shi 
other branches 





ports or at 
of business. Evidence o ve action on 


the part of the masters is seen in the following excerpt 
of Pong mr. of the Clyde Lam mye and Asa 
cintion, held om Moni 4 in Glasgow: “Tho meeting, 


, 


are at work; ood that 
the 


to prolong the strike in = district—it was 
unanimous opinion of the that « lock-out of all the 
carpenters on the Clyde should in the event ofa 


ation, 
general Jock.ont may take place in all the shipbuilding yards 
and marine engine shops om the Clyde. 
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MOUNT UNION BRIDGE OVER THE JUNIATA 


JOSEPH M. WILSON AND HENR 


(For Description, see Page 19 
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THE MONT CENIS TUNNEL. 

Tue story of the skill, patience, and enterprise, 
the difficulties that were encountered, and the means 
developed for overcoming them in the slow and 
tedious construction of the Mont Cenis Tunnel, are 
now being 80 completely and 80 ably degeribed in 
the long series of articles by Mr, Francis Kossnth, 
which are in course of publication in this journal, 
that in noticing the great engineering event of the 
week, little is left for us to do in this place, sare to 
puton record the fact that the official innugura- 
tion of the tunnel took place on Sunday Inst, 
when Italian ministers through it from Bar- 
donntche to receive French congratulations at 
Modane, The modest celebration attending this 
event iain pes em 4 with the quiet and unostenta- 
tious way in which the whole work has been pro- 
secuted, ita progress only being made known 
through many years past by occasional newspaper 
paragraphs or stray letters to the different journal. 

Mr. Kossuth's articles form, in fact, the only com- 
plete account of the work from its inception to its 
completion. Far more atir, indeed, has been made 
about the temporary mountain road built upon Mr. 
Fell's system at so large an outlay; the duty of thax 
line is now over, ite rolling stock will before long 
be scattered, for the life of the line has been 
shortened several years, owing to the energy 

with which the tannel works have been pushed on 
to a conclusion. 

It was on the last day of August, 1957, that 
Victor Emmanuel fired the first blast on the Italian 
side, and it was on last Christmas Day that the 
headings met under Mont Fréjus, and the tunnel 
could be looked upon o# complete, More than 13 
years of work had passed during the whole of which 
no show was made, save in the growing accumula- 
tion of débris, which marked the onward 
of the drifts into the darkness, Our re: are 
familiar with the method in which the tunnel wag 
laid out, and bow long a time was spent in the 





careful 

error in'which would have thrown the headings ad-| * one-third the indicated power, at 00 lb, pressure 
vancing on the opposite sides into wrong courses;in the boiler, cutting off at three-fourths the 
that would hare diverged from cach other with) stroke, and the periphery of the fly-wheel running 
every yard of progress, 
accarney of all these early operations, when at last | that it practically afforded to a maker the power of 


~ | not have been Jesa than 2,000,000 tons, represent~ 
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ration of the preliminaries, the least|of the engines entered for trial shall be taken as 





The results proved the) 1954 ft. per minute.” We urged against this rule 
the work approached completion, and the drills of | giving any desired ‘+ nominal” power to his engine 
the Italian and French workmen could be heard at) —so long as the boiler power was sufficient—simply 
both headings, ag the wall of rock decreased in| by varying the size of the fly-wheel, while our con- 
thickness, dwindled to a shell, was broken throngh, | temporary aupporta it on the ground that 188¢ ft. 
and the centre lines of ench portion were found to| per minute is a belt speed enitable for driving 
correspond. thrashing machines—and therefore an‘ appropriate 
But although the contract time for completing | eperd for the periphery of the fy-wheel of an ayri- 
the tunnel was notapproached by some seren f barre cultural engine—and also because the rule afforda a 
if the energy which i marked the progress during | relation between the nominal power of the engine 
the past few years had been eteadily preserved from jand the power given out on the brake, whieh is 


-l[the commencement, the tunnel would have been —_= independent of the size of the fly-wheel, The 


opened almost at the same time as its companion | first of these arguments would be a perfectly legi- 
marvel of modern European engineering—the Suez | timate one if, — actual trials, the competi- 
Canal. Political events, to some extent, interfered | tive engines had to be run at such a speed that the 
with steady advancement, and for the first five Pose of their fly-wheels should more at 
years the worka were but slowly pushed forward. | 1584 fc. per minute; but no such limitation of speed 
(n the other hand, nothing but the ability and un-| is to be enforced, and hence we have the anomaly 
tiring energy of Sommeiller brought to perfection | of there being no definite rtion between the 
the ——— by which the piercing of | speed at which the engines are to be actually run, 
the rock was effected, and by which the ultimate and that at which their nominal power is to be 
progresa became #0 rapid. estimated, Thia fact also disposes of the second 
It is somewhat difficult to realise the amount of) argument urged in support of the rule, 
mere inechanical work that had to be performed in| According to the terma of the prize sheet, the 
excavating the passage under the Alpe, The length competitive engines are not to exceed § horse power, 
of the tannel is 13,364 yarda, more than 74 miles, | but we maintain that the rule for nominal power ; 
and its sectional area is 71} yards, so that about /as it at present stands, practically places no limit 
{Hi0,000 cubic yards of rock had to be excavated | on the size of any engine which may be entered a4 
and carried to apoil with an average lead of 1.575 | an S.borse engine. For instance, all engines with 
miles, ‘The weight of the mass of excavation could fly wheels 5 ft, in diameter will have their “ no- 
| minal” power estimated according to the indicated 
power they develop when running at 120 revolu- 





ing a work of about 4] millions of ton-miles in the 


wi | carriage to spoil, Mr. Kossuth stated in his article | Hons per minute, and all engines which indicate 2+ 


in this —_ last week that the number of blasts | horse power at that speed will be rated as § horse 
required to excavate 130 cubic yards of hard rock engines, quite irrespective of the speed at which 
If this proportion was uniform through- | their boiler power and general construction will 
out the tunnel, there would have been 2,954,000 onable them to work during the competitive trials 
blasts required, consuming 580 tons of powder, to on the brake, The opportunity is thus afforded to 
complete the work, And all thia labour had to be | any maker who chooses to avail himself of it to 
formed under the most unfavourable conditions, |enter an engine adapted for high speeds and with 
ina confined apace, which limited the number of ample boiler power, and, having got it rated as an 
men that could be employed, who had towork in § horse engine by fitting it with a large fiy-wheel, 
an elevated temperature, without a ray of lighs, to then develop a power on the brake which would 
except from lamps, whose existence was dependant throw the performance of all the competitive en- 
upon the supply of air forced in from the outside, | ines of the same nominal power into the shade. 
while the whole of the machinery had to be driven| It is urged by our conteny that high-speed 
from the same source that supplied the workmen. | enginesare in no favour with the public, and that it 
From the commencement to the close, the works |++ would probably be found a very bad speculation 
of the tunnel were carried on without error or |to enter on the construction of bie engines, 
failure, the genius of the lamented Sommeillor| with 3ft. fiy-wheels, intended to drive thrashing 
overcoming obstacles almost ns fast as they arcee; machines.’ This ia undoubtedly to a great extent 
and the experience he has given to the world will trae; but it is also true that steam ploughing and 
ever secure for him his well-earned fame, for all traction engines are gradually paving the way for 
that has been learned at Mont Fréjna will be pat) the introduction of high-piston speeda for general 
in practice elsewhere, as the necessities of commerce — purposes, there can be no doubt 
demand works from the engineer even T) that the time is not very far distant when such 
than that which has just been so triumphantly con-| speeds will be common. Moreover, ns our con- 
cluded, temporary justly obeerves, the Cardiff competition 
will be essentially a competition of * rncers,” and 


batever be the objections to the tion of 
NOMINAL HORSE POWER. way yt sh-piten e gtd —— vl 


Tuner weeks ago in speaking of the portable 
engine triala to be carried out by the Royal Agri, practice, they do not apply to such trials as those 

pga , ‘4 to be held by the Royal Agricultural Society next 
eultaral Society next year at Cardiff, we had occa-| ooo. Taking all these { i i 
man bo ng pore inion adverse to the rule by | Te cannot motif our opiaien of p Prey =] 
which it _intende that the ‘‘nominal” horse “nominal” “aa wer Dtrodueed re the Society, 
power at which the competitive engines are to be! 64 we believe that when the Cardiff trials are 

concluded it will be found that the reeults will full 

justify the opinion we hold, that the new rule will 
afford no definite measure of the real power of the 
engines entered for competition, 


eet oe 








rated during those trials shall be ted. Since 
then we have noticed in a contemporary some 
arguments urged in eupport of the new rule to 
which we have referred, and aa we believe that these | 
arguments are founded on a slight misapprehension 
of our stalementa, we desire to any a few words 
concerning them. In the firat place, however, we 
may remark that we are glad to notice that our 
contemporary swith us in regretting that the 
term ‘nominal horse power” should be retained at 
all; and we, on our part, agree with our contempo- 
rary in considering that, in spite of its absurdity, the 
term rt ed to be retained - for Cs roma ae 
until the ing public ia better aequain 
Pett checepetibiion of erentengines. But wemust 
differ from our contemporary when he urges that 
the new rule ie an improvement wu those previ- 
ously in use, and we do so in the firat place because 
we regard the new rule as an unsuccessful attempt 
to give a detinite value to an indefinite quantity ; 
in the second pie because it lacks the facility 
of application which is the only thing which renders 
a of this kind excusable at all, The new rule, 
it may be remembered, is that the nominal power 








TRACTION ENGINES. 

Ox Tuesday last on interesting trial was made, on 
the road between Rochester and Chatham, of one 
of the light class of 6-borse traction engines con- 
structed by Messrs, Aveling and lorter, of the 
former place, Engines of this class—to which 
reference bas on several occasions been made in our 

—were first designed by Messrs, Aveling 
‘or the use of the Royal Engineers, and it waa 
under the direction of a committee of that _ 
by whom the name of * steam sappers” has been 
iven to these engines—that the trial was made on 
eaday lust. ‘The principal gradients to be traversed 
had been accurately aacertained previous to the 
trial, and the latter was conducted under the 
immediate superintendence of Colonel Ray, R-E., 
Captain Clayton, R.E., the secretary, and other 
ollicera of the committee. 


192 


The engine with which the experiments were 
made waa similar to that which did no good a duty 
during the recent triala of the Royal Agricultural 
Sesiety at Barnhurat. It had a single cylinder 
Fjin. in diameter, and J0in. stroke, and driving 
wheels 5 ft. in diameter, while the gearing was in 
the ratio of 17 to 1. The boiler was of the usual 
locomotive type, with 25 square feetof firebox sur- 
face, and §4 aquare feet of tabe surface, or 100 
square feet of heating eurface in sll, while the fire- 
urate aren was 4.15 equare feet, The weight in 
working order was § tons 4ewt, 1qr., of which 
weight probably about 44 tons was, when the en- 
gine was pulling, thrown upon the driving wheels 
Yhe latter, we should state, were of wrought iron, 
the tyrea having wrought-iron croes strips rivetted 
ou them diagonally. 
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There is, however, a long plece of 1 im 10, and 
another of } in 12, as shown in the annexed section, 
and the hill is altogether one calculated to try a 
traction engine very severely, 

Altogether the performance of Messrs. Aveling 
and Porter's engine on Tucaday last was an ex- 
ceedingly creditable one, and the resulta attained 
fully bear ont the opinion we have on previous 
occasions expressed concerning the adhealon to be 
obtained on macadamiaed by rigid wheels of 
proper construction, It may be remeanbered that 
when describing the competitive trial of the road 
steamer * Sutherland” with indis-rubber tyrea, and 
Mesars. Aveling and Porter's 10-horse engine at 
Tettenhall, near Wolverbampton, in Jaly Last, we 
expressed the opinion that if the latter engine had 
been titted with wrought-iron tyres with croas riba 
— 18 
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SRCTION OF BHOMPTON HILL, CHATHAM. 


The load consisted of four loaded wagons, weigh- 
ing ay pei 4tona, 4 tons 10 ewt. 2 qr. 14ib., 
4tons § cwt., and 2 tons $ ewt,, making together 15 
tons 6 cwt. 2 qr. 14 )b,, or, ineludin: the engine, 20 
tons 1) cwt, 3 qr. 14]b. This load was taken up 
the Star Hill, ater, in alx minutes, the engine 
doing ite work well, with scarcely any slipping, 
and the presnre of steam being 1101b.° From the 
aection which we annex it will be seen that the 
total length of the Star Hill is 1137 ft., in whieh 
distance it risea 63 ft, giving an average gradient 
of almost exactly ] in 18, © steepest part, how- 
ever, is 1 in 11, and by far the greater portion of the 
length is on gradients of ] in J4, and ]imn 16. The 
length of 1137 ft. accomplished in 6 minutes, gave a 
epeed of 3.16 ee our. 

After ascending Star Hill, a tum was made in 
the ordinary rand with all the train coupled, this 
being exceedingly well done, and the course waa 
then continued down a very steep and crooked hill 
by the Gibraltar Inn, and on through Chatham and 
over the drawbridge, At this point there was a very 
rough plece of paving with a sudden rise of 7 in. from 
the macadam on to the pitching forming thecovering 
of the bridge, and at this point a tooth broke out 
of the compensating gear with which the engine is 
fitted. Here the train was taken over the Trdge 
one-half at a time, and it was then coupled w 
again, and hauled up the steep and crooked hill 
neat Chatham Church, It was very well done, 
although the rond was freshly watered and very 
greasy. Next the train proveeded to the steep and 
winding hill leading past the Melville Hospital to 
Brompton, and here the last two wagons—weighing 
respectively 4 tons § cwt. and 2 tons 8 ewt.—were 
taken off, leaving the weight of the train, exclusive 
of engine, $ tong 10 ewt. 2 qr. 141b, With thia re- 
duced load the engine went up capitally, and the 
train wag then taken to the weigh-bridge in the 
Chatham Dockyard and weighed. The Brom ton 
Hill ia a very rough nami hard piece of read, as 
ali who arc acquainted with Chatham well know. 
Tt is 1208 ft. in length, aud rises in that distance 
74 ft., the average gradient being thus 1 in 17.54. 


instead of the cast-iron tyres with which it was 
actually provided, it would have given a better per- 
formance.* The trial on Tweeday last, aa we have 
said, bears out this opinion, and we probably can- 
not do hetier than give here a brief Table showing 
the performance of the road steamer “‘ Sutherland” 
at ‘Tettenhall, compared with that of the “ steam 
sapper,” of which we have just been ‘ing at 
the Star Hill, Rochester. The details of the two 
performances are aa follows : 


Messrs. 
steamer . 
ether. | Aveling 
land," with’ Porter's 
indiny | Stem 
ra! ” 
tyres, Sapper 
tna. owt, qr. ite. owt. qr. 
Weight of me... pen 10 $ | 6 4 1 
» 0 4anring wheels ... |? alot 
» of train bauled fe 4075 6 2 
” » iseludingengine ..|36 14 6 2 10 4, 
Weight of train hauled | 
“Weight ofengine = = _ 
Weight of train including engine P 
= a ws 
Weighs of engine se _ 
Weight of train hailed _ aa7 | 
Weight on driving wheels — a | 
Average gradients lint~3! lin ld 
Maximum ue ns me lindS | Lindl 
Speed in miles per boar vw wn] 205 | BM 





‘This comparison shows that, notwithstanding the 
much steeper gradient, and slightly higher spee:l, 
the rigid-wheeled engine took up s greater load in 
Proportion to ite weight than the road steamer, 
Ghile tho scrtion between the load hauled, and 
that on the driving wheels, was probably almost 
exactly the same. eee facta, we think, speak for 
themeerlves, and we think that they form most 
complete reply which could be desired to the some- 


* Fide page 22 of the present volume. 
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what curious deductions— such, for instance, as 
those contained in Mr. R, W. Thommaon's paper, 
lately read before the British Amociation—which 
have been made from the Tettenhall trials by some 
mivocates of indis-rubber tyres. 


THE LILLESHALL COMPANY'S 
TRON WORKS. 

THE works of this well-known Shropshire com- 
pany, which were visited by us on the occasion of 
the recent meeting of the Lron and Steel Institute 
—ceonsist of four establishments, viz, two seta of 
blast furnaces, situated at Prior's Lee and Old 
Lodge, reepectirely ; a forge and rolling mills at 
Sniga’ End, and engine ahops at New Yard. We 
shall proeeed to notice these works in the order in 
which we have mentioned them, A mineral rail- 
way line connects all these works together, and 
with the adjaining collicrica ; railways also connect 
ther with the Great Weatern Railway on the south, 
the London and North-Western on the north, and 
the Shropshire Union Canala, at Labatroe Park, on 
the south-west. At the two smelting works there 
ate together nine blast furnaces, cight of which are 
at work, making upon an average 1400 tons of iron 
—hot and cold blast—per week. At Prior's Lee 
there are four furnaces, making bot blast iron, 
These are 50 ft.in height. Theore, before it is put 
into the furnaces, in passed through a Blake's stone- 
breaking machine, driven by a small 25 horse power 
independent steam engine, and which will crush 30 
tons of ore per hour ; it ls then raised by a vertical 
lift to the level of the furnaces. The furnaces are 
fitted with a Darby's bell to take the waste 
off to heat the steam boilera which feed the blow- 
ing engines, These are eight in number, seven 
ouly of which are heated by gaa, and the remainin 
one by ordinary fnel; they are all double-ft 
bollera, & ft. in diameter by 30ft. long, with flat 
ends, The engines cousiat of a pair of 60 horse 
power, All the slack coai is here washed in one 
of Edwards's coal- washing machines, and it in 
then coked for use in the blast furnaces. 
are altogether 43 coking oveus at Prior's Lee, 
besides which a quantity of coke is made in 
mounds, all being empl in the blast fur- 
nacea, It is ln dehortly to remodel the whole 
of the plant in this establishment, and to ereet cal- 
cining kilos upon a larger scale than any in the 
district. At Old Lodge coh] blast iron only is 
made, for which there are five farnaces employed. 
‘These were originally of the same height aa 
at Prior's Lee, but they have recently been raised 
by 20 ft., making them now 70 ft. in height, wheret: 
considerable coonomy has been effected in fael, 
These furnaces are kept in operation by a pair 
of 8 hire blowing engines, built upon the 
model those which were shown in the In- 
ternational Exhibition in 1862. The steam cylin- 
dera are 40in., and the blowing cylinders 86 in, in 
diameter, the engines having stroke of 93 ft. 





-| There are seven double-flued boilera 8 ft. in cis- 


meter and 97 ft, long, having flat ends, and ordi- 
narily worked by the waste gases from the fur- 
naces, but at ent—owlng to one of the furnaces 
having been blown out—#toked with fuel in the 
ordinary manner. Three calcining kilns, each 
40ft. in height, 26 ft.in diameter, and cased with 
iron gitm, are used to prepare the ore, which is 
raised to the top by an incline plane, and by means 
of asmall engine, Two pneumatic lifts are em- 
ployed to raise the calcined ore and coke to the 
mouth of the blast furnacea The slack con) is 
also bere wasbed in an Edwards coal-washing 
machine, and coked in 86 ovens, ‘The average 
make of iron at the company's furnaces is, ag we 
have already stated, 1400 tons per week. Tho 
proprictors have, it ia atated, a yreatcr variety of 
ores at command than any other Shropshire firm ; 
but their superior cokt blast iron ia made from 
an equal mixture of “ blackstone,” ‘ hall-stone,” 
“blue fata,” and “pennystone.” Of the former, 
éach underground acre yielde about 1500 tona; of 
the third, ahout 1609 tons; and the fourth, inelud- 
ing the bottom pepoystone, upwarda of 3000 tona. 
Tn addition to these the company have the command 
of the + chance-penyatone, , “ ragged-robins,” 
the “ brick-measure,” the “ yellow stone,” and the 
*t white flata,” all of which are used, with about 20 
r cent. of hematite and other ores in makin, 
ot-binst iron, The amoant of coal and slack rab 
from the pits belonging to the Lilleshall Company 
amoants to about 432,000 tons annum; the 
ironstone raised and purchased to 120,000 tous ; and 
thedébris in connexion with the latter to more than 
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700,000 tons, Of the winding enginea eruployed 
at the pits, one us a 32 in. cylinder with 6 ft, stroke, 
non-condensing, and acting direct wpow the drum- 
shaft, ‘This engine is placed between two pits, 
mising, by meana of fiat wire ropes, the fun 
coal from a depth of 306 yarda on the one mde, 
and the top coal from a depth of 339 yards on the 
other, A furnace, at the bottom, for ventilation, 
circulates about 35,000 cubic feet of air per second 
for both pita, The Grange pita were sunk in 1564, 
The pumping engine ia placed directly over the 
water pit; it haa a cylinder of 42 in. with a 9 ft. 
stroke, and two acts of pumpr to raise the to 
water, the lower water boing tubbod ont at night, 
The Stafford pits are 240 yarda to the randle and 
elod coals, and lie to the extreme east of the 
company's operntiona on the Shifnall side of their 
estates. The engines are each of 75 horse power, 
the one being employed in winding 200 toma of coal 
per day, whilst the other pumpe 96,00) gallons of 
water in the 24 hours, The conl thus brought to 
surface is tilted upon an iron incline, sorted, and 
ew into wagons waiting beneath to reecive it. 

‘he Woodhouse colliery comes next in importance, 
Like the others above-mentioned, these shafts are 
10 ft. in diameter, and worked with double bands 
of flat wire rope and two-decked cages, running 
on wood comluctors, and raising 2(4) tons per day, 
In addition to the pumping engines already named, 
there is a 61-inch double acting condensing engine 
at Waxhills, pumping from a depth of 00 yarda, 
one lifting and four foreing seta, varying from 11 
to 13 in, io diameter; also a $2 in, beam engine, a 
26 inch beam engine at Muxton Bridge, and seven 
water engines at Prior's Lee. 

At Snigs’ End are the forge ani rolling milla 
situated in works spreading over an extenrive area 
of und. Here there are, in the whole, 40 

ing furnaces, situated in the two sheds, In 
the firet shed are two milla, one rolling plates up 
to 12 in, in width, and the other for bars; there 
are alao one helve of 3 tons, and ope ateam Iamumer 
of 2 tona lOewt. In the aecond shed are $ wire 
mills, a merchant and a plate mill, the latter capable 
of rolling plates up to 12 ft. im length by 5 ft. 6 in, 
im width, besides «a forge mill, helve, shears, and 
other nec appliances required at such works. 
‘The largest heme will take a cut of 7 ft, 6 in, in 
length. ‘The different machines in these works are 
driven by six engines, varying from 100 horse 
power down to $5 horse power, 

‘The New Yard Engine Works are laid out apon 
a very extensive seale, and are fitted with every 
convenience. Through the spacious fitting and 
erecting ehope a tram is laid for the convenience of 
transporting heavy castings and forgings from the 
foundry and smithy. At the entrance to the works 
are three coking ovens, which supply the cupolas 
with fuel. Next comes the boiler shop, where boiler 
and plate girder work ix in progress; in it are a 
Latah meg! machine, and two punching machines, 

riven by a amall engine which, with its boiler, 
stands in one corner of the shop. Beyond this ia 
a sroall gas house, with three retorta, communicat- 
ing with « gasometer for lighting wp the works. 
In the fitting shopa there are between sixty and 
seventy meenines in work, including lathes of 
various sizes, shaping machines, drills, planing 
machines, slotting machines, &e. The cylinder 
boring machine la capable of boring out a cylinder 
13 ft. deep by 15 ft. in diameter. Amongst the 
various machinery in course of construction, we 
noticed a pair of large pumping engines for the 
Birmingham Water Works Company, with cylinders 
of 72 in. in diameter, and an 1] ft. stroke; a pair 
of winding engines for the Forest of Dean, beeides 
machinery for Nettlefold and Chamberlain's new 
rolling mili, and Siemens's regenerative gas furnaces, 
In the sinithy are 14 forges alremly erected, and 
there ia room for nearly as many more, which can 
be put up ae they _ > required, There is also 
a steam hammer weighing SGewt, Inthe foundry 
are two cupolas and two air furnaces, and a 3}-ton 
steam travelling crane. Castings can be made up 
to 40 tona in weight, although nothing #0 large has 
ever yet been cast there, We noticed here, also, 
Scott's patent machine for mouldin ur wheels, 
and which can be adjurted to mould wheels up to 
16 ft. in dinimeter, 


® 
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Hat.waye i New Zeaianh.—The provincial engineer of 
the province of Auckland, New Aealand, bas received in- 
Mtrnctikas to procerd with a survey of the Waikato Knilway, 
making Mereer the terminus. Tha liso is expected to prore 
of great benefit te the province. 
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THE MONT CENIS TUNNEL.* 


ALLvsiox waa made in the Inst article to the 
clerated temperatore, and to the vitiation of the 
air in the tunnel, Theee two causes excluded the 

ibility of the use of steam-worked machinery. 
Hind this motor been used, it ought to have heen 
produced on the spot, because steam cannot he 
transmitted to considernble distances without oon- 
densing. and aa for the production of steam, fire is 
wanted, the surrounding teraperatare would have 
heen inmpportable, and would, farther, through 
the absorption of oxygen, hare made the air totally 
iration. 

Further, work ia synonymoua with heat pro- 
duced, and hence the work itse!f, done by the ma- 
chinery, would have contributed to render the tem- 
jerature unbearable, had not the heat developed 
been counteracted by the motive power itself, which 

need the work, For all these reasons it was 
self-evident that if mechanical means were to be 
used {and the work could not be accomplished 
without them), the motive power of the machiner 
employed was to be produced outside the tunnel, 
and exetied along im the tunnel to the very spot 
where machinery waa to be applied. 

‘Thia problem had but one solution, which con- 
sisted in the application of compressed air as & tnd- 
tive power, ‘This solution seems self-evident at 
firet night, because the application of compressed 
air as a motor is not a new nea nora new invention, 

Father Hall, a Hungarian Jesuit, in the middle 
of the eighteenth century, by meana of a water- 
fall, guided compressed air in a tube to a recipient, 
from which this compressed air, passing in a second 
chamber, raised and discharged the water in the 
imines of Selimecx {Schemmnitz). 

Further, we remember that: Montgolfier invented 
the hydraulic ram, by which he utilsed the rir ripe 
gained by water in ite fall, Wut the applica- 
tion of these ideas to the production of mechani- 
eal work for the Mont Cenle tunnelling had to 
meet with many objections, and great difficulties. 
The difficulties not only consisted in the invention 
of compreeaing machinery capable of compressing 
the immense quantity of air wanted ; they also arose 
from doubts on the possibility of constructing large 
hermetically closed recipients, such as would not 
allow the digression of the air. 

Experiments had to be made ob this aubject, and 
a recipient was erected at Hordanneche, It was 
filled with air compressed to six atmospheres, and 
was left 34 days untouched. Fortunately, only a 
very email loan was detected an having taken place, 
which did not even amount to ghsth part of the 
daily production! 

— objected = the — of - 
pre nir to t distances, for the purpose 0 
moving machinery, would hardly be peaaiite, be- 
cause of the loss of the pressure of the air pro- 
duced by ita friction along the conducting tube. 
This objection was considered a very ecrious one, 
ns it waa stated by great mathematicians, who made 
out apparently correct theories on the action of 
gasea through long tubes. Further, vereral un- 
enecesful attempts had y been made to 
transmit comprossed air, by Wilkenson and others. 

It is true that Girard, and later, D’Aubuison and 
Marot, and again, the celebrated Poncelet and 
Peelet were more successful in their experiments: 
they were not sufficiently so, however, to decide 
absolutely the case in favour of the poesibility of 
the undertaking. 

By order of the Italian Government, experimenta 
were made on this subject, and more capecially on 
the hydropneumatic com: proposed by Megara. 
Sommeiller and Gratton. ‘The rewulta of theae ex- 

— may ,be summed up in the annexed 

able, 

From this Table we see that for a length of 
7108 yarda, with tubes of $44 in. in diameter, atup- 
poaing the original velocity per second to be 16 it. 
44} in., the loss of preasure at the end would only be 
39}, in., that is, about Ll and gel of an atmosphere. 
Putting the initial velocity only at 14 ft. 14) in., 
the lose of pressure would be reduced to 274m, or 








F ° =the yaar on nen 15 and Sched the wn solterms 
ol of oar last number, “ log." should be * log.” 
The formula om line 40 of the aame colamm alen eboiba read 
t=O4f, 274 +4, the signe ¢ and ¢, in this formula standing 
eeapectivaly for the ahewlnte temperature of the ait and the 
teroporature expressed in the ordinary way, these tempers- 
tures bring taken im degrees of the contigrede arale. Aloo 
on line 10, from the bottom of the second column of page 
190, “ 63.7 in." should be “ 05 f%. 7 in.” 





féthn of an atmosphere, and, if we euppose the tube 
to have $0 per cent, greater diameter, the loas 
would still be reduced by the half of thia latter 


loan, 
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‘The final resulta of the experiments alluded to 
above, are ehown in the following Table ; 
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The preliminary results observed at Bardon- 
niche confirmed those obtained by the experi- 
ments we have alluded to, In the Table given 
above we find that for a tube of 7Zin, diameter, 
ibe air being compressed at 6 atmospheres, and the 
velocity being at the commencement $02 in, per 
second, the compressed air would lose for every 
1093.6 yards, a part menaured by 9 column of mer- 
eury of §th of an inch in height. Comparing this 
loss with the atmosphere, the lees would be re- 
presented by ofy. or yiyth of an atmosphere for 
1.24276 miles, Now when these tests were made 
at Kardonnéeche the length of the tube conveying 
the compreased alr was precisely this length. It 
had a diameter of 7] in.; the velocity of the air at 
the origin was 3 ft. $f in. per second, amd henee the 
the volume of compressed air flowing out at the 
opening waa 1.100 cubic feet, Nine perforating 
wsachines working together consumed .531 enbie 
feet every second, and the loss of pressure at the 
extremity of the tube was found a little infericr to 
yevth part of an atmosphere ; and bence the result 
dedaced from the ‘Tables was confirmed by thoee 
practically obtained at Bardonniche. 

It may be interesting to give bere afew theoretical 
observations on the movement of gus in tubes, nor 
will it be out of place, the subject being closely 
connected with the motive power which was used 
to carry out the perforation of the tannel under the 
Alps, Besides, compreseod air ns a motive power, 
will no doubt receive very wide and important 
application in future, and hence mechanical and 
civil engineers cannot snfficiently study the ques- 
tions which are connected with the important 
problem to the solution of which the poesibility of 
the completion of the tunnel ix owing, I shall, 
therefore, enter more fully upon this subject in my 
next article. 

Francis Kossern, C.E., 
Royal Commissioner for Railways in Italy. 





EAST INDIA—PROGRESS AND 
CONDITION. 
(Uenclweled from page bt.) 

We next have to consider the progreas of railway 
construction, and bere, it must be understood, that 
the progress of state milways alone is referred to 
particulars concerning the guaranteed lines being 
contained in a separate report which is annually 
presented to Parliament, The first line of railway 
to which reference is made is the Khamgaon Branch 
Railway, connecting Khamgaon with the Great 
Ivdian Peninsula Railway at Jhelum, a distance of 
eight miles, “This line was commenced on the lth of 
June, 1809, and opened 7 the vieeroy on the #th 
of March following, Besides being important com- 
mercially, it te interesting as being the first state 
railway constructed by Government in India, The 
total estimate for its conatruction amonnted to 
34,080, ‘This line has already proved of the greatest 
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benefit, and from the date of ita opening to the close 
of the season i¢ had carried 40,000 bales, or nesely 
one-fourth of the cotton crop of Berar. When the 





line to Oomrawuttee, and another to the coal-fields | 


of the Wurdah, are constructed, the requirements of 
the cotton trade will be fully met, In the Nizm’s 
terntory, eurveya have been made for a state rail- 
way from Hyderabad to a place called Waddy, on 
the Great Indian Peoinsula line, ationt 120 miles 
distant fram Hyderabad. The entire line will be 
within [lis Wighness's dominions; the British 
Government have undertaken its construction amd 
its management and working hereniter; but the 
entire credit of this great project, which it ts eati- 
mated will cost a million sterling, belongs to the 
Nizam's Government, In the Lower Provinces of 
Bengal no state lines hare at present been under- 
taken, but in the Central Provinces a scheme for 
the construction of alight railway between Raepore 
and Nagpore has been prepared, amd submitted to 
the supreme Government. Ip the Punjab, the eum 
of 96,002/, was laid out during the year upon state 
railways, viz, the ge Northern, from Lahore 
to Peshawur snd the 

te connect Mooltan with Kurrachee. In British 
Burmab, o survey of the country has proved that 
there are uo engineering difficulties in the way of 
the construction of the propoeed railway between 
Rangoon and Prome, and very complete plans and 
estimates have been prepared, 

But litsle is stated in the report now before ua of 
the extension of telegrapha in India during the 
period under review. ‘The moat important work in 
this department waa, however, the doubling of the 
line between Kurrachee and [ushire, by the autener- 
sion of a second cable between Jashk and Bushire, a 
distance of 500 miles, and by the extension of the 
Mekraw land line to dashk from diuadaor, a distance 
of 350 miles, The opening of the Indo-European 
Company’s direct line from, Teheran to London, 
cid Kussia, baw very much improved the through 
working; but although the number of messages 
has very much inereased, the receipts show an 
artual falling off owing to the proportion received 
for cach mesmye by this section being amalier than 
for messages, rie ‘Turkey. ‘lhe competition has 
further improved the working of the Turkish lines. 
The opening of the Ked Sea line was the thind 
event which affected the Indo-European Tolegraph 
Department in the year 1869-70. It is anticipated 
that with the inereosed trate that will probably 
reault from improved communication, the falling off 
in the receipts, owing to competition, will not be 
86 Sericnd at was at treat apprehended, 

The works next in importance to India, after 
communications, are canals and other works for 
carrying ont a xyetem of artificial irrigation, The 
wants of the country in this reapect differ in various 
localities; for whilst some wold almost be~ 
come deserts if deprived of the present means of 
irrigation, others are, from the nature of their soils 
and from their geographical peaition, capable of 
doing without guch aids to cultivation; thus, in a 
portion af Rajpootana the rain sinks into the sandy 
soit, and docs not flaw off the surface, a that a 
very small rainfall wullices for the crops, When 
the rainy acnson commences the sand-bills are 
plooghed up, aud the ced planted very deep in the 
ground, ‘The harvest in o gool year much more 
than euffices for the wauts of the population, but 
owing, unfortunately, to the want of storage ac- 
commodation, the erplus produce ia wasted, being 
frequently left on ihe ground to be eaten by the 
cattle. In the event of the rains failing, however, 
all chances of a crop at oll are lost. In Mynore 
30,000, waa spett during the year on irrigation 
worka, of which more than two-thirds were devoted 
to the repair of tanks, which are rery numerous 
thronghout that state. Attention haw been drawn 
to the large sun of money spent annually op the 
repair of these tanks, and it is in contemplation 
that such works shall be carried out in futare by 
the revenue officers inatead of by the Public Works 
Department, and that the tanks, when complete, 
shall be handed over to the ryote for eee 
and maintenance, subject to certain conditions, 
The agricultural works carried out by the irrigation 
branch of the Public Works Department are clas. 
ritied under the two heads of exfnrrdiacry, or works 
that are being executed out of loan funds, and arf 
nary, or those executed out of revenue, inclusive of 
repairs to existing works, In Kengal, Lower Pro- 
vineces, those coming under the former head, are 
the Orieea and Tehar Irrigation and Navigation 
Works, which were taken over by Government on 


nies Valley line, which is, 
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the lst —, 1569, At the time of their transfer 
very considerable progreaa had been made on the 
(rissa andertaking ; but with regard to the Behar 
project litsle more had been carried ont than the 
surveys and levels necessary for determining the 
site of the anicut serves the Soane, and the align- 
ment of the main canals, ‘The original gront for 
carrying on these works waa 450,000/., but the 
actual expenditure fell short of it by 65,000". The 
worka falling under the head of ordinary consisted 
chiefly of cubankinents and eluices, ‘The original 
grant for this class of worke wan 120,00), the 
revised grant amounted to SO,J00/., and the outhay 
l came to H00/, less, It appears that up to the end 
of (869-70, the total outlay on the Orisaa Canal 
,and Irrigation Works had amounted to 1,100,0004, 
‘that the income realicod from them in the year 
Tumder review was 5245/4, and that dedactiog this 
-#tum from the total charge for interest and main- 
‘tenanees, the net deficit wae 53,842/, The total area 
jirrigated by canals in the North-Western Provinces 
in 1869-70, was 24 per cent. lew than the year 
| befare, owing to the scasonable rains of the latter 
half of the year under review, which made it uu- 
mueceséary to have recourse to artificial irrigation ; 
it denotes a lows of revenue to the Government, but 
/& good season for the agriculturiats, “Che falling 
oi tn the canal revenwe was but 16 per cent., how- 
ever: aud the direct Auancial result, after dedact- 
ing expenditure from the groeu income of J24,1]95/., 
was the net profit of 212.4152. or 7.43 per cent. on 
the entire capital of 2.605,02)/. No new canals 
have been completed ance 1860-67, and the expan- 
sion of the benefits of irrigntion is duc, therefore, 
only to « fuller development of the existing works 
sod to better management, Considerable progress 
was made in the construction of the Agra Cunal, 
commenced in October, 1868, the expenditure 
‘azing the year amounting to 50,000; aod a 
scheme, the estimated coat of which is §20,000/,, 


for the irrigation of the districts of Bijnour, | 


Moradabad, and Budaon, was submitted to the 
Goverament of India. The Ganges Canal waters 
the land situated between the Jumoa and the 
Ganges, Commencing at Hurdwar, it owe south 
for 5 milea. East of Delhi it divides into three 
branches ; the worthert) and tain canal finally joins 
the Ganges agnin at Cawnpare, while the two lower 
branches are carried on to the Jumma, The waters 
of thie canal are carried over 654 milew of main 
canals amd 3112 miles of distributaries, the latter 
having been increased 72 miles in the course of the 
year. ‘The canal paid a net profit of 7 per cent, 
the gross income of 256,590. being an increase of 
17,05%%. over that of the previous year of unprece- 
dented demand. ‘The Eastern Jumma Canal is 150 
mailes in length, aod hee 6 miles of distributaries, 
Ite revenoe of 65.7274. was slightly greater than in 
1865-60, giving a net profit. of 23.7 per cent. on the 
— expended. Cude ia a part of the alluvial 
: Valley of the (ranges, and poaiemnes no mountaina, 
i Its rivers, descending from the Himalayas, traverse 
| tbe provinee in a parallel and south-casterly diree- 
tion, affording abundant sources of irrigation, but 
there are nt present no cnnals in existence in Oude, 
| In the Central Provinces, although no “ extraordi- 
nary" works of irrigation were commenced during 
jthe year, the subject continued to occupy the at- 
tention of the local authorities, and several schemes 
were completed and submitted to the Government 
of India. Experience has proved that the storage 
system is moat suitable for the Central Provinces, 
where the ordinary flow of its rivers is unable 
to offord a sutticient and constant supply for 
the perennial irrigation of any lange area, and 
where, owing to the deep channels of the prin- 
cipal stream, the bead works would be so ex- 
jpensive that without a perennial and constant 
supply a fair return on the outlay eoald not be ex- 
|pected. ‘The expense of storing water has been 
‘proved to he inversely in proportion to the extent 
of the reservoir, The lowest price for worke con- 
stracted on this principle in England has been 
dd. per cubic yard, but in Lodis, where minch larger 
areas are available, it has been as low aa oue-tenth 
of a penny per cubic yard. For the Central Pro- 
‘vinces a system of tanks would be unsuitable, and 
would, moreover, prove too coatly ; te obtain a fair 
| profit on the outlay, the works must be carried out 
on a grader scale, on rivers having large catelunent 
basins. Of the aeven projects ‘more or bess eom- 
plete, it will be sufficient to notice the project for 
storing @ portion of the monsoon flow of the river 
Kanhan, aod irrigating a large tract of country on 








of the city of Nagpore. 








river at the village of Khappa, « masoury dain of 
1870 ft. in length, and with an average height of 
08 ft, a reservoir will be formed spreading water 
over more than 4) squaro miles of country and 
having a capacity of nearly 20 million euble feet ; 
from the reservoir will be conducted a main canal 
to Nagpore and onwards, and a minor canal for the 
irrigation of the lands north of Kamptee ; the total 
length of the escape weirs will be 13,000 lineal feet; 
the plan inelades two embankments of a total ——_ 
of S705 ft., and an average height of 45 ft. By 
this scheme the river Bow, which vachecked cannot 
satiafy all demands upon it for more than 100 daya, 
that is, during the rains. will be hushanded and 
prove ainply sufficient for 92) days longer. It is 
expected, moreover, that s good trade will in a 
short time spring up along the main canal whieh ia 
designed to facilitate navigation, and will be the 
hieans of transporting the produce of the country 
tothe milway terminus at Nagpore. The entire 
coat of the undertaking, reservoir and distributary 
channels, is estimated at about 720,000/,, and this 
sun will provide a perennial eupply of 1844 cubic 
feet per secomd At an average cost of $44/. per foot. 
Supposing the charge for the water to be at the 
rate of Os, per acre per annum, the revenue it ia 
estimated will be 114 percent. on this outlay, when 
three-fifths of the gross aren of 445,000 acres com. 
manded by the distributary channels shall bave been 
brought under irrigation. Inthe Madras Presidency 
there ia the same complaint as in other provinces, of 
the on of new irrigation works being retarded 
by delay in the submisson of plans and estimates, 
owing to the time of the oflicers whose duty it ia to 
prepare them being taken up with their current 
duties. The deepening of the tanks for the water 
supply of Madeas made aufficient progress to allow 
of a large quantity of water being atored in them. 
The value of the work waa at once proved by their 
enabling the fields to be fully cultivated, when 
without them the north-east monsoon having 
almost entirely failed there would have been no 
water. In the constroction of Lake St, Lawrence, 
on the Neilgherries, has been attempted for the 
first time in the case of reservoir of large size what 
is termed the silting proerse by whick the running 
water itself is made the agent for excavating and 
depositing the soit for the dam. Unfortunately, 
extracriinary flooda broke through the embankment 
during the progress of the work, cousiderably re- 
tarding its completion. In Madara the project for 
diverting the watera of the river Peryaur from their 
natural outfall westward inte the Vigay, which runs 
eastward into the Bay of Hengal, was vigoraualy 
proceeded with. 

Coming now to municipal works, and taking the 
diferent provinces of India in the same order as 
before, it appears that in Berar the condition of the 
towna ia being improved, and the municipal cow- 
mittees work well. In Mysore, many of the towns 
raanwad municipalities of which those of Bangnlare, 
Mysore, Hassan, and Shimoga deserve apecial 
notice. In all four a good system of drainage either 
has been or ia being carried out; the roads and atreeta 
are inaintained in capita) repair, and many useful 
improvements have been accomplished. In Lower 
Bengal, an Act waa passed for the completion of 
the Caleutta Water Supply Works, by which the 
justices of the peace are empowered to levy a water 
rate on the town, The Calcutta Municipal Act, 
by which the municipality was established in that 
city, came inte operation on the Ist July, 1863. The 
income of the municipality in 1568 wan 280,722/., 
ad the expenditure 252,213/, The two great 
works in hand are those for the water supply 
and the drainage of Calcutta. The firet was sufli- 
ciently advanced at the close of 1899 to admit 
of a regular enpply of water to the town ; and with 
regard to the latier, 138,714 ft., or 264 miles, of the 


‘new system of sewers huve been constructed and 


are in use. In the North-Western Provinces, 
municipal Government is becoming year by year 
more firmly established, and on the Slet March, 
1870, no leas than $$ towns throughout the province 
were subject to the Municipal Act of 1865. Their 
statistica of income snd expenditure show tbat the 
eolomitices are exercising an important influence in 
drawing forth local resources and in supplying local 
requirements, Bluch the same remarks are also 
applicable to Oude, where there are 12 towns in 
which the Municipal Act is in foree, and the move- 
meat is said to be extending, In the Ponjab, 118 
towne have municipal committees. Of Madras, it 


its right or douth-weat bank, in the neighbourhood | ia stated that it is evident the feeling in favour of 
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Trade at Newport,—At the last South Wales and West 
of England coal and metal market at Newport, some con- 
i je sabes in tin at better prices were reported, There 
was an increased tightness of prices for hematite pig, and 
Sis. per toe was asked fer No, 3 brands. Tin-plate makers 
were busy and were not disposed to emler freah orders until 
the neat meeting of the tin-plate trade, which will take 
place early in October. 

Bristol Unmited Gas Light Company.—The half-yeorly 
mertiog of this ecm was Sead on Thursday in last 
week, the chairman (Mr. W. Naish) presiding. Mr. Naish 
referred to the works of the company, asd ssid the new 
retorts im St. Philip's were capable of ucdng a very 
ae quantity of gue; but owing to the delay experienced 

oMaining a sufScient amount of gasholder accommodation 
to store it, the company was not able at it to wrnil iteelt 
fully of ite new rorase of production. ‘The dividend declared 
at the meeting was at the rate of 10 per cent. perannum. 


Peusford Railway Viaduct.—The chief engineer bas con- 
demnod socne of the piers of the Pensford viaduct on the 
North Somerset Railway, om the grownd that they are too 
slight for the weight which they will have to bear. They 
are consequently to be i down and steo ones are to 
be buale. This will, of coarse, involve « y and entail 
also a considerable extra expense upon the company, 


Nantyg!o aad Blaine Iron’ Works.—A report bas obtained 
currency to the effeet that the 100,000/ recently raised by 
an issue of & per cont. preference shares will not be eafficient 
to place the works of the Nantyglo and Blains Irom Works 
Company (Limited) in an efficient state. Tune will test the 
accuracy of the rumour. 


Welsh Si) Movements.—The Bello Morse has eleared 
from Now for San Prasciaco with 1761 tons of iron aup- 
= by the Ebbw Vale Company. The &. Olaf has cleared 

Cet eater sora = 410 tome of pele? iron 
supplied by t mdare Iron Company, The Hoyal Charter 
rip cole fh Cardiff for New ak with 1663 tous of 
railway iron supplied by the Dowlais Iron Company. The 
Pactolus has cleared fron Newport for San Francisco with 
1456 tons of irom supplied by the Ebbw Vale Company. 
The Victoria has cleared from Cardiff for Mobile Bay with 
1000 tens of railway iron supplied by Moss. Guest and 
amg ay The Wald Hunter has cleared from Newport 
for New Orleans with 1000 tons of irom wapplied by the 


Short Time Movement amongrt the Caledonian Railway 
Servosts.—Eeferting to the movement for a short time 
systems aximomg tho Caledonian Railway employés, & loc 

per saye:—Although it is generally admitiod that the 
Cee of labour are, in many metances, somewhat long, atill 
many of the oldest drivers on the lise cannot see how the 
present system of running the mineral tradic can be re- 
medied, and as the rewult of the present agitation they only 
anticipate an advance of wages to some branches of the 
service, and the intreduction of eight hours’ “ ahifte’’ to the 

‘intemen employed af some the principal junctions. 

othing definite is keown — regarding the feeling of the 
authorities, The absence of Mr, Britton, the keomotive 
superintendent, from Glasgow, bas caused soane delay, and 
the presentation of the propor petition from the men 
through that gentleman to the directors of the Caledonian 
Railway will not take place uetil Friday next, the 22nd inet 

Exginecr's rt on the Toy Bridge Works.—-The follow- 
ing report, by Mr. Thomas Howeh, C.E., will bo eabmitted 
to the foethooming meeting of the North British Railway 
Company: * [have to report that the contract for the erection 
of tho Tay Bridge, entered into with the Messrs. Charles De 
Berguo amd Co, wae signed on the Sth of May Inst, The 
contractors leet no time kn making a commencement, but 
experienced some ditfleulty in a nee of lama 
on which they desired to build a pier enlseoe platform, 
——e it was nearl tho ond of Moy —— 
provinee possesses eandstonc, granite, and other | with the temporary works whieh, for such a great under- 

inds of stone useful for building purposes in joe «Ba penpanccoibe = free = —— mat 
abundance, also marbles, limestone, and fete Prnow erected of timber a pier, 240M. long by 20 ft. broad, 
extensive slate quarrica, and petroleum, e ouly 


u rel IY | for lading materials »t, a timber platform, of 1000 vards 
mines of importance in British Burmah are the tin | arva, alomgeide of which the ealssous are to be erected pro- 
mines of Mergui, which would be very remunerative ag wo a being iy by bg seapective Poslttene oi 
i . " fie ge. ine air or 0 CR te tha 
pet ang d varyet 3 an yet nome bat Chinese have | 2. 'tor wen, the other fe to be seady la three weeks, A 
a = erane, adapted for the erection of the caissoms, and hydraulic 


machinery, we ey a = ~ semen the 
i" oe 
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steamer, and two small bowta aro at the works 
4 Two large pontoons for carrying heavy calssoms are to be 

Glasgow Pig-Tron Market.—Since last report there has) gt the works by the ent of thie moath. Besides forty-five 
been some fluctuation im the prices of pig iron im the loral | tons of sanerel plant, such aa rivetting tools, &e., there are 
market, advancing from (6, Sd, ensh and (ile, St. cae | deliverod at the works one jib and three travelling cranoa, 
month, the prices paid on Wednesday last to 61s. Gt. cash | eight Mayley's jacks, seventeen fi apd eight rata. Of 
and Gle 10d. one month, which were the top prces on | the permanent structure, the las abutment on the Fife side 
Mowday at the opening of the market. Lower prices were | js built up to within #f.of its height. The first bend pier 
afterwards taken, and yesterday at the close the prices stood | is up to ite height of brickwork ready for the girder-beariag 
at GOs, 104d. cash and 61s. 2d. one month for beyera; sollers, | Blocks of ashlar. The secomd land pier is built up to the 
1d, to 44. more. The market to dey has been stead » bial bt of 8 ft, above high-water loved, and the excavations 
nese done at 604. 10d. to 00s. Od. cash and Gla Ud. to Gls. 2d. | for foundation of the third pier are at present being taken 
one month. The shipenenta during the past week were un- | out, Of temporary buildings there are erected threo lar, 
na good for this time of year, being: Foreign, 

14,807 tons; constwise, 6658 tons; total, 21,465 tone. Seame 

week last year, 1,651 tome; increase for week, 10,814 tone 
Total shipenente for 1871, 587,685 tone; 1870, 443,841 tons; 
inerense for the year, 143.744 tons. The imports of Mid- 
diesbrough ig irom into Grangemouth for week ending Sep- 
tember 16, ]871, were 2165 tone; same week Inet year, 1855 
toma; increase for week, 230 tone. Total imports to date 
1871, 50,014 tows; for same = lest year, 47,429 tone; 
increase of imports for 1871, 11,655 toms, Large quantities 
of Coltness, Garteherrie, Summeriee, and Shetts iron are 
being sent to the United States; and the loca] founders are 
using No. 1 Carron irom to a extent in edmiztare with 
Midilesbroug No. 3. There is little or po reduction being 
made in the stecks in public stores, but makers’ stocks are 
diminishing rapidly, and their prices remain very firm. 

The Maileatle Iron Trade.—There is no further appearance 
of any difficulty arising on the question of wages in the 
Sulshed tore trade of ong : ie en tobe 
the demands are very large, a ip plates, boiler 
plates, and angle iron. All mills are kept constantly 
engaged. 


municipalities is strengthening, and that the in- 
habitanta begin to appreciate the benefits of im- 
proved conservancy and consequent freedom from 
epidemics, as well as the facilities to tratfie afforded 
by the roads being now kept in good order, 

To conclusion a few remarks may be here in place 
with regard to the industries of Indin, From im- 
portant discoveries made during the past year, it 
appears most probable that the mineral resources of 
the Hydera Assigned Districts are immense, The 
total area of the coal-fields which lie on both sides 
of the Wardah exceeds 1000 equare miles, of which 
560 square miles had been carefully surveyed, and 
some Yaa! f valuable beds of iron ore in the neigh- 
hourhood have recently been brought tolight, ‘The 
steamers plying on the Upper Indus are supplied 
with coal from six mines in the neighbourhood of 
Kalabagh, in the Punjab, which produced good 
fuel, but as a rule the mineral resembling coal, 
found in various parts of the Punjab, has proved on 
examination to be lignite, more or less charged with 
iron pyrites and sulphur, and is not in sufficient 
quantity to be of much commercial value. The 













































plied by the Ith: Iron Company. The Fanny has 
cleared froan iff for Montreal with 555 tous of railway 
iron supplied by Mr. Kh. Crawshay, 


Somerset and Dorset Railwoy.—lt is ted that the 
works in connexion with the extension of the Somerset and 


orva for cement, irom, &e., a ere building Dorset Railway from B h to the Midland at Batts 


the accommodation of a large number of workmen, and « 
steam hoist that is nt present required for taking the , 
terinks landed at tins pike up to level of grouse fperma-| The Forest of Deen —Tho coal trade of this district is 

and fifty tons troubled by a aged but trade is brisk at the collieries not 


on strike. minches of local industry continue active. 


Moumouthshire Railway.—The traffic on this line presenta 
8 satisfactory increase. In the ten weeks ending Dvptem- 
ber 9, the aznoust of revenue collected was 34,0654, as eons- 
with 81,229/. collected in the corresponding ten werks 

of LE70, 


Trade at Britow Ferry-—A large vessel has arrived to 
Joad rails for the Briton Ferry Iron Works Large quantities 
of Spanish and otber iron ore continge to arrive, and a con- 
siderable increase in the number of steamers using the port 
is observable. The introduction of the narrow gauge is ex- 
pee to prove highly bemedcial to the ccanmercial interests 
of the district. 


The Midland at Both.—The Midland Railway Company 
is about to proceed with the erection of new bomded stores 
pear its Hath station. ‘The tender of Mr. Rubies, of 
Bristol, has been accepted for the exeeution of the works, 
which will involve an outlay of about 60002, 

Lateur end Copital in Wales.—The steam coal colliers in 
the Cardiff district bave not qetanite eettled down, alibough 
the output of coal is inc: ig There are also threats of 
another great atrike in Wales. Altogether, the relations of 
labour and capital in the Principality can scarcely be regarded 
ae satisfactory, 

Trade at Merthyr Tydvil.—Trade about Merthyr Tydvil is 
considered to have been rather less active of late, Tho busi. 
nces doing in bare nard rails is still, however, satisfactory. 

Ratlwoy.—The prospects of this line are con- 
sidered to be improving, mow that it has completed a con- 
nexion with the asd North-Western, The amount 
of revenue collected to September 8, this yoar, was 12,5171, 
o cempreed with 11,011/, in the corresponding period of 
iss 


pent taaterials thete are two hundred of cast. 
tron plates for calssons finished, of which reventy-seren tons 
are delivered; of wrought-iron bases, twenty-four are made, 
of which six are delivered, and eighteen are on the way to 
the works; of malleable iron bolta, Gwe tons; of cement, one 
hundred and twenty toms: of bricks, eighty thousnd are 
delivered at the works; iron for the girders of the 36 ft. 
spans, and the bedplates for the 60 and fl. spans are betag 
prepared, 

Dis of Hewatite Troms Ore in Caithwers—Ata teoent 
bazaar in Thereo, some fine specimens of irom ore were ox- 
hibited. The ore was foand on the estate of Sir Hobert 
Sinclair, Bart.. and bas been pronounced by Professor 
Anderson of Glasgow to contain first-class hematite iron. 


Toes 

ap the ore beiag found in sulficient quantity to 
make it a profitable — Recent investigation 
proves the existence of a large it, and # sanguine ex- 
pectation prevails thet more will found to be eesbedded 
ats cteater depth. Should this expectation be vorifled, it is 
tho intention of Sir Rebert to work the mineral, 


Hateasivee New Works for the Manufacture of Iron and 
Steel--A very wealthy private company has been formed 
in Glasgow for the manufacture of Gnished iron and steel, 1 
understand that the ——4 will make steel om the Siemens- 
Martin process. They have secured about 100 acres for the 
erection of works at Newton, five or six miles to the cast 


NOTES FROM THE SOUTH-WEST, 

Trade at Seanaset,—At the last South Wales and West of 
England coal and metal market at Swansea, the reports 

ws to the condition of the staple trades of the district 
were satisfactory and indicated advancing prices in Pig 
iron and iron ore. There were many inquiries for heesatite 
pig, although moet comsusners are well bought. Mr. Groves 
exhibited some samples of Norwegian red hematite ore and 
aleo of epathose ores, The latter were expectionally fine, 
but it did not tramspére from what lecality they came, asd 
their peice was not quoted. A large lot of A refined 
metal was reported sold at 4/. per ton. 

The Sexeage Question in WaleaOn Wednesday, in last 
week, some gentlemen from Birmingham visited Trocdyrbiw 
for tis petpen ard ing some Gltering areas desi, by 
Mr. Bailey Denton the Merthyr Board of Health. The 
deputation waa accon’ by the chairman of the Board 
asd Mr. Sutherland. Tho visitors were conderted over the | The Cleveland Iron Market.—Yesterday there was spain 
works oF Mr, Harpar, surveyor to the Local eard; and aleo | numerous attendance on ‘Change at Middlesbro For 
hy Mr. Hutehi who has bad the carrying out of Mr, | pig iron of every quality there waa a good demand and the 
Denton’s designs. The members of the deputation expressed | market cloeed firm at last week's quotations. Makers 
thelr pleasure and satisfaction with what they witnessed. are doing their uteoost to keep the deliveries equal to the 

Advance in the Price of Coal.—Tbo propricters of the | Pressing demand. Shipments ore active. 

Somerset and Dean Forest collieries have mado an advance} Ths Fisished Irom Trade.—-There is really nothing new 
in the price of coal. The advance is Gd. to Js. per ton. fo report im connexion with the finished irom trade. All the 

Tuff Vale Ratlway—The traffic of the Taff Vale Railway | 2°P*rtments ary busy. 
baa not yet fully recovered from the effects of the great labour | Strike of Ironworkers at Middlestromg’—All the iron: 
dispates in the district through which ite line russ, In the | masters and ironworkers with one or two exceptions ia the 
ten weeks ending September 9 the aggregate receipls were | North of Eegland are merbers of the Board of Arbitration 
19,2701, 28 compared with 60,8472. in The corresponding | which has for ita ebjoct the settlement of trade pune in 
period of 1870. en amicable manner. One of the main objects of the Board 


tensive scale. ae ge ge yee ter om » if not exclu- 
sively, of « Bumber of the principal era of the 
Tharew Salpher and Copper Company. 

Advance of Wages in the Mixing Districts.—Throughout 
snost of the mining districts of Scotland, more especially in 
the west — there is # general advance of collicrs’ 
wagee—in Ay ire, Renfrewshire, asd in the Maryhill, 
Motherwell, asd Larkhall districts of Lanarkshire. The 
Fifeshive miners have solicited an advance of one shilling per 
day, but it does not sem as if the full extent of their = 
mands will be acceded to. Mostofthe employersin Fifeshire 
have signified their willingness to grant am advance. It is 
ateted that after the rise in the Motherwell district the 
wages will be Ss. 6d. per day. 

Short Time Movement @ Glasgow Evwgineers.—A 
the Clyde district for the parpose of aboliing Uhe'ryslem ot 
tl istrict for u lems of 
overtime. It is said that's Camber of the =e exe desitona 
of au agitation for a greater allowance for overtime, should 
the ice of working over hours be insisted uy by the 
employers. Complaints of a similar sort are aleo tring 
amongst the engineers of Edinburgh and Leith. 

A New Mineral Field ot Bathgate—Mr. Thomas Wilson, 
mineral borer, Armadale, who bas been for sume time past 
ewployed on the extate of Inch, the property of Mr, Sin 
WwW. It, the well-known contractor, on Woilmreday best 
came on another seam of the fnmous Howstoun coal The 
team is 4 ft, Gin. thick, and ne it isof excellent quality, means 
for working it will epeedily be adopted. 
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ANOTHER SHIP CANAL PROJECT. 

Ax old engineering scheme has been resuscitated, one for 
which Parllamentary powers were sought as far back as 
tho voar 1841; it is that of cutting throngh the penineala 
ef Kintyre, In Angyleshire, for the purpose of establishing 
chiefly 4 mew and easy route between the Firth of — 
and the West Highlands by means of « ship canal, iy 
the project was then abandoned we are not aware, but we 











ing 
Seal Patent Office, Chamcery-lanc. 
Seats 6 nen Ble portable sgperetia’ for fasiliaSee ae 
tents a meat Little portable us for facilital 
vi 4 trata pore The apparatus con- 
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fere with the ultimate realisation of the scheme, and yet 
the amount of momey required for it—-140,000L—doos oeem 
a pretty large sum for cutting 1} miles of a canal. The 

expense of the Was ¢stimated in the 
year 1841 at 120,000L, bat it is It to see bow, even 
with the rise of wager during the last thirty 
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be ji for us to describe briefly, ‘The plans included 
in Patent are stated to be improvements in those 
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meters of the scheme almply anticipated 
and towrist amd the accompanying traffic, bu! 
ceive of such a canal being extensively useful 
and the Weet of Ireland limes of stenmers trading 
from the Clyde, and we doubt not that the 
Tarbert Canal scheme asstici; such a tradtic. 
no dowbt that rounding the Mull of Kintyre la one of 
herst dangerous bite of navigation arownd: the coasts of 
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centre the pressure of steam on the valye spindle 
acting through the valve rod, o# a eran! 
valve derives its motion, tends to turn the crank shaft in 


BF 


tain, and it seems morally certain that the owners of 
Middlesbrough ber of Commerce yesterda, desira- | the proper direction, amd thas enables the dead point to be PA 1 id 7 
ig of improving the railway crentnatent ioe Ietwesn the | passed,” The valve rod ths etteranialy tapele O06 to tem] ot ta then aunaoe Stes south weet pnd 
Hanilepost Clevelan was again lustrate 
discussed. During the present year it will be remembered “ima We chet very pootahly: On the West Highland trafic tere woukt be a saving. of 
Se rece teat in view woo odontal ® 1 370% ea) David MeQalley Weston, of Boston, randy “demic prog —— omens Ia 
across the Tees at Middlesbrough forming of it,| US, patents Atting pulleys, &c., w AE coder & pri ailienis the probable return on the 
Yesterta: was|bomes, ‘The annexed sketeh will explain one mode of money invested in the construction ef the canal, It has 
ae — S00,000 poeple world be anes yn mnie stent 
200,000 people would be affected by facilities which the 
question up in a way that Tarbert canal would offer for ready and safe intercourse 
with Glasgow and Greenock, and other places upon the 
Clyde. Industries, which to the West Highlands are 
FOREIGN st spring up, ging to the. medi 
Railways ia 7 news with which coal and other easterialy be conveyed 
by the Tasmanian ‘0 suitable places, owing to the cheapness af the labour 
making a that could be obtained, and owing, likewise, to the facilities 
ail ife for getting acess to tmarkets with the industrial pro- 
denies pees pent tin hanet of incre acand pledging 
th t the of tyre acted in them- 
Rodgers, of the Ne Herne eg by their means in carrying out any well- 
recently eontracted considered echeme for sccomplishing ‘sack objects as we 
} om are have referred to, To the such a scheess must be of 
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dredger Vuleanand the tug 
oy be ing out Mr. Westoa’s plans, The pulley is made with Tex Gave Qvestios iy Caxava—Tho extent of railway 
f carry o 'o * fe ie made ay | a r 
on ‘. hollow boss into which cil can be Latrodeced through the hole ported aS Connie ome ool ee eet 
Russian Steam Navigation The Russian Steam Navigs- | closed by the plug, g. At cach revolution of the pulley, the » miles 
i sooep, b takes up's’ certain quastity of off and altar 3 ft 6 im. gai OF ., It soust not be infierred that 


on the uncovered portion of the shaft. Aay ofl working 
out at the ends of the boss is casght by the grooves, 
and returned by the action of centrifngal force, through 
the passages, - to the wil reservoir. 

(No. 2709, Bd.) Giardinelli Spooner Kirkman, of Bat- 
tersea Rive, patents making timber strats or shores for 
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Froone ts Ispta—There have beon very alarming 
in the Panjab and im Guzerat. Railway bridges ovor 
Jamas, beyond Saharunpore asd over the. Deas 
Jullandur 
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25 gallons per head for a ulation of 8000 people As the 
cocina re are seed. slave Ves ped 

, there wil ample pressure in ovemt of a 
fire, re ar ence hous cemented Gt 6 cash of L000. ty 
coremon: turning on ou Mg yee 
Miss Youn , aanghter of Mr. James plans founder of 
the mineral oil industry. 


buildings, &c., with a kind of enlarged screw jack allixed to 
ene end po that the Jeagth of the struts, &e., may be readily 
adjusted. This arrangement, two forms of which we show 
in the annexed ehetch, is likely to prove useful in many 
instances, 
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TRACTION ENGINE WHEEL. 


CONSTRUCTED BY MESSRS, CLAYTON AND SHUTTLEWORTH, ENGINEERS, LINCOLN, 
Fic. 


Wee give, above, engrarin 
ines designed and recent! 
Shattleworth, of Lincotn. 


a 


aula with it at eaitable interrale—eo 
by means of a central 


* Tull and socket or universal join 
any requisite 

upon the tyre or rim and thus aceumapeaess itself 

irre; 

we, 


qulari 
y that the 
surface of the ‘ 3 
as to form « segment of aaphero in order to facilitate this 
play or es and a cashion of isdia-rubber or other 
suitable ie material is in between each tran- 
some and the tyre or rim of the w to permit a more per- 
foct play. 

In our engravings A is the naro of the wheel, and Ba 
wrought-iron rim to which are connected at comtenient in- 


transomes, 
of the whoel there is interposed 
eanised indin-rubber, E E. 
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, cach other, In comelusion we may sate that'we understand 


that Messrs Clayton and Shuttleworth are now subjecting 
the wheel to a practical test, and we trust in due time to be 
able to give particulars of the results. 


THE UNIVERSITY OF EDINBURGH. 
Tre fact that the recent meeting of the British Assocka- 
tion was held within the walls of the University of Edin- 
burgh, coupled with the fact that the mechanical sciesco 
section was presided over by the Baxter Professor of En- 
ff, Naturally directed atrenthon to the chair ¢eta- 


| gineerin; b 
blished through the munifcence of Sir Davi Baxter, Bart. 


of Kilmarov. ‘That chair may be sail to be, in a measure, 
one of the fraite of the agitation which arose out of the 
Paris Exhibition of 1867, an event which was the cause of 
a great many valuable letters being written by sclentitic 
men urging the importance of efforts being maile to pro- 
vide a thorough system of technical edecation fer the 
rising generation, and for skillel artivans generally. Sir 
David Baxter, am eminent Forfarshire manufacturer and 
merchant, taking @ deep interest in the educational facili. 
tles afforded by the University of Edinhurgh, was induced 
to give a sum of 50001 to endow a chair of engineering 
and mechanical sclence Im that university, providing that 
the Gorersment of the day would aleo give some material 
ald for the maintenamee of such achair, There was no 
goed reason why Edinburgh showld not be on a similar 
footing with Glasgow, Londen, Manchnster, and other 
places in respect of engineering education ; and the Go- 
veroment, acting on the principle of helping theee who 
help themselves, ultimately agreed to supplement Sir David 
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——— OOOO EE 
| who had already earned his laurels as a profesor, as well 


as in telegraphic engineering, and as an original inves- 
thrator, was elected to the Baxter Professorship, and the 
work of the class was commenced forthwith The clase 
has now become one of the recognised features of the Uni- 
versity of Edinburgh, it has got into therongh working 
order, and we are, therefore, now ina position to consider 
| ite condition and its future prospects. 

The nurnber of students in the regular engineering class 
derieg last winter session—from November to April in- 
lasive—wae 82, which was a very sensible increase upon 
the number enrolled in the preceding session, 11 le chietty 
from mechanical or civil engineers in embryo that the class 
is made ep, Some of the beet of the students are assistants 
in engineering offices, a fow are amateurs, and there are 
likewise seane who have been workmen, who are rising in 
the world a little, Of course, all each intending students 
es are not fairly well prepared are discomraged by the pro- 
fessor from joining the class, Im addition to the regular 
class just referred to there is a clas+ for mochanical iraw- 
log, which is open four hours dally dering the session. 
This t+ as nearly 2s may be the representation of an en- 
gineering office. Drawings are lent by engineers in tho 
town, expecially Messrs. Hawthorn, of Leith, and Messrs. 
Blyth and Canningham, C.E., Ediaburgh, and by the 
Mudents they are traced, or copied, or coloured, as pro- 

| fessional exercises. There be also a surveying clam, the 

| duties of which embrace a fortaight's lectures in eummer, 
together with a fortnight’s work io the fleld. The students 
of thie class remain all day in the field, and are accustomed 
to the use of the theodolite, the level, the sextant, the 
prismatic compass, and all ordinary surrering instruments, 
They work in batches of fowr, exch batch having tia own 

| instruments. During Lest session the number of stedents 
in the surveying class was twelve, and In the mockanical 
Srawieg clase eleven; bet in both enees the members of 
these extra classes are matriculated students of the en- 
gineering clase proper. 

The coarse of instruction for this general class extends 
aver two years, or rather two winter sessions, each of then 
embracing, as « rule, aboot 100 lectures; bet the subjects 
of study are so arranged that students may begin their 
engineering stwdies in either session with equal advantage, 
The following bs something like an outline of the subjects 
which may be aid to form the first year's course: 

| (1.) Principles of statles; couples, moments of forces, 
| parallel and inclined forces, centre of gravity, moment of 
| inertia, &e, 

(2.) Equilibrium ani stability of frames, bracing, cords, 
tihe, and linear arches. 

(3.) Strength of materials; stretching, rushing, bend- 
ing, creaking, and twisting. 

(4.) Strength of the simpler forms in which materials 
are used; screws, etada, belts, rivets, shafts, belts, toothed 
wheels, bracketa, bearings, cranks, ropes, chains, wires, &e. 

(5.) Application of mechanical principles to combined 
stractures, especially roofs and bridges. 

(6,) Construction of roads, railways, and tramways. 

(7.) Principles of dynamics; Newton's laws of motion; 
consrrvation and transformation of energy. 

(8.) Application of the principles of dynamics to prime 
movers, expecially locomotives, 

| (%) Manufacture of telegraph cables, apparatus, &c., 
| or some other manafacture. 
The other year's coarse of study ombraces the following 
subjects : 
1.) Statics, as in the (linet year's course, 

} Application of statics to the determination of fric- 

tion 
3. 
4. 


stability. 
Sesceal of works and drainage works. 
ion of water 
5.) Tar’ 
tS en 
by m 


eS ee ee 


a. 
tte) Manofactures, 

ince the Baxter Professorship was instituted, enginear- 
ing: studeeta hare been declared eligible for the in 
science conferred by the University of Edisbur, For 
the degree of bachelor of science two examinations are held, 
the first embracing mathematics, nateral philosophy, and 
chemistry; and the second, mathematics applied to me. 
ebanics, engineering, and drawing. Im order that an en- 
gineering studeat may proceed to the degree of doctor of 
science, he must prove that be has passed under a civil 
engineer in practice, He must then be examined in Prac- 
tical Engineering, choosing (1) the design of machinery, 
with complete drawings, specifications, and estimates; or 
(2) the preparation of designs, specifications, and estimates 
for civil engineering work ; and ander the bead of Applied 
Science he may choose any one of the following fivo aub- 
jects: sppticd mathematics, chemistry, geology, one branch 
of natural philosophy, or telygraphy. 

The university aathorities recommend a certain course 
of steady for engineering students to parsue, expecially with 
4 view to take a aclence degree in the engineering. It isa 





Baxter's munificent endowment by an annual grant of | three years’ course, and is as follows; 


200. The salary of a professor being thes tolerably well 
provided for, the next thing was to secure the serviecs of 
A gen! who cowl form the duties of his office in 
such a way as to show that the new chair was oneof the 
necessities of the times, Mr, Fleming Jenkin, F.R.S., 


Ist Year. Mathematics, geology, geometrical drawing. 
| In this year there is time for the etedents to take the 
English, Latin, logic, or any other gemeral culture class. 

2nd Year. Mathematics, natural phileeophy, engineering, 
mochanical drawing. 
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Grd Year. Surveying and levelling, nataral philosophy, | but few oases, owing to the want of of carry- Gp dete ont the coal before it is wufficiently ss 


ag eT chemistry. 

t will thus be seen that a most complete course of In- 
struction is provided in the University of Edinburgh for 
such persons as alm at entering the hy eed predesslon, 
elther in the mechanical or the civil neh; and the ar- 
rangements whereby engineering stadente may secure a 
university degree are of the most liberal character. 

Of course, it can scarcely be expected that all the ar- 
rangements connected with the Baxter Professormbip are 
tech a4 woald be deemed desirable, considering that it has 
enty been so recently instituted. The bolder of the chair 
receives as remuneration for services rendered, the interest 
of 40004 of the Baxter endowment, supplemented by 200!. 
| ansum from the Treaeary, and the students class fees, 

‘or a gentleman of the professlomal eminence of Professor 
Jenkin something more woulll seem to be desirable, if mot 
even necessary, in the way of remuneration, At present he 
teaches mechanical drawing as a sort of hobby, but if he is 
to attend to bis professional duties, as he ought, tt is clear 
that be cannot devote much time to such teaching, and it 
soemss to us that « qualitled assistant at, aay, L00L & year, 
is a sine gui now. Then, again, in order that the engineering 
class may be made thoroughly efficient we should think a 
proper class room eme of the first mecessaries, I¢ lt not 
right that any one room Im the gniversity which confers 
seach distinction on the Scottish metropolis should be jolatly 
held by threo professors. Whee auch is the case and the 
three professors lecture in it in suecesshon, how is it possible 
that they can do the full mossure of justice to their respec~ 
tive classes, even in the way of showing proper models, 
diagrams, &c.? The aniversity beildings areapparently very 
extensive, but they certainly are nut sufficiently complete 
for the many and varied causes of instruction required in 
our present advanced stage of civilisation; and it serely 
cannot loa be the case that the professorial instraction in 
one of the most civilising departments of learning shall be 
conducted under auch difficulties as Professor Jenkin has 
new to contend with. 

The eabject of electric telegraphy and telegraphle on- 
gineering has wever yet attalned that prominence in any 
one of our edmeational systems that its importance demands; 
but considering the special professiunal qualifications and 
attecedents of the Baxter Professor we believe that the 
authorities of the Usiversity of Edieburgh and the Govern- 
teent would do well to consider the propriety of instituting 
a distinet coarse of lectures and practical demonstrations on 
that subject. We doubt wot that Professor Jenkia woul! 
gladly undertake the mecessary dutios, But, of course, con 


siderable funds would be needed in order to accempdieh the | 2" 


work properly. For the instrements at starting something 
Tike LOOM. would be required, beskdes some 200L or JOU, 
angually for pew imstraments and laboratory expenses - 
while a sum of 4001 or S00. per annem would also be re- 
quired for the ealaries of the professor and his asslstant 
Suill, it isnot an impossibility to establish a thoreaeh schoo! 
of telegraphy in comnexion with the Baxter Chair of En- 
gineering; and we need scarcely say that we ardently 
hope that am effort to establish such a new educational 
feature for our profession will be made forthwith, 
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ON THE USE OF PULVERISED FUEL* 
ty Lieutenant ©. KE. Dorrox, U.S, Ordnance . 


Tlavise been invited by Messrs. Whelpley and Storer, of | into tho 


Boston, to visit their establishment, and examine their new 
method of applying fuel to metallurgical and other purpoecs, 
a Rawe boon 00 peorwadt impretcd with the results of the 
esperimenta witnessed, that I take the liberty to lay before 
the society a discussion of the subject, Ibetr method eoe- 
sists in pulverising the coal to an extreme de; of fineness, 
and bowing. it into the combustion chamber, where it ia 
ignited and burned in the air which tloate it. 

Tho generic isles involved im this process is not new, for it 
has, during the last forty rears, been made the subject of 
numerous patents in England,+ asd possibly elsewhere. But 
to moet practical minds it will certainly appear to be new, 
and will at first receive tho hasty judgment passed upon mew 
ideas. Yot acting, oon be more certain than that the 
es ts are based the claims of superior 
economy amd cliliciency im this modo of utilising fuel, are 
entirely sound, amd are demonstrable by well-known laws 
of lysamice, and by practical considerations familiar 
to overy odweated ot 4 Abiongh Known ineuneof (be 
highest class of enginoers, and considered by them as “ theo- 
retically sound,” yet it has receired particular attention in 

* From the Journal of the Prewklin Institute. A paper 
recently read before the Franklin Institute. Ielag an ex- 
aminatson of the method of applying ulverased fuel to fare 
nares and boilers invented by Aleeers, Whelpley and Storer. 

+ In the year 1831, one J_S. Dawes took out an English 
patent for applying pulrerised fuel to the blast furnace 
through the teyeres. It proved unsuccessful, owing doubt- 
Jess to the feet that the agency of fwel im the blast furnace is 
chemical ns well ne physical, In 1840 a patent was taken 
out by ome Desboisslers, far palverising feet, and blowing the 
dust into the furnace, but though the conception involred 
sonte cortect ideas, the machinery was totally impracticable, 
In 1854, Mowchel suggested the injection of powilered fuel 
and ores, cithor separately or together, upon a hearth, or 
inclined plane of a eist-iron box, heated by waste heat froan 
other furnaccs. Mushet proposed, in 1806, to wse pulrerised 
onl, carried by the blast into a roverberatory furnace to pre 
vent the oxidation of the irom. Other intermediate inven- 
tions have been 


ented in England but no progress made, 
owing te the di i 


Mty of prulverasing. 


practical means 
invention of Messre. Whelpley and | brief, tho result being, more power and more 
Storer has overcome this ical difficulty in a manner eo | and less heat developed. 
and t it seems well worthy of being | 3 
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Bessemer any 


rendered this valuable idea a practical maliity has been the out much Iarger particles than can burn sufficiently. 
want of @ contrivance for ing coal with uniformity Generally speaking, it is advisable to keep the supply of air 
asd cheapness, It ssoment’s reflection to be | q Inany erent bt will be necessary to supply air 


noods 
satisfied that erushing by siamips, or by rolls, and 
with stoves, would cost y 


oduld $0 gee 
the ae teed the pulreriaoe to the furnace—a matter no | applications it becomes 


bese important Palverisiny iteelf. Lot us see bow the w noeetaasrily enter the furnace through « i 
invention in question annibilates i from the pulveriser being always cold. Air enters 
Comecive an ing fan with the following | the pulveriser thro " i 


the eamne length. Instead of epreaieg ot both ends, one end 
la Ught around the journal, The is 
chambers by a dinphragm, so that, really, we have two fans | stop a fire complotely in an instant, and renew it in full force 
on the same shaft, and their boxes communicate by a holo is — also to saenats © oh pene, by the mere 
the diaphragm around the shaft. The fan at the closed end | motion of a valve, or hand lover, ia go great as to need the 
of the box tw, im form and fumetion, a blowing fan. The | mereet mention in order to be 7 
outer fan ie the palveriser. The coal is fed into the open | Tho pulteriser hae been ap by its inventors to a 
end of the pulverising chamber, is wnat ty the swiftly re- | variety of i penpeses, of which I ahall discuss two, which soem 
volving paddies, and reduced to powder, is then sucked | to afford the widest range for possible advantages, viz., ita 
the fan through the diapliragm, whence it is — by | application to the reverberatory furnare, and to the steam 
the ordinary tangential pipe along with the blast. e coal | healer. 
is fed is the form of coarse gravel; it is delivered as fine as| 1. Pulverieed fel in the reverberatory firmace—This 
four. application dove not involve a radical change in the etruce 
The mero statement of the facts in the case at first ap ture and design of the furnace; the chiof alteration bein; 
singular. Ifad any person, who never saw or hoard of this the omission of the replace in its present form. Instead 0: 
contrirance before, been asked to give his opinion as to what | constituting a Inrge proportion of the entire structure, and 
could be the rewult of feeding into such an apparates, | of prime importance, it is reduced greatly in tise, and per- 
ho surely would mot have predicted the results actually | forms sutailiary fanetions. It is employed, at first, to raise 
obtained. It would have been | agama agp di mae | the temperature of the walls to retness around the coal 
splintering of the coal, and iF clogging of the tuyere, which is necessary in order to ignite the dust as it 
pulvevisingpebambery or perhape the destruction of the whole | enters the furnace, Sul tly it is kept closed as tightly 
conchine in ite efforts to clear Heelf of ite comtenta, But as aa posible, and the fuel within it serves merely to deoxidise 
the truth i# quite otherwise, we may well aak by what kind | the alr, which filters through the doors, and to eapply a 
of action is the coal redaced to lor? Itis not grousd, | small quantity of carbonic oxide. This small sapply of in- 
for the machine is expressly constructed to a | flammable gas —— and Lasures the speedy igni- 
action, the paddles being in no exse nearer to the ofthe tion of the coal dast.* The gas generator is supplied with 
cylindrical ebell then 4 in.; mor does the coal seem to be | anthracite calm, of which it convames omly about 90 Ib. per 
comminuted altogether by eplintering against the iron eur- | hour. The pulveriser is located a few feet behind the gas 
faces, for although such section undoubtedly takes place at rator, and the coal tuyere enters the back wall of the 
first impact, yet when it has reached a ccrtain stage, amd furnace, poi ging Mamstly over the See lone. The alt tuyere 
that by no means near the ultimate one, it eannot seemingly | is | ore above the coal tuyere. The furnace, thr , 
continue to any material extent. The only ex tion | is reduced to a hearth, with the pulverising machine in the 
cottirtiag here, ard Chat set at all extisfactory, ie that inthe stead of the old Greplace, 
powerful commetion prodeced by the ewift rotation of the In discussing the comparative (heoretical merits of this 
peddle, the particles clash flereely together and triturate | method, and grate burning, some epee e comaderations 
ese other—n view confirmed in some measure by the ap- | may be proper. It is necessary to be mindful of the fact that 
co ofthe atest under the mi But whatever | tho amount of beat, that isto my, the sunsber of units of 
the mode, 4 St eertain thet the coal is palrerised to am ex. | heat, developed by the complete oxidation of a given quantity 
treme degree, Thave watched thie machine for hours, and jot fuel, ef a particular constitution, is a constant quantity, 
have caused it to be fed under my own eye, the pro- Tt matters not under what elreuinstanees oaiilation takes 
(iuigte collected im a bag, ef which I sabmit a sample. As| place, whether explosively, as im the case of comminglod 
nearly as Loan estimate by microscopic measzrement fully | geses, or by that slow ocanbestion which sometimes requires 
titeften-twentioths of the particles are less than yty in. in| Aap to accousplish, the gross agsount is always the same. 
diemeter, and seme exeord pip ie. From the open end of | But wn ann Aoshi chiefly with temperatures in the roter- 








the pipe it flosta away in a dense cloud of smoke, and, | beratory furmsce—a matter in which quantity of heat is cel 
singularly enough, not a black sonke, but of a reddish brows | ome of several equally essential conditions, any one of whic 
eolour, didering strikingly from the jet black of coal, This | may be 40 tazied as to occasion the widest variations in tem- 


, or may mot, indicate extreme minutencss of sub-| perature. Thus, the increment of temperature prodwoed in 
division ; 1 offer no explanation of it, The still more asto- | a body of gas by the accession of « given quantity uf beat, 
nishing performance of this machine in reducing quartz, orce, | will vary inversely as tho volume of that gar—aleo inversely 
grain, &c., will be alluded to hereafter. | se the specific heat of the gas. Hemee it « that if we 

The fanction performed by this machine is a double one, | fncrenso the volume of gas (or solid ether), through which 
It pulverises the fuel atk! dulivers it, along with the blast, | the heat la to be diffused, we diminish the tempernture ; or if 
combustion chamber, Ly a single asd indivisible | we impart given quantities of heat to given volumes of 
operation. This combination of two acts into one is of vital | geses, the temperatures will vary inversely as the specific 
issportamer, and may be said to comstitute the central idea te of the gases. facts are familiar enough to 


of the mechanical part of the process. It would otherwise | every student of thermedynamica, and are mentioned merely 
be useless for largieal or even for enlorific purposes. It | for the sake of continuity in the argament. 

removes at a single coup the two moet formidable obstacles | (Te be continued.) 

which have hitherto the use of pulecrised fuel im- 


practicable. Another featare of high importance is tho me- 
chanism for regulating the su ply of air and enal. The in- 
ventors hare devised an excellent apparetus for this purpose, " ori 1 i 
which controls both with precision ; but as thi is merely a | Bay Railway was laid in tho first instance with rails weigh- 
matter of jel detail, I presume it will be taken on | ing 551b. per yard. The weight of the engises used F 
trust, and a iption of it is omitted. I shall confine | the line was under 26 toms, but the rails failed in Joa than 
myself toa description of the functions performed by it, | three years, Tho line was relaid about 14 years since with 
which are greater than would at Grat appear, The pulveriser | "ile weighing 7515. per yard, and these were im good 

seems to be governed by very deduite laws, and # precise | 4 YeaT since. The St, Kuda branch of the Melbourme and 
practice in (on mab ef each heies pens wie eoomoany. | ai eclghicy nat - Inid oe Lr instance sit 

will have ita officd rails weigh o yard, and placed in bukit: 
” | Sete o as sels Say ene a 

velocity of the shaft. Up, aud ¢ was relaid with raile weighing 75 1b. ai 

Iu, The si »a yard, There were a year since in quod Somdition. i 


Werasaxp Tran or Ratta,—The Melbourne and Hobson's 


practice has shown _ Battwarsty New Socrm Wairs.—The New South Wales 
that there is a uniform, or nearly uniform, velocity suitable | Government rocently carried a resolution in the Legislative 
to every machine, which may be set down atabont 10,000 ft. | Assembly of that colony (by 17 to 4) allirming the desirability 

minute for a polat am the periphery of the paddle, whieh, | Of borrowing 1,(°00,000/. sterling for extensions of the exist~ 
Re an 18-Jach pulveriser, would E2100 er 2200 re- | ing lines of New South Wales to Yass, Orange and Tam- 
volutions minute. If the be diminished, then the | Worth, The resolution was in committoe of the whole 
coal will bo less thoroughly pulrerised and will bura ime | Bows, the committes was counted out befure progeess was 
perfectly nnd wastofully im the furnace, If the speed be in- and the matter consequently Iapacd. colonial 
cevased, the fineness af the dust will also be increased, but | ™ulway ey enya red eatimates that the cost of the pro- 
the power required to attain a higher velocity increners in a | poted line Goulburn to Yass,a distance of 544 miles, 
vary large calla, nad tha finencas of the preduet ia | Will be 380,030, or E780, per mile. ‘The estimated cost of 
not sufficiently advantageous to compensate the cost of in« = miles between Hathuret and Orange is $21,402, or 
cronsed speed. oy 





M10. per euile. These ratimates aro based on the assunp- 

2, The feed of fuet will of course be determined primarily | tion that steel rails, weighing 70 Ib, to the yard, will be used. 
by the requiresnents of the furnsee, amd the minimem — -enren —— 
quantity which will effect the desired temperature will, in| © It will readily appear that the lasnbent form of a genuine 
each ense, be determined experimentally. If the fuel be | ga4 Game is better suited to communicate ignition than the 
diminished, am ineafficient heat will be obtuined, and if it be | sclatillations of specks of fuel, where the llamo would have 
increased, the loes will be threefold: (1) the surplus fuel will | to leap fron me to grain, orer an intermediate space of 
burn to waste; (2) the effort of the sachitie to eleeriteelf | cool or half heated air. Jt renders ignition more prompt 
from as overwhelming supply will absorb more power ; and 








and certain, 


Sarr. 29, 1871.) 
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BAUSCHINGER'S INDICATOR EXPERI- 
MENTS ON LOCOMOTIVES. 

{) Cowpreaston. One of the peculiarities of the 
link motion consiats in the premature closing of 
the steam in front of the piston ia eut off before the 
latter has reached the end of its return stroke, 
the cecentric, and alae upon the amovot of inside 
lap on the valve, 
prevent an untimely opening of the exhanst port, 
Asa natural consequence of this phenomena com- 
the steam remaining in the cylinder at the instant 
when the exeape ia cut off, becomes compressed 


(Continued from page 152. 
the exhaust. ‘The period at which the eacape of 
depends upon the amount of angular advance of 
lesa desirable for thia purpose than in order to 
mon to all valve mitions with a single slide valve, 
between the piston and the end of the cylinder, 
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thus undergoing a change of volume which is shown 


in the indicator diagrams by a rapid rise of the line | 
The amount to which the com- | 
pression will rize js regulated by the capacity of the | 


of back pressure, 


clearanee space and the steam ways, but indepon- 
dent of these considerations, the back presaure, or 
rather the compression line, may rise —under special 
circumatances —tunch ahove the initial cylinder 
pressure and even aliove the boiler pressure, as we 


shall have occasion to show in the course of this _ 


article. 


This latter element, however, ia | 
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We have already aeen that with the shifting link | 


motion the lead increas rapidly as the link ap- 


proaches mid-gear: but siney increased lead pro- 


duces also an increase in the effect of the inside la 
on the valve, the amount of compression will, 
therefore, be correspondingly augmented towards 
mid-gear, An inspection of the indicator diagrams 
taken from locomotives having valves with the 


proportions commonly adopted in Gennan practice, | 
nsion 





will show, in faet, that at high rates of expa’ 
the period of compression extends orer fully 50 per 
cent, of the length of the atroke, With the four 
engines, which we have already mentioned as being 
fitted with the double-yalye metion, on the con- 
trary, the compression has nearly been dispensed 
with altogether (sec diagrams published on page 
52 of the present volame), and the small! amount 
of it which remains is constant for all degrees of 
expansion, as is also the pre-admiesion in all these 
cases, ‘The work absorbed in compressing the 
steam before the piston is clearly shown by the 
aren eut off from the indicator diagram, which, 
with the shifting link motion, beara a considerable 
proportion to the total area included in the diagram. 
At first sight this diminution of power would ap- 
pear to constitute a direct drawhack of the ordinary 
valve gear, aud, in fact, the relative value or ne- 
ceazity of compression la very diversely appreciated 
by engineera; under the ordinary conditions of 
working, however, the compression afforded by a 
properly constructed shifting link motion ia rather 
a valuable feature, and one of great importance for 


} gear. 


ENGINEERING, 


the smooth working of the locomotive engine. We 


| Shall now consider the advantages of compression 
in the order aa demonstrated by Professor Bans- 


chinger ; in doing so, bowever, we have to risk the 
recapitulation of well-known facts, 

In locomotives, the capacities of the clearance 
spices abd the steam ports are relatively larger 
than in most other steam engines, on account of 
the higher speeda of the former. ‘These spaces 
touet be Alled at the commencement of the stroke, 
by high-preagore stenm, which is obtained either 
by taking a supply of live steam frean the boiler, 
or by compressing into the clearance spaces tho 
low-pressure steam that still remained in the cylin- 
der at the closing of the exhaust port. Accord. 
ing to the latter process, a certain qunutity of 
steams ja gaved at the expense of increased back 


pressure, It stioukd be borne in mind, also, that 
a, the total heat of 

the compressed 

steam increases 


with its presure, 
and ae thin latter 
approaches the 
henler  preasure 
the temperature 
of the steam in 
compression muat 
also hare been 
raised from that 
of about atmo- 
spheric pressure 
to hearer the 
temperature of 
the boiler steam 
pressure. These 
changes of tem- 
peratare = which 
the steanm under. 
goes will affect 
the surface of the 
owtal with which 
the steam is in 
contact during 
the period of com. 
wreesion; it fol. 
ows from this 
that the ends of 
the cylinder prin. 
cipally compris. 
ing the clearance 
Spacts tiust mc- 
quire a higher temperature than those parts 
where expansion only takes place. ‘Thia ia an im- 
portant consideration, since the fresh steam frow 
the }oilvr cones first in contact with these spaces, 
and by touching sarfaces whieh hare thus pre- 
viously boon heated, aa it were, by the high tone 
petatace of the compressed steam, leas heat will be 
abstreted from the fresh stenm. and therefore a 
less nmount of water will be deposited in the 
eslinder. 

Another advantage offered by the employment 
of oumpression consists io the smooth working of 
the engine at high speeds; a circumstance which 
reduces greatly the wear and tear of the working 
As the piston approaches the end of its 
stroke, the compressed steam forms a kind of 
elastic cushion, which is well calculated to absorb 
the momentum of the reciprocating parts at that 
instant. The pressure dag to the momentum 
of these parta will, of course, depend upon their 
weight aud the speed of working, increasing directly 
as the aqyuare of the apeod, These data being given, 
the amount of cushion of steam, or the pressure 
which will be required to counterbalance the quan- 


Le | 
Ay 


| tity of work stored up in the reciprocating parta, 


can casily be assertained; it followa, from thia, 
that the compression should decrease rapidly na the 
apeed diminishes, and that it should be a maximum 
at high speeds, Aa we have seen before, this con- 
dition is fally accompliched by the shifting link 
meotien, 

We will next examine the relation which the 
actual curve drawo by the indicator beara to the 
theoretival curve of compression laid dawn accords 
ing to the sam lawsas the thoorctical curve of expan. 
sion, Figs. 25 and 24, om page 151 of the present 
volime, show two dingrams in which the theory of 
compression has been similarly developed as that 
of expansion. In Fig, 23, the line (—+-+—+) 
denotes Zeuner’a theory, provided that the steam 





contained 4) per cent. of water; while the theo- 
retical carve, according to Mariotte, is indicated by 
, a dotted line (---——-). In Fig. 24, the latter 
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curve only baa been laid down, As will be seen, 
the departure of the actual curve of coampression 
fram the theoretical curve is eynally wide as in the 
enge of expansion, and here again the simple law 
of Mariotée, vir, the volnme of the retaion! steam 
being inversely aa the pressure, comes nearest to 
agp results, Tt will not be difficult te account 
or the phenomena that the indicated compressed 
curve shold be below the assumed curves, During 
the period of exhawst the sarfaeca of the cover, 
piston, sul cylinder bave become materially cooled : 
when the exhanst port closes, the pressure and 
temperature of the retained steam rapidly rise ; 
the temperature of the metal in contact with it 
rising simultancousty, lut owing to the surface 
being large in proportion to the quantity of steam, 
a portion of the steam will be condensed. This lows - 
of compression presenre is attended, on the other 
side of the piston, by a corresponding gnin of total 
useful presanre, thus the departure of this curve, 
as well as that of the actual expansion line below 
and above the theoretical curves respectively, ahowa 
& proportional increase of the power exerted by the 
engine, which is clearly demonstrated by the in- 
ercase Of area included in the indicator diagram, 
The foregoing considerations induce Professor 
Bauschinger to conclude that although the value of 
compression will not be the same for all engines, 
the presence of this cloetment ia far leas injurious to 
the economical working of the engine than would 
be anticipated by mere theoretical investigation ; 
the evidence supporting this deduction will be 
further derail ta the following chapters, when 
the duty given off by the steam in the cylinder will 
be considered, 

It has been remarked at the beginning of this 
article that the line of compression will rze—under 
special circumstances--above the initial pressure ; 
pre-supposing, of course, that the valve is so ar- 
eae that it cannot be forced? off its scat. Aa 
examples of these phenomena we reproduce two 
diagrams, Figs. 25 and 26, taken from the second 
notch of engine D, the admission of steam being, 














jat the hind eylinder end, 14 per cent., and at the 


front end, 87 per cent, of the length of stroke ; the 
other data referring to these diagrams are contained 
in the subjoined Table ; 
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‘As illustrated in the annexed diagrams, the rise 
of the line of compression above that of the lnitial 
steam pressure produces a peculiar twisting of the 
indicator curve; of conver, this action can only 
take place when the liuk ia catting off short, and 
when the amount of compression ia consequently 
aft a ssi, and to cowie suck an abnormal 
excess of the back pressure over the initial pressure, 
the latter muxt hare been reduced cither by the 
regulater being insufficiently opened, or by the 
boiler pressure having fallen considerably below ita 
nortan) height, The effect of each of these causes 
isshown in Figs, 25 and 26, When the former dia- 

rum was taken, the boiler pressure waa tolerabl 
igh, but (he steam was being wiredrawn throng 
an opening but one-fourth of the full regulator 
opening; tn diagram Fig. 24, on the other hand, 
the reguistor was fally open, the steam pressure in 
the boiler, however, bad fallen to but 48]b, per 
square inch, It ia self-ovident that this action in 
the cylinder is very ebjectionable, as involving o 
loss of effect; in computing the above diagrams, the 
area contained in the loop at the end of stroke, 
denotes negative work, as it were, and showd be 
subtracted from the total ares included in the in- 
dicator diagram. Provision should, therefore, be 
made, in all cases, to allow of the valve being 
slightly foroed off its sent and thus affording an 
esenpe for the steam. 

We have, thus far, completed mir curaery ex- 
amination as tegards the form of the indicator 
eurves obtained by Professor Bauschinger; the 
following paragraphs of our epitome will teeat on 
the performance of steam and fuel, and on water 
and steam consamption, 

(Te be contianed.) 
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Ne ea ee ear ety | Coutee fac mentonshs Tan posion of ths aiding blest | 22,3! : 
in our accounts of al ition jost men ition o! dis H anit 7 
i of | fn the lish G, is orued by the expansion lever, this | eS ee prin 
ito the |, & by means of the link, ¢. 
the di Fig. 1* with 


the Mariemont and Bascoup collicrics, ium, and we 
this week publish a two-page sograving thowing a winding 
engine fitted with this gear, ale give other illustra- 
tioms explaining ite construction and showing dif- 
ferent appli of it. Tefore describing the winding 
engine with its gear in detail, it be desimble that we 
should explain the leading features of M. Guinotte’s plana. 


M, » and 
follows that the polst of cut-off may be varied froan 
full stroke amd any desired ol 


bh ie ¢ 
| geometrical method #0 fully explained by Profeseor Zouner, | obeained 5 sugéelent length to the red, i 
im his treatisot cn valve gear. : f determines the radius of the curvature of the link) there may, 
In Fig. 1 let the eccentric by which the main valve is | without appreciable error, be subetituted for the 
driven be represented by its radius, O D, the crank being sup- | movement of the are, 7, #,, that of the straight line, ga, 
posed to be at M,; and draw Od symanetrical with O D, with ees ee et oe ee 
tric to the links 


fared ra als Poe: eae od by M. Gulnette 
is one whi anaes the pole of cut-off to be varied from 
wero to full stroke, while it can be made suitable for an 
engine which is always running in one direction, or an en- 
gine which is reversed from time to time. she dogo of 
expansion, also, may be sijusted either auteanatically ac- 
eording to the lead on the engine or by hand, Referring oo fine into two parts, stand ¢ ¢, 
to the ilastrations Jt will be scen that M, Guinette employs | having a redius equal to the owtaide tap of the main valve. | will have the same motion as if it was driven an 
two slide valves, the ono working om the back of the otber, | This lap is represented by o’ r’ im Fig. 2, in which figure ecoentrio hating the and position, OT, the = 
the second or expansion valve either made is one | centres of the valvo and ports correspond. Draw the dividing the line, Q 8, in the ' 

piece, of, if for convesirece of construction it is made in | OQ, and when the crank 226s ee the edge, r', of Qt;t > 
more than one piece, the parts are connected 60 as to more | the main valve will cover the cyl pet Gn amount We may, in the same way, determine the movements of 
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distance between the edges of the uncover the the main valve without there being any B,S:8Qea,sieg 
Figs. 3 and 4, om page 200, represent the general con- | danger of stenma buing readmitted into the cylinder after the LS :8Q= Pa:seg 
stration of M. Ginotie's gear for an ng: whock is always | cut-off had taken place. 8Q :QF,= #9 :92',,&e, 
rum in one direction. In figures the crank is supposed Frean the sume centre, O, describe a circle, oe, ¢,, . - «| the results being that the Nats, 2%, 4 8 Og. May dey om 
te be om the dead point at My, and the direction of rotation | with a radius equal (see Fig. 2, pee pele gr | the li a, hate pespesttocty snarvementa jected upon the 
isindicated by the arrow. The evain slide valve is driven by an | betwoom the face, Y, of the main ve that marked Z | fine, O ‘roan the pointe, ¥,, Ly 8, 7, 3 he. 
ordinary eccentric having its centre at D, while the expansion the siding block be so placed im the lisk as to eorres 
valve has ite motion communicated to it by a rod, & which | | it points abore matued, the ones ve will 
ie fotated te che ople Se of tho valve uf 4, oud ie comnected We much regret that is consequence of an accident to | hey j to it movements similar to whieh 
at Sto a block siding im the link, G. This link, G, has our engraving, we are compelled to postpone the pubilention be communicated to it by eecentries having their centres at 
motion comavunionted Fo it, Sevt, by being connected at 4, of Figs 1 ans 11 until next woek. i Yeinte om the Hine, F, P,. Is other wards, 
to an eccentric having the ecoen 0Q, and keyedon | ¢ Traits des distribution par tiroirs dans les machines 4 | by cite k along the link the expansion valve will 
the crank shaft so that ite centre is at Q when the crank is Sixes et locomotives; par G. Zouner, Professor a| be made to receive movessenta varying in the same manner 
at My; and, second, by being coupled at s toanother eccentric | 7 Polgtecnic féddvale de Larch. An English edition | as if the centre of the eccentric by which it was driven wns 
having the eccentricity, O 5, and which is keyed on the | of this work has been published by Mevsrs. Spon. shifted along the line, F, F,, the position of this latter line 
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being daet with regard to the crank. The dogroe of ex- 1 


passion will then be variable between tha broadest limits, 
Figs, 6, 4, and 6a, o68 page 200, ropreseet an arreoge- 
wmewls ian which a slegle ecceatric only is employed ee ban 
the desied morement to tho tink. The line, F, F,, 
which M. Guimotte terma the “ line of cwntres of the expam- 
rien etoentris,” cats the ling of the dosd polats, M, O, at X. 
OD repeepresrnta is all enses tho radius and position of the 
ecovnteie for the main valve. Anu eecentrio, OX, actuates 
the poist, 2, of the expansion link, and also the axtromity of 
a lever, to ¢, oovillating om the centre, ao. Tho armas of this 
Jerr being in the proportion oz 1 at, the point, f, receites 
® motion seach as would be communicated to it by an ¢e- 
ewnteic, O'T, of which the radige, OT, isin the proportion 
OT; OXsetiox The covement of the point, ¢. is 
conmusicated by a rod, ¢4', to the extremity of amcther 
Yerer, 4g, jointed at d to the spindle of the main valve, 
the point, d, thus participating in the movesret of the main 
ecocatme, OD. 
doin TD (Fig. Ge}, and eoutines this line until it meets 
the ine FP, F, at a polatQ. The points, ¢ ond d, of the lever 
€¢ bein actuated by the movements of the cecunteicn T 
a 


will have the sume motion as would be communicated to it by 
the ecoamtrie, OQ; aad if there is conveyed, by means of 
the rod, d, this motion of the peint, g. to the polmt, q’, of 
the link it will be secn that the same offiet ie obtained as if 
the paint, g’, of the link wae ¢oupled direct to an eecentric, 


Q. 

Figs. 0 and £0 om page 200 et an arrangement in 
which po expansion egeentric la required. Tha point, X, 
marking the interseetion of the liore, F, F,, and 0 M, (ace 
Fig. Gu}, in still adopted as the “ventey of command,’ but 
the eccentric having Ha cowtre at this point is replaced by a 
lower, mow, of which the end, st, receites ita moting fram 
the piston rod. M, © beimg the radius of the ernak it is 
sudcient, evidently, to adopt tor the lover the proportion 
M,O:0X=a0-an 

The jises, ODand F, P,, intersect at R. If a sroond 
lever, do r, oveillnting on « fixed point, o', receives at the ex- 
tremity, @, the moretent of the epindie of uhe wain velre— 
thas in to eny, if it be lriven by the eccontric D—the other 
extremity, r, will receive tbe same motion as if it whe drives 
by an eccentric, I, provided the ortions of the lever are 
such that OD; ObSol dso! r- Theo and ¢ wall be the 
tuo points of the expansion gear which will represent the 
moremente of the lime Py Py. 

The examples of M. Guisctte’s gear which we bare so 
far considered are applicable to emgines which axe con- 
tinvaily rum in «ue direction; wa have Bow to describe the 


pystem as applied to engines Atted with reversing geer, snl 
tir this purpose we a refer in the first place to Fig. U1. 
Ue this figure* the crank being at M,. the main wecontrio 


for motion m the direction Z%, is sitaated at D, amd that for 
motion im the direction Z° at D’, Regarding the move- 
ments in the two directions independently chat is to ony, 
treating cach of the covenizics, D and D’, mparately ia the 
marner followed when considering the causa of an engine 
moving in one direction only (Fig. 1), wo find a line of 
centre for the o& a ecemutric for exch direction of 
motion; the ling Fy P,P... .F, being for motion le 
the direction Z, and F’; I’, F’,.... F%, Gor that im the 
direction 2", 

‘The linea F, F,, F', F', cut the line of the dead points, 
M, O,—thia belng — of the radius of the crank— 
at the point XK; and ome of the points ef the link cen thus 
be actuated by a movement idemteal with that whick would 
be imparted to it by an eccentric, O X, and the movement of 
this polst will apply — ta the motiun of the engine la 
either direction, Zor 2’. Thia movement can be obtained 
either by an eorenisic as in the arrangement shown by 
Figs, Sasd 6, page 200, or by am attachment to the pasion 
rad aa in tho arrangement shown by Figs 0 amd 10, om the 
sane page, or by some other combination of 

The diticulty to be overccene in desigaing a valve gear of 
this kind thus reenives itself into providieg sucha moans for 
actuating a wooed tof the expansion link as will enable 
the motinn ie to that link to be modified to aust the 
dircetion in which the engine is running. le difficules 
disappears if the eeroad yront of the link ia neteated by euch 
meant that the natere of the murement imparted to it is 
altered sisvultameously with the reveras] of the engine. Ie 
order that thie may be the case it is sufScient to tur to 
account the motion of the spladle of the main valve. 

Lot us consider, the example, the arrangement shown by 
Pigs 7,8, and 7a. In this case the two ccopntirics for the main 
valve are OD and OD’, the “ lines of centres” fur the ex- 
passion eceeptrio for the two dirretiona of zation are reapec: 
tivety Fi, and Fy F’,; end an eccontric, O X', governs, 
in the Great place, the pant, x’, of tho lever, a’ ox, whach 
oseiliates on the fized point, o, The proportioes of (ae artos 
of this lever being such that @ Xi; OX=ox': 0 5, a moves 
ment oereeponding to that of an ecerntrle, O X, ix obtained 
ni cy, and cupsequently at the point, #, of the expansion link 
which i connected te the lever by the maiz, x. In the 
sroond place the eorentric, OX", gives motion by means of 
the reds’ 2” to tho extremity, 2°, of a secoad lower, 2° d gy 
which is connected at tho podat, d, to the spindle of the main 
stile valve. Under this arrangement the point, d, of cour, 
hse the motion imparted by the ecoentnie, O D, when tho 
ergine ie renning is coe diretion, and that given by the 
ecoemtrle, OD", whate the sootion is reverted. 

The two arms of the lever, 2“ dg), baving giren to them 
peportion, X° Ds DQ=X’ Ds Qeee' did git 
eoen? that tha extew = Bie OF thee lever and, ot 

* Ree fort-rote om the preceding page 

¢ By a1 arailent tho lettece Q and Q’ bave beem omitted 
from 2og. 7 a. The former better should be placed at the 
intersection of the F,, F, with the extension of the thick 
line drawn thrmugh the pont D. while the letter GQ” ah 
he mtuated at the intereresiog of the thick line drawn throwgs 
the prict 0°, with the bio FY, F’,. The letter X, also, 
should appear at the point of meeting of the thick line 
drawn through the poiats D and 1D’, 


























point, g. so situated thas gd: df’eQ Di DT: 





Jf, which also carries the carted lever, fy 4. 
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omeqwence, he point, g, of the link te which the lever 


anected by the rad, gy, gewill, when the mais valve is) dawnwaer 
dgiven by the ceeeotric, 0D, hare « movement sisuilar to | the sliding blo 





lever, fal, and causes it to be mored 
nts the position whown by the dotted line, 
&, belug, of courar, at tXe came tinge eeored 





presser 








that which it would derive Croan a direct connexion with an | down ia the exspacsion link and an earlier cut-oif of ihe steams 


eccentric having the radius and position, OQ; while, when 
the nuain valve is driven by the eccentric, O 1", the mentions 
ef the point, g,. will be identical with that which woubl be 
giten to it by direct attachment to an eeoentyic with the 
tadiua and potion, OQ’, The line connecting the two 

rinta of attachment of the liek x asd ¢ thar representa ther 
jae, XQ whens the engine is romning im the direction, 4, 
and the line, X Q', when the tontivn Gs in the diswetion, 2*. 
In other words, i¢ will be ween that by moving over the re 
vereing letwr (he meting teaparted to the point, 7, of the ex 
patsion Jiak will be changed, and the fink will he made to 
eupecscat the line, F, F., or the line, F!, F’,, acoontiag te 
the position which the reversing lover oocupivg. 

We give yet another example in Pigs 14, 15, ned bh, and 
the dingraw Fig. fda, on page 201, In this arrangenent 
there is no special cccentric fur the expannon valve, The joint. 
i, of the lever, m, wo, derives ite motion from the paston 
rod, and the two anns, om’, ove,. being in the proportions 
given by the equation, o 1s": aim, 200 S's OM, it will be 








soem that the Print, m/, and in consequence the tee potats, |? 


ma, and we, tecvire the motion which woull be tage tled to 
them by a direct attechment to am ¢cvrntric, O M’, The 








pens # aiteated an a lover, t,o’ 2,of which the two 
arms ar in the proporhon Protas M'O: OX, foom 
which jt fellows that the point of attachment, +, of the ex- 


pansion Jiak has a motion such ar would be given to it hy an 
eccentric, O X. 

A third lover, m, 2 7,, having its fulcrum, @, om the 
mate valve spindle, aed Laving ite amma in the proportion, 
wi d:d¢q,eM° DD: DQe MD’: DY Q:, carries the motion 
to the point, g. whenee it is communigated by the rod, ¢ 
to the second point of attachment, 9, of the expansion ink, 
thie print having thus a motion similar to that which would 
be imparted te it by an eccentric, OQ. during the motlon of 
the engine in the dirvetinn, Z, and by an ercentric, O42, 
when the enging is ranning im the direction, Thus the 
expansica fink in this case, alan, represents the lines F, F, 
or Fy areotding to the position of the reversing lever, 
ani the durecthen in which the enigne is running. 

Wo may retoark hero that if (he reversing lever ahoub! not 
happen tooccupy the one of the other of ite oxtreme positions, 
no inconvenience will reeult, and the expansion will remain 
variate withis: the Limits allowed by the propoctioan of the 
nisin valvo. It wil) be seen, from whet bas been alroaty 
stated. that when an engine fitied wilh the gear we bate 
deecribed ia reversed, nut only is the souvexoent of the main 
valve modified bn the required esanner; but the comdditvone 
wider which the expansion valve acts nro at the sven tise 
alicred to euit the change in the direction ef rotatoon of the 
crank shatt without cussing any additional trouble tu the 
engine man, Ip fact, the Wver gororming the artion of the 
exjanslog valve need only be touched eben it ie required te 
vary the point of cut-off. and if the expansion guar is once 
set to apy desired out-nif the engiee cue be revered to and 
fro without interfering wlth the action ef the expansion 
valve, 

Figs. 12nd 14 oe page 20, and Fige. 17, 18, 19, of our 
two page cogravieg represent two engines Stied with revers- 
ing gear to which M. Guinette’s expansion gear ins been 
applied ina manner sdentical as to principle and general 
arraugecoent with that ebown in Figs, 14 and Mice page 
201. 

The point of cut-off eam, if desired, be made to vary 
contipusisly and sutomeueally, au armangement which 
it a4 advantageous to adopt in crers when, From the 
resistance being variable, it ia desirable to vary the ad- 
mission of steam in such o manner as to malotain a constant 
equilibrium between the power developed end the work to 
hy doee. Such a case, for instance, is that of winding en- 
eines foe minos, &e, Let ns take, for exantple, a winding 
engine in which the law goversing the variation of the work 
to be done at each rerolution is known, ant in whieh, com- 
tuquently, the degree of expacaion to be emploted at eich 
revolution can be ascoriaioed, In this cx the beck, instead 
of beiag shifted in the expansion lenk by band, can have its 
positing adjusted by the engine iferll, as chown by Figs. 0, 
18, nnd 19 of our two-page eagranng. 

Heferring to these Ggeres, it will be seen that she tod, bi, 
carrying the block, &, is supported be teisy jointed tea 
sustaining fink, a6, this latter link being attached at 4 toe 
lover, be, keyed on the shalt, «on which there is also fixed 
the lever, cd. Dy means of the connecting link, de, the 
lever, ed, is coupled to another lever, ¢f; keryecd upes: shalt, 
The prsition: ot 
the sliding block im the expansaon link is thas dependemt 
upon that of dee carved Jerer just mentioned. ; 

Another shatt, (', corres another curved lever, fg & 
Thr two lovers, fg 8 and f! gb), are onenected to each other 
by the lovers, fie aud f* wy’, the rods, te aud win! and the 
donble Jerer, xp n’, the soneealon being thus sich bat the 
curved levers, 7g A and fy! &, more evoomuirieully, A cot 
terpoas, f, plecwd at the end of a lever, ¢¢, temds to muletanm 
thy whale system of levers of which we Bace just been 
eqernkccng, in tt sti in which thay are sliown by the fell 
Nines in Fog. 17. Vols position currespamding to the Cali adanie- 
sion of the steana. 

The crank shaft, by means ef the bevel gear, AB, gives 
motion to the screw, CD. This serow carres two nuts, of 
which the ons, KE, is provided with a soall lover, rs (ere 
plan, Fig. 18), which te givoted so that it cum turn, freon let 
to right, but not frum right to left. This beter, re, 
a gical friction roller, ¢, which is eituateed ls a line w be 
curted lover, gd. The ofber nut, E', is in ke rsnuner 
peovided with w lever, rea’, this lever carrying # frivtion 
Teller, £', wheed le lo a line with the curred lover, £9 ©. 

The arraingeeneat is such that when the engine ls rwoning 
in the darection shown by the arrow, Zin Fig. 17, the tea 
aute, E and Ky which cannet tura with the screw, CL 
have impariod tethers a rectilineal movement fro lett ti 
right. Uaeer thee circumstances, the friclavtt ptler, f, 













































produced. Eventanliy the sxstem of levers will oceupy the 
positions ehown by the detted lines, this taking place three or 
four revolutions before the enge, which is being Lilked by ibe 
engine, arrives at the bank le A little later, just letory 
the end of the lif, the friction roller, ¢, clears the end of ihe 
lever, hi 4, aed disengagesit, when the counterweight canses 
the whole syetem of Invers to assume the positions shown by 
the full lines, thus giving tive steam adbenimacn for full sincks 
While the apersiions alee deacribed hare been going on, 
that is, while the muta, I and E', were moving free lett to 
right, the fnction palley, ¢*, om the lever connected to the iatter 
mut will have encountered the lever fai A‘. This lever, 
Beever, will approach the roller freon abore and from the 
Fight hend side, and lever rte, by a@bich the roller, ¢ ia 
carrind being pivoted eo that it can ture from righe to lett, at 
will yield tothe pressure of the lever f* 9 A‘ and wall om pass. 
ing thet lever be couse! to resume its normal position by the 
aproug ¢hown im the plan. Ju die way the roller, ¢’, will 
he changed from a position below to ose aborn the lever, 
1 hf, 

Wuriey the following “lift the engine will run in the 
direction shown by the arrcov, Z and the ser, CD, will 
thus te turned] in the opposite direction te that im which it 
preniousy rua acd the two sute ERS will thus be caused 
te mow fron right to left. Under these cireumsiqness the 
friction roller, £', will operate upon the lever, ¢* y* £4 in tho 
same manner as the lover, fy A, was opernted upon by the 
rollee, ¢, during the prec iif. 

Daring the sarosesive " Ltte," Cherefore, the degree of es- 
panaion will it tamed aocordiag to the anne law whatever 
may be the direction in which the engine is manning, a lag 
asthe two levers, fu &, 7! g! A, ane monde to the same curve, 
as will ordinarily te the cass; but, if circumstances should 
render it advisable, the degrees ef expansion cau be varied 
according to diffvrmat lawa ta the alternate Lifts simply by 
méalifring the ehape of tha levers just mseetior Such a 
fist night occur, for inet ben an engioe was wied to 
work two drums of different dinmeters making lifts sler- 
nately from two shatia of dileremt depths, It is evident 
that the curtature to be pioen to the lovers, fag and fg at, 
hes to bo determined by an investigation of the de of 
expansion admissible during rach rerolution, amd this in- 
vestigation will be » epecial one for cach particular oxse, 

In the engine shown by cur tao page engraving the screw, 
2 Th, is aleo employed for neiaati he bells which indicate 
the position of the cage which is being mised, these bells 
being ar d as shown, sod the nata, E EB’, being pro- 
Tited w king patoes which cote inte contact with the 
bells at the proper pointe towarle the end of ened lift. 
Moreover, aa the moreucuts, to and fro of the nuta EE’, 
eo¢ryspand with the rise and fall of the cages im the mine, 
the engine man in charge at al! times has the means of 
knowing the exact positions of the cages in the shat. 

In cose of accitent, the cngineman, by placing bis foot 
upes the pedal, PF, can suddenly admit full steam to the 
eegine. The lever, ef, in place of being keved rigidly upon 
the shait, ff, is connected to it by syeane of the clutch, F (see 
Fige, 17 and 14), which in acthated by the pedal, P. On 
this pedal being presesl by ibe engine man, the clatch just 
meniieond ia aisengeged andl the sliding block, 6, risee be 
the top of the expenaion link under the influence of the 
coanterweigit, 2, Os the other launl, when the prelal ie ro- 
leaoedl, the eluted ls thrown into gear again by incans of the 
cvanterweight, G, the moment the system of levers assumes 
the positions cortespoceling to @ fall mdamisarn of the steam 

From the particelare whieh we bare giten aboes, it wil 
be seem that M, Gai waters of waphusios gear poe 
ears gteal ingeuuity and is capable of a wide range of 
applications. In the case ef winding cogines, it aturde a 
pertect mcans of autormaticnlly adjasting Lie duptee of ex. 
pansion to the reentance at all parte of the lift, while, at the 
ome time, the veginrann cin at any tance at ower apply full 
steam iC it should be necessary te do so, In the ease of 
enyrlties having the winding deame proportioned eaas to give 
awaaibly constant teeitaner, the arrangenwat for varying 
the expansion a4 baxt deacribet would not be required; bus 
a conetant degror of expansion may be used throughout 
each lift, eitnple means beng employed by which the engize 
ited is cau oe place Che gear ita the paraper pomtan 
for ailaoitting full stein shortly befor the cage whieh is 
being raiaed “eomes to bank.” Even in cases where the 
reestancy i4 OM nnilarnd, gotie cogs prefer to cmpley a 
mmstent degree of expansion carried cat in this was, 1 is 
pecbable that at some fetare titua we anny have nore to say 
respecting the resulla of the application of M. Gulme ger 
to other classes of engines; but for peso, wo uuEy 
conclude by ackaowledging the courtesy with which M. 
Guinotie fornizhed wa at our request with the series of 
tracings, explanatory of his eystem, froen which the various 
dixgroes oad eograrings we publish bare boon preparcd, 






























































Noe Works. —One of the Blast furnaces at the Lackenby 
Iroe: Works, Muddieshrouph, has been blown in thix work, 
acd the other will be ready blest on Saterday. 








2b ore continues La considerable de- 
want go South Wales, wore if Kot for the deSrienay of 
shipping deci éat Ulta and the consequent bigh rale of 
freaghts an immeode bustnoss could be done, 
ae 
Toowns's lara-Sarise Poosucteies—-Aaubeeription bas 
been formed jor the purpace of oveetir 
sary foe testing Rogers's ii eeveine of 
priats around the const daring the mp prosching simter, The 
value of the papartua bea already toon promal ab various 
ed al o recent meeting of Use metmbera 
¢ Squad 8 Were WSAUstoots 
shout ite uemity, and wm teetimandal fo that eMect waa given 
to the inventor. 


fraview Owe.— Spa 
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COMPOUND MARINE ENGINES, 
To rus Korrok or Exotsenaino. 

Sen,—Io last week's Excaxenersa Mr. McFarlane Gray 
eedeavours to chow that if the calculations of corsiciemts 
iciven with the Jlrqrams of Messrs. Richardson's compound 
engines were worreet, that “these engines would be an ad- 
vance upos perfection.” It will be found, bowever, that 
his comelusions are haved of efroneons aseumplions, 

He states that “the total ratio of expansion cabealated 
from capacities of cylinders aed premute, ne cut off im high, 
is eleven times.” Whereas, in order to obtain theoretical 
resulta, it should be put thus; The total expansion calcu- 
lated from the actual inhial pressure, aneasured io bigh~ 
presare cylinder (70 Ih. above ceru), aml the menu tinal 
preeeare in low-pressure eylinier (4.875 Ib) ts 14.5 thes, 
The coefficient due to eweh an expansion, and ander mathe- 
matical conditions, is lephyp. hug. 14,5=20-88 corre pond~ 
fag to a mican absolute preeemre of 17.G42b. per square 
inch, or about 11 per cent. snore than act realised. ‘Ihe 
ceetticlent of perfection i, therefore, 3.68, and wet 3.154, 
as Mr, Gray makes it; for the exlstence of 14 Ib. or any 
ammount of back pressure, i+ certainly not consistent with 
perfeation, 

The highest possible coetticient, therefore, after dedect- 
ing the yreatest cause of imperfection, namely, the back 

17.94—1,25 
3.424. 


an TS 

Ferther on, with reference to sueasuring Che quantity of 

steam expended at cach stroke, Mr. Gray says: “The beat 
point te take it bs a Hitle before the exhaust in the high. 
pressure cylinder.” Now thig is entirely a matter of 
opinion, aud it will depend om various circansstauces 
whether a correct measure of the steam expemded cam be 
obtained there, Thea if the betler were primey, or even 
sapplying molt steam, and especially in the ca-e of an wn- 
jacketted high-pressure cylinder, a quantity of water 
would be carried through with the steam, which could net 
be measured at that polst, ‘This water would, however, be 
either whotly or partly evaporated in the intermediate rev 
ceiver, and at Teast, in all ordinary cases, would be wholly 
evaporated at the tigel point of expansion in the low« 
pressure cylinder, and could therefore be correctly measured 
there, 
* Asa general rule, therefore, however fairly a comparicon 
of the efickney of diferent engines may be made by Mr. 
Gray's method, it campot be used to challeage the accuracy 
of the other method, which, thoagh differing im results, is 
fully as convenient fur obtaining comparative corficients of 
elficleney. 

Further than this, the diference between the coeflicients, 
as oliained by the tue methods, is very much overstated 
by Me. Gray. Thus, if instead of using the rengh rule ef 
peeseare < by volume a9 constant, he bad taken the pee. 
sumably correct formula for dry satarated steam, expanded 


in jacketed eylinders(P fer, RO 1 = 35.9x5.057 1 


=5,.48), he would have found the Gnal pressure (lee to the 
inithal pressure ant tate of expassion asemmed) to be 


SAB Mb, instead of 6.125, and 2267 (yo take the mean 


6.48 
preseare, calculated in (he usual way, to be correct), gives 
a coetticient of 2.05; amd allowing for the clearance and 
ports of the low-pressure cylinder, which the cushiownl 
steam scarcely fills up te Gnal preseure, the coeticiemt 
becomes approximately 3. ‘Thit accownts for more than 
half the ditferemce found by Mr. Gray between the two 
methods, and brings them at least within reasonably ex~ 
Hicable diserepamtes. 
Lam, yours respectfully, 
Hartlepool Iron Works, Cosas. Surru, 
Sept, 27, 1871, 


pressare, would 


THE RIGHTS OF INVENTORS, 
To tus Epiron oF Exoturnxtya. 

Sinj=T have real with complete comeurrence your arthely 
6m the above subject in your swe of the Lith instant. I 
Y eending you « fow rematke on this very important 
matter, aml only refrained Iecauso you had rendered the 
bulk of my aeons so Taueh more ably then I could bare 
done myself. 

1 canvot, however, pass over without a few remarks the 
Ktter by “Cyclops,” appearing ia your Inst imme; and 
thoagh your very pregnant little foot-nete to that 
man's poctionl communication is a Gitting summary of all 
that need be said in reply to him, bis letter is suggestive of 
arguments which may not occur to the general public. 

dhe arpasent that, bectmse an inventor must invent, 
therefore Lis kivertions should be takes: from hian for the 
public good will hardly bear looking into. Let ws take « 

rallel cave, Because a man bes om orchard which wil? 

ar apples at a certain reason, is he therefore to give them 
away, and not take thems to market and sell them at ther 
morket value? The inventor's braia ls bis orchard, and ite 
fruit are bis apples, and vot eeldom the only marketable 
commertities be Las; he can't live entirely on his apples, 
asd he hea a geest many more than be ean by amy ineans 
ecosvme himself—what is the poor fellow to Fred the lew 


evelare: the apples public pro as SOO Ae * ie 
oe tho tcco?. Whe wil probably Geild« high wall coud his 


eevhard, and boy a revolver, and keep a big dog. and then | I 


it the pablic wor't for ba h, ill bave to 
6o 8 out ont ci inate ceca Herel oe 


robebly the “ political change” which made all fruit eom- 















gentie~ | rapidly 
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— way to that eo eloquently and taistily eet forth by 
oy fy . 

The Sect point that strikes meas peculiarly quaint is this, 
Your correspondent saya: * Public SE ary to secure 
a privateend isa political wromg.” Who said it was not ? 
amd who wants to grant public nowy except those who 
would in that way re inventors? Inventions merer 
futeb toore than ther aro worth, Cor the market is open to 
all, and wo one can be cows tled to buy. Lf the public dees 
not gain by buying, the public need mot buy, amd if the 
pable gains by buying. 


inventor « fair price for hia labours? and who, alter a 


who is s mean a4 toe grudge the | 


toanent's consideration, ean cuiloree eo ulter a es j 


tiow of terus as those words of your currespomdent whieh I 
have quoted above F 

As w the difficulty of “d)fieing a claim,” does net your 
correspondent cevale this dillicully by aphelding » eystens of 
State awards? Give the Luventor a property in hes inven< 
tions, so that he can take his claim into the moarket, and it 
es its own value, as earcly es water will Gnd itsown 


Lastly, C Genre I aon trespassing foo neck om your # i 
but 1 iat aek te be allowed ter masks one wenerk py 
“*crnbossinl genes’ whieh Mx, Wise's pen bas very properly 
browglt to light. In my opinion it would be as reasonable 
to incist om kalling Mr. Cyeloge if be should ever be troubled 
with an “emboewod sore,” meat would to duprive an intentoe 
of protection altogether because the present law i¢ got all it 
oughe to be. ‘There ie goud reasoa for reforming the Patent 
Lawes, 90 that the inventor may have histights without being 
so heavily taxed; and there is reasom for reforming that 
system which grants a man a patent which is no patent, 
and takow the yor metu's couuey fer manght. But these 
grievances are the griemors of the inventurs, and the il 
used public, whem Mr, Cyclops bas so much at heart, are 
indireetly benefited by the injury inflicted on the individual 
“whose mighty carrent sud compulsive courses ce'er foels 
rutiring ebb.” 

Yours tury obediently, 
Jeasve P.M. Potrocx. 

Lonchose Works, Newtown, Leeds, 

September 26, lat 





the defenders of inventors’ rights to pretend that the get 
state of our patent laws is wholly satisfactory, Un the 
contrary, while maintaining the fact that more good than 
evil has resulted frous the existing system, they neverthelres 
freely admit its shortcomings, amd propose those remedi 
hie their practical experience may have waggested 

ti, 

In conclusion, I may refer to the discussions om my 
papers in fof the fact that tr views do not lack the 
support of those whoee opinions deverve attention- 


‘ours obediently, 
. W. Liorp Woe. 
September 27, 1871. 
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RAILWAY GAUGES. 

To rus Eprron ov Exoixennina. 
S1n,—Having Jong satistiod myself both by experiment 
and practice of the enormous coonomy of the uarrow gow 
compared 
T nevertheless eeck for confirmation in all available quarters. 

1 consider the em letter, which Task you to kindly 
ublish, contains the most satisfactory proofs of the great 
jruths T have given forth to the world; satisfactory, because 

it is from o man, than whom it is well known few, if any, 
hove bed « greater or wider expericnoe in the construction, 
working, and maintaining of carriage and wagon stock, and 
who, at this ssoment, is aalataicing alone, eaclisive of the 
enurinows number building every day, some 12.000 wagonn » 

Nothing. certainly, could be more interesting to learn 

than this, amd it will Be wo longer matter for womder to 
know how that, which la sow termed the broad esuge fost 
toon to be changed, L trust), could have fitted its bewd so 
as it hes done of late, Ita iuprovement can bo 
socasured alwost with every mile of the Barrow substituted 
for the broad gwage, - 

Can there be a snore conclusive or striking iliustration 

than thie? 
Your obedient Servont, 
Ropr. F. Fatnure. 

9, Victoriacchambera, September 24, 1871, 

(Cory) 
Gloucester Wagon Company, Limited, 
Gloweester, Sept. the teark. 
K. F. Faislie, Bey. 
Dear Siz,—Kolurring to the conrersation that I had with 
you yesterday on the comparative merits of bread and marrow 
gtuge taileays, oo far as that question alfects the cost of 
construction ant maintenance of roiling stock, I dom't think 

can gire you my opinien in in amore furcible manner than 
by relating what [ said to Mr. Potter, when be wes made 
Chairman of the Great Western Muilwey, now about eight 
seers ago, and now President of the Grawd Trunk Nallway 


tue property would bare its “ antaguniem tarnished” in a | of Canada. 


| 


ne : 
tu the broed in every department of ite working, , benetit it 








| 


ese to commence the conversion of the bread yaw 
narrow ; 


gree of 
y 


ry 
Prod 
osk 1A, a year for the 


invert permanen 
of May 1th, bas been Ind 
station of the North London Railway, at 


— —— == — 


I recommended Mr, Potter in the strongest terms 1 lg nro 
the established 


ty “narrow,” [ mean, of course, 

the country, 4 ft. bs I followed up the advice 

one or two illustrations; instance, I snid if a colliery 

prietor applica to me for terms for the hire of 10-tom 

gauge Wagons and 10-ten arrow feu 1 should 
t 


the former, amd 122. fur ter, and I 


should us all my influence to perousde him to take the 
narrow gauge. 
always carry @ full load, but if you apply the same mode of 
compa 

a oa will find the difference still wore striking, and 
eepecially ao 

Soe, with see ugh the manufacturing dite 
railways whic! thro the manufacturing jcte, 
the ta load Te ht 

if this is eo on those lines which serve the manafactaring 
districts, it ia ecarcely to be expected that you would grt = 
better result on the broad 
an agricultoral district. 
this: you have got on the broad gruge wagons, the first cost 
ef which, and the cost of maintenance, is we» largely im execes 
of the samme items om the narrow ga 
on the broad gauge, a dead weight of 
7 tons, for a paying load of S80 ewt.; on the narrow gau, 
you bare a dead weight of 9 toms 10 wt, to 4 toms, 


1 them enid this applica to wagons that 


risom to merchandise wagons, a8 weed by railway eotm- 
whens applied to “dead weight” ond “ payin 
or tactente, & fe Sound that on semen erate 


does net exceed 30 ewt. ; 


dpe ssetern. whaeh passes theron 
rhe then isthe result? Simply 


0, bat have also, 
4 ions 10 owt. to 


fe the 


the conviction which T had 
to Mr. Potter eight years 
views. 
Youre faithfully, 

(Signed) J. Saree. 


MACNAIR'S PERMANENT WAY. 

‘ : PA — Evirog ov ——, 
i We the pleasure to informs you t! tems 
t way, whieh was polleed ia yout’ inane 
id down for trial in the gouls 
lar. The 
trate at this place is very great, and it is ssid that engines 
with or without wagons over it about 100 times « day, 
It is also om atteep ineine, which makes it more severe on 


arks the road, The North Londos weo the same mils as on their 
oft peng lino, viz, tee) raile Shin, deep, and 601% per 


Fert road consists, fst, of 72 ft. of stoel rails 
and 70 will 


hast #0 


yond, the object of which is to prove thet a rail of very ardi- 
wary strength will be made capable of lug much 
Senior wok by the aes of the ees BB remy ~ 
thie point stall incre acewrately, Sed, there are 20 fof iron 
rail of the same seetion Inid on sleepers, which it is bopet 
will be com ively speedily worn out under the beary 
traffic, should no aceedent cocur in the mean time to intur- 
fore with the experiment. 
‘Ibe reasoes for using rails of oo much leew depth and 
ae an tne North Lendon Railway are —_ 
D r ) it wae necessary to ure flit~ 
bottomed rails, of both steel and iron, of wesiiy the eine 


| section, whic’ had the effoet of limiting the choles, Ant in 


the sceand place, the great elasticity, which iv a very strik- 
ing festure of the invert road, is mack more # t whar 
the rail ta not very deep, There is, no doubt, a certain de» 
gree of stiffness in the rail which, under certain conditions 
of tratile and substructure, will prodaco the beet reaulie, 
Without, therefore, prosuming to decide that 44 ia, ia tho 

rv depth ia this one, I may be permitted to obsoren 
thatin my oplaion a depth of Sp ia. would be lose suitable 
for the invert red. Aud it the lesser depth be preferable 
for eomstruction, it bas also the aivantage of ecomomy. 

This tris! line aleo shows the extresne smoothness of mo- 
tion on the tnvert road, which may be practically tested by 
ridieg on an engine or wagon, aml hy inferenn: the 
would coufer by increased durability of the rolling 


Lam, Sit, yours traly, 
ALvs, HT, Macyarn. 
2, Wostminster-chambera, Septetaber 20, 1471. 


DEFINITION OF « ENGINEER,” 
To tax Epitox of Esainernnixa, 

Sin.—There is one thing in comnezion with the Newonstle 
steake whiek cannot, | think. have failed te atteact the atten- 
tine of every emgincer who das the true position and interest 

the engwerring profemson at heart, 

‘To ting-tenths of the public the tithe of engineer is muck 
the saaue, whether appliod to Sir Wallam Arcestrong oF the 
fitter, smith, and boiler-maker in his workshop, only 
supposed difference being that the master is a capitalist and 
the workman not, Thia way of distinguishing the master 
from the workman will apply, no doubt, to many businesses, 
but canmot be used in the same senee to mechanical engi- 
suertog, Which is the manufacturer of all manularturing 
trades. The duty of the legitimate engineer is to design, 
create, and invent machinery of all kinds, while the duty of 
the workman, whe goes by same title, may now be said 
to cunsiet, in a great monsure, to feeding engineers’ bools = 
and the more these tools are brought to perfection, the less 
will be the elaim of the workznan to be called engineer, ter 
the machine will moore than ever take the place of ~hat 1 
ehould call the engineer workioan, asd hie calling 
very much te that of a mere labourer, with very little 
— work to do, aed considerably Iess mental. 

tis, therefore, E think bigh time the Inetitations of Civil 
and Mechamical Engineurs made this matter the subject of 
wrious comsderation. The emgincertng tribes want sifting, 
ov thet the public shall know when a civil cogineer, 
wechanical engineer, or an engineer workman is to 
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i of th and consequently no mistake 
oh ra of a and dootianly ondast, and 
somotimes ath worse, of engineers. 

Then we ave another element of confusion in the various 
institutions of engineering, ewch ae the Institution of Civil 
Enginoers, Institution of Mechanical Engineers, Society of 
Engincers, Society of Ciwil and Meebanical Engineers, and 
tho Amalguaated | 





the In- 


the Institution of Civil — 


bewildering 
we hed onl 

eohanical pagaaes, and the 
Society of Engineers’ Workmen, and perhaps one or two 
others—branches of the parent institetione—tn large towes, 
such as Manchester, Liverpool, and Newcastle-on-Tyee, eo 
that country members, their assistants, and pupils would 
have an of exchanging ideas. 

Leaving out military engineers, I think wo may redace 
the enginovring ranks to the civil engineer, mechanical en- 
gisecr, and engineer workman; all other occupations now 
using the title of engineer, if deserving of it, will properly 


come cue the a yng _ 

deGning the rofeerion i the more important 
ag ta ider that thoes occupations have not the ad- 
van! of the legal and medical » 


an of having two 
or three of ite members at loast resident in every town and 


vers, 
even divers 

sol 
reason that real civil and mechanical 


a degree of suspicion, consequently do not take 

the soctal posi they are enti to. A t deal of 

Tam convinced, might hare been done in this matter 

the engineering hed bees properly classified on 

the Inst census instead of being lumped between the 

jeepers estio servants, because then every in- 
would bave had it made clear to them. 


it person 
Civil engineering should have come immediately after the 
medical skill re- 


wired to practise it it before all other callin, It 

should have been required of civil enginoers to state if they 

were members or of Institution of Civil En- 

gimecrs, or where they had been educated, or to whom 
articled, 

i bare beaded the list of 

and required to state if a member of - 

titution of Mechanical Engi ears, de, if o manufacturer of 


of men they a Under this notice should bave 
been given similar to that given on tho census cr Ot 


thing fortwo such influential bodies os the Institations of 
Civil and Mechanical Engineers, having so reasonable an 
object im view to obtain an Act of Parliament, vesting each 

ith powers to decide either by examination or clection the 
claim of all candidntes to the title of engimeer who have not 
articled to civil or mechanical engineers, oF are pot at 
2 AES ta Ore oF methonnee, gnome: 

Lam, Sir, yours most obediently, 
A Jusion Assestast. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 


Tie Finished Iron Trade—Every department of this 
growing trade is tna satisfactory condition, The floished 
irom works in the North of Englaed use aboet one million 
tons of pag iron peranoum. Bepid exteasions are going on 
in vurous paris, and more new works om Toes-sido are 
talked of. The rail trade continues remarkably good con- 
pickering the time of year, Dar iron is in great request and 


the plate and angle irom trade could not be better, The | P® 
fo 


undries are very busy. 
The Strike of Ironworkers at Middl —As we on- 
ticipated last week the puddlers who etruck at the Uritennia 


Iron Works, Midilesbrough, for » better quality of iron 
were tolid 1 the fate Secretary of the Board of 
Arbitration 


t they done en and they returned to 
work being satistied to lay their complaint before the Board, 
This week the puddlers at the Stoekton Rail Mill Company, 
Stockton, bare given notice that if they do mot obtain an 
ailvancy of GL. per ton om white iron bit Ake leave in a 
fortwight. Like their neighbours at Mildlebrough, they 
re mot justified in taking thie step. Being members of the 
Boord of Arbitration the: bt to oct in accordance with 
the regulations of that Hoan and lay the question before 
them. The masters are very mech amnoyed at the men in 
the face of Mr. Hughes's dee: taking the matter of wages 
inte their own bands instead of remaining true to the Board 
of Arbitration whieh settles all trade differences in an ami- 
cable manner, Unlews the men generally edhero more 
strictly to the regulations of the Hoard of Arbitration it is 
feared that some of the masters will begia to agitate for 
tome other method of settling disputes. 


The Ouschurn Co-operative Kagine Works, Newcastle-on- 
Tyet—Sinee this establishment waa opened on the co-opera- 
five system it bas met with every success, The compan: 
ase ager large number =< Presper The men pe 

jor the ani ours’ system establishment is got 
om satisfactorily. = eee 
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BLAST PRESSURE REGULATOR FOR BLOWING ENGINES. 


CONSTRUCTED BY MESSRS. GILKES, WILSON, PEASE, AND CO., MIDDLESBROUGH. 





Tia Nine Howre’ Mowement.—At Inst there is some incica- 
tion that the disastrous stru between capital and labour 
in the enginsering trade at Newenstle ing the nine 
hours’ movement will soon be endod. Lately the queetion 
bas been discussed in the Tiwes, and Sir Willian 
has written proposing that as the men wished a reduction o| 
five hours a week the masters should concede two hours and 


byte Gh the ‘prmtdons of ths Lengen ts Basett, ine 
to this #) i of + > 

wiitten to the Ties eu i: ore may nem 
hours the men abould for other three but be 


willing to accept a ttioeate redaction im their wagos 
cqubvelent to the malaiens of boas This proposition 
looks na if there wns really somo of the matter being 
tottled. Neither masters nor mes show any sigue of weak- 
neue. masters are firm and the men continuo to show 
a bold front. This week the strike bands have received 11s. 
eech from the League, and there is # large balanve 
Tho number of men on strike remaining in Newenstle 
been reduced to 196% All the chief towna 
Elagdom continue to subscribe liberally 
men. Hatebes of foreigners arn losvi 
turning to Rotterdam, ark aad Brussels. 
hoped that the end is mot far off. 
Shipbwitdieg —On the Tyne, Wear, Tees, and Humber all 
the sbipbuilders are as busy as possible, On the latter river 
Mosars. Earlo's shipyard is to 
liabitity company, of which Mr, Keed, the late chief oon- 
siruotor of the nary, is to be one of the managing directors. 


rm wor ing—The pressure for marine engines is still 
very henry. el na generally is semackilly telah. 

The Mines. —All the ironstone teines throughout Cleveland 
are working satisfactorily. Im South Durham the collieries 
are turning out as much coal as they possibly can, and the 
coke ovens are kept fully occupied to meet the beary require- 
ments of the blast furnaces, 


handed over to a limited | 
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BLAST PRESSURE REGULATOR. 


Tae above engravings show a handy arrangement for 
—_——_- pressure of blast supplied by blowing en- 
wines, which has bees adopted by Mesers, Gilkes, Wilson, 
and Co., of the Tees Iron Works, Middlestrough As all 
Dlast furnace managers well know, it is important to keep 
the supply of blast at a steady pressure, and the want of 
this regularity suggested to the firm just named the idea of 
regulating the pressare by the action of the blast itself, the 
rewale being the construction of the instrament we ilastrate, 
The apparatus consists of a small blast cylinder, the platen 
of which ih acted upon by the pressure of the blast, while 
the piston rod is patie, feo omyear downwards, being 
connected at its upper end to a lereron the spindle of the 
throttle valve by which the supply of steam to the blowiag 
engine Is governed, while at the lower end it is attached to 
& spring balance, as shown. This balance is graduated 
according to the area of the cylinder and the pressure of 
the blast; and it will be seen that any increase in the blast 
Pressure will camse the pistes to rise and partly shut off 
the steam from the blowing engine; while, if the preasure 
falls, the contrary action will take place. If a higher or 
lower blast pressure should be required, it is only necessary 
to adjest the end at the bottons ef the spring b: neil 
the scale shows the desired pressure, Tee whole apparatus 
—whieh we should mention has been designed by Mr. 
Charles Wood, the engineer of the Tees Iron Worke—is 
very simple and effective, 


—_—_—_—_—_—_—__ 

Caxapray Pretic Works—The Canadian Pablic Works 
Department has called for tenders for the oon of the 
work on the tower of the Parliament buildings at Ottawa. 
Tho work is to be commenced noxt spring. 


for the Parliazsect lil i i i late 
pacha hd . ibeury building is proceeding satisfactorily 
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principles whieh Mr. Bessemer has embodied in the enor- 
mously heavy ordmance with which he is at present ex~ 
enting, and endeavouring to develop to perfection. 

‘o-day we propose to refer to » highly iegenious apparatus 
connected with the subject, and which he has designed for 
the purpose of discharging this monstrous marine artillery, 
which is obviously too massive to be trained and fired 
by any ordinary method. The apparatus, which is shown 
in the drawing, is attached to the gun or car: and it is 
provided with a small weighted tambler or alum, sap- 
ported on as kuife edge, and having its heavier end upwards. 
This tumbler is placed between supports, against ome of 
which its beavier end rests, The distance between the 
supports is so small as to admit only of a very slight move- 
ment of the tumbler between them, so that whenever it 
passes from an inclined to a vertical position, it is thrown 
over and into contact with the other support by the smallest 
alteration in the elevation of the gun, and in # doing it 
establishes metallic contact, and discharges the gun by 
meana of the ignition of a fuse by electricity. 

Means are provided fer varying and indicating at plea- 
sere the inclination of the gun to the tumbler. A seoond 
break in the communication between the battery and the 
charge ts also made, so that the rolling of the vessel may 
cause the gum to pass aed repase the angle of elevation at 
which it ls to be fired, for any length of time after it is 
loaded, and to make or Break contact im its upward and 
downward movement without ignitiog the charge ausil the 

nner makes contact at the second break, w! is under 

ia control ; when this is done, so soon as the gan rises up 
to the firing angle, the tumbler falls over, and completes 
the circult pecessary to fire the charge. 

The instrament is provided with a graduated screw, by 
turning the milled head of which the angle in relation to 
the axis of the at which the tembler becomes vertical, 
is altered at to the je of elevation at which it is 
desired to fire the gua, Im the engravings, Fig 1 a 
sectional elevation of the apparatus, and Fig. 2 is o vertical 
section, with some parts shown in elevation, On the base- 
plete, 4, are two plummer blocks, a*, which support the 
axis, », upon which # brass frame, c, is secured by the 
cotter, a*. The frame, c, bas a dovetailed channel extend- 
ing throughout its whole length, and into It i fitted a piece 
of nom-comducting material, as shown at bp, On the apper 
side of p,m piece of brass, & is placed into a dovetailed 
groove, as shown, extending at ome end beyond the now- 
conducting material, where it is formed into a cylindrical 
shape, a3 shown at e*, with a mill-beaded screw, F, placed 
in it for the of secu the conducting wire, a, in 
a hole passing ch &, and thus insering a metallic com- 
munication between the wire and the insulated ploce, x 
‘Two standards, # and 1, are screwed to the insulating ma- 
terial, and are at intervals out of metallic contact with the 
other parts of the apparatus, The support, t, bas a boss, 
*, formed upon it, with o second mill-headed screw, 3, for 
purpose of securing the conducting wire, x, in the hole 


placed between the etamdarda, m and 1, its lower or knife 
Testing om 2 V-shaped groore formed on the upper 


* Seo Excinzuntne, page 173. 
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upper or beavier part, m*, of the tumbler, m, is in cnmtact 
with the upper end of the standard, 1, communication will 
be established between the wire, 6, and the wire, x, and a 
current of electricity may then be conveyed from a battery 
ie with the wire, 6, to the charge in the gun. 
But so long as the position of the apparatus is such that 
the tumbler rests against 4, the commenication between the 
wires, G and x, fa eat off, until the motion of the vessel 
throws the tumbler over on to the other support. 


fa order to fix definitely the angle of discharge, « seg. 
ment, r, is attached to the axis, », so that amy motion of 
this segment on its axis causes « corresponding motion of 
the insulating material, o, and the supports, # ands. To 
the base plate, a, is secured « frame, Q, carrying at its 
upper end a dividing screw, n, turning roand the axis, K*. 
This axis is provided with a thumb-serew, #, and at the 
opposite end is a dividing wheel, 7, with thirty divisions 
tearked upon it, and provided with an index, 0, for mark- 
ing the exact distance through which it is moved. 

The onter edge of the segment, r, is cut imto teeth gearing 
into the dividing screw, #, the pitch of whieh is euch that 
it moves the segment one-half of « degree for each com- 
plete revolution of itself. On the face of the segment, rv, is 
a graduated scale indicating degrees and half degrees, 
Ggured right and left from « central zero poiet indicating 
no elev or An index, w, projects from the 
frame, @, to point out the elevation in ps and half 
degrees, while the hype Age ge each _ degree into 
thirt; oo that the « ovation in and 
sunaen be ascertained. = 

Thes, if the base plate, A, be placed in a borizontal plane, 
and the chase of the gun be also Im the same horitental 
plane, and it is desired to fire the gan with an elevation 
of 3 deg. 7 minutes, it will be necessary to move round 4, 
entil the index, w, is opposite the line numbered 4 on the 
soale, and the finger, co, is at 7 on the wheel, 7, When thus 
adjasted, so soon as the gun by the oscillation of the vessel 
reaches the elevation of 3 deg. 7 minutes, the tumbler, x, 
will fall over and complete the necessary contact, and the 

‘will be discharged. So long, however, asthe wire, a, ix 
Foot ont of contact with the be , the gun may pase 
to and fro through the exact angle without ex jon, 
but when the contact is made, the charge is fired the in- 
stant that the gun by means of the rolling of the ship rises 
ep or falls down to the assigned inclination. 

To attain an extreme accuracy of fire allowance must be 
sande for two things, the thme cecupled by the tumbler in 
fi through the short distance upon the seppert, and 
the time the projectile requires to traverse the gun, a more 
important matter in ordnance of such great length as Mr. 
Bessemer proposes to employ. 

It is obvious that such an apparatus as we have described 
may be made available for firing ordinary heavy guns at 
sea, but it is especially adopted for the Beesemer ordnance, 
which would require from ite length and weight to form 
absolutely a part of the vessel in which it wae pleced and 
which would form simply a Goating guncarringe. Such 
ordnance it would be manifestly impossible to elevate or 
depress in the usual manger, 
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SHOEBURYNESS EXPERIMENTS. 


Last Tuesday witnessed another of those gatherings of 
military and maval officers at Shoebaryness which occa- 
slomally oceur, and which comtribate to the relief of a con- 
siderable amourt of monotony that exists in theee parts, 
Upon the cecasion to which we refer the artillery expert- 
mental grounds were visited by a large number of distin- 
guished foreign officers, whe have attended the recent 
military mamwurres in Hampshire. No sew feature, how- 
we 4 a ted in - Piagramme, which Included the 

ing guns against rows of targets representin 
columnna of troops, and of heavy guns aguinst the pono 
plated targets, Some shots were also tlred from the 25-ton 
gun against a floating target, as well as from the 7-in. 
Armstrong breach-loader, mounted on a Moncrieff carriage. 
Some 24-pounder Hales's rockets and a few life-saving: 
rockets were then fired, the proceedings concluding with a 
G00 1b. shell fired at 200 yards sgainst a wood target 
Sin, thick. Of course a big hole was knocked through 
the timbers, but we fail to see the valee of thisexperinent, 
even to strangers, unless it was to show the action of the 
Pettiman general service percussion fuze used with this shell. 
Aa already oleerved, no novelties were presented on the 
occasion ; in fact, the object was to show our foreign friends 
the present condition of car defensive material. One note- 
worthy incident however occurred, amd that was the peme- 
tration of the 15-in, iron target by the 10-in, gun, firing 
the recently improved Pallieer 400-Ib. projectiles with an 
increased charge of 70 1b, of pebble powder, This 
it will be remembered, consists of a face-plate 8 in thick 
backed with 6 in, of teak, behind which is a 5-in. plate, 
with another 6 In, of teak beyond ft, and a 1f-in. iron 
skin plating ia the rear. The pemetrathon was very com- 
plete, amd gave rise to mo little astonishment, ally aa 
the plate stood the shot remarkably well, neither crack nor 
Giesure occurring. It is, however, to be borne in mind that 
it is by mo means usuesal to Gnd that of several shots 
fired under precisely similar conditions at the some target, 
some will effect penetration, whilet others will fail in so 
doing, Hence, although the 10-in. yun may appear to 
have dome wonders, it may be after all that it las only done 
its own proper work, the penetration of the shot baving 
been assisted by some local weakness in the plate at the 
polat of impact. One thing, however, bs quite certain-—and 
these repeated penetrations ooly the more strongly coafirm 
our opinion in the matter—and that i, that our present 
system of hacking is defective, With the resulta of the 
Gring against the old Millwall shield still fresh in memory, 
we must that we have retrograded rather than 
advanced in dar defensive practice sluce 1868, 


_————— as 


Feds in ZnleSma as tes coponly eli 
great foods. No lees than 00 thiles of the East Indian Ball. 
way above Saharunpare were aleo im the course of 
August. Some portions of the lino were even washed awny, 


Taranaki (N.Z.) Stee! Sand.—Taranaki steel sand has 
been again under trial, and this time under the auspices of 
the general government of New Zealand, Experiments are 
being made which are expected to show, inter alia, wh 
former attempts to turn the sand to account have failed, an 
a be carried on in order to prove commercially 
success 


Prince Edward Tstand.—The Ocean Steamahip Com 


whieh hus been formed in Prince Edward Istana with 


tha 


in aecordan: me 
built by Messrs. ay Yee Sens. of Glasgow, will be ready 


Labuan Coal.—Labean coal has been highly spoken of by 
Mr. Dusean of the Peninsuls and Oriental Steam Navigation 
Company's ship Chine. Mr. Dunown bas to his 
directors ns follows; "Singapore, March 14, jo result of 
our expertnente with the Labuas coal proved highly sstie- 
factory in a? way, working the fires, consumption, and 
amount of work performed. pared with English New- 
castle coal, we obtained the same rate of speed at the same 
rate of consumption, Com with Lameashire and North 
Wales coal, we obtained a higher rate of speed (halfa a 
at the same rate of consumption. with Sou 
Wales coal, to obtain the same rate of » (that is, eight 
knots) we used 10 per cent. less, and by mixing in equal 

aantities with the small South Wales coal wo maintained 
eight knot We then used the emall South Wales 
i in charge ht emer Se teins Baan 
engineers of each wa! a men 
fn the bighest terms of the Labuan coal.” 

Scutari and Iemidt Railwry—The works of this line are 
making good progress, and approaches to the Haidar 
Pasha scala, near which the Seatari terminas of the line will 
be constrected, are being im; As soon as tho rails aro 
Inid to Iemnidt, the Turkish Gorerement will, it is «aid, 
execute the rough earthworks of an extension to Angora. 

b Rai This line has been greatly di 
by aoe ae havo recently sisted, the Tilee witch 
earrios the line over the Beas has been broken. One pile has 
sunk carrying with i¢ the girders om each wide of it. The 
defence wall Baile to protect tho junction of the bridge with 
the ordinary embankment has also been broken down. There 
is, therefore, a serious break in trafic between the Deas and 
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Kurtapore, a river to cross and 0 niles of road to travel 
Kartarpore to Phitlowr om the hanks of the Sutledge that 
precaury of water has pot been so grent, But at the Suiledge 
thw beodge is consdered doubtful, and no traing are permitted 
to pass over it, Tho embankment on the eastern ate of the 
Suatledge bea ales heen darsaged, 


Cort Pikl iv Crooda—Mr. Carl Pil) hes revently re- 
turned from bis visit to Canada, where he wae present wt the 
opening of the Toronta, Grey, nod Beare Kailway. 


Weatere Extension Railway of Neve Brewncict —This lina 
has bers opened as between St. Jobn ard Bangor. Appro- 
printe festivities took place om the cerasine. 


Lake Tahoe Tunwe?.—Cotonel roe Sebanidi bas returned 
to San Francisco from bis camp on the Trucker, and bas re- | 

reed progress a4 to his task of introducing the waters of) 
ake Tahoo te the valley of the Sacraments and the cithos of 
the PaciGe slop The entramre to acd tho eoouth of the | 
tumnel having heen fized upon, arrangements for the. 
immediate commencement of tho work have beem cotupleted. | 


Coundian Roiteny statalgametion —At a joimt mretiog of | 
the Beards of the Londen, Huron, ard braee, and the! 
Torunto, Grey, and Bruce Heilwny Companies held ae | 
Toronto, an amalgamation of the lines from Wisghaso | 
worlhwards was decided upom. Tt wes arranged that there | 
should be a joint delegation of tix fiom each Hoard. ‘The | 
rwute of an extension of the Torunto tine which is to bei 
carried ont i do be from Mount Forest through Iarristca, 
old Limutel, Gerrle, &e, 

Comarree of PhitedelpkiaTho value of the ont 
froan the port of Philadelphia im Augwat was 2,172,645 dole, 

9.050 dola, in August, Io70, ebowing an ineresse 
Tho heaviest em of expert during the 


againet 1029 
or 42,609 dole 
month wee jwtrolvum, whiek Ggured for 1,4 dots, 

Railways in South Awstratia.— Plans seni estimates for a 
rnilway extending 290 miles northwanls from Port Augusta 
have been prepered by the colonial enginess of South 
Australia. The Colonial Government hae not yet, however, | 
arrived at any decision as to the course which it will toke 
upee the question. The estimntes #¢ to the cost of tho work | 
are stated to be evanewhat bearicg thas was at direst antici- | 
pated. 

Retting Stock in Belyicm—For a long time past there 
hare been prent complaints as to the scarcity of roliing | 
stock pom the Felginn State Railways, The Belgian | 
Minister of Public Werks hoe nt Inst yiektod to the clamewr 
sed bas agreed to place upon the system 1020 ieee eval 
trucks and 204 more rail treeka. [i was nt first peopesed | 
to order only 420 additional cos! tracks, but im the course of 
Inst week the nuwber was carried tu Lt. Comtracte fur 
the new plant were ict uo Wednesday. 


Salem Cresk.—Salem Creek, New Jeracy, roeckea the 
Delaware river by a very eizcubtems roule and many attcenpes 
have been sowtle within the last 70 years to dig n canal wh 
would relieve the lowlands of Salem ooanty trons the ove 
plus of water, and open nm comparatively short sawigable 
ebaunel to the Delaware, Recently te enterprise has brew 
agein reumel and a sufficint sui is statedl to hare bern 
eundsbuted to ineure the success of the proje The cual 
ie to extend frean the Delaware to Halsey's Bridge, eight or 
ten miles abore Salam by the cireauisous route of the creck. 


Public Works af Lgttelicn (NZ.\.—The materiale ro- 
quired fer the Lyttelton breakwater and vieduct bere 
arrived on the site of the works, which heve ia consequence 
been peocoeded with. Tike works, when oauphted, will 
Prove # great boon to the shipping trade of the port. The 
completing af a sew railway wharf bed been deluged, owing 
te the titsher required mot being aratiable, A turntable 
and fine cf rails for shunting purposes had been fixed. 


Ottawa Water Worke—Mr. Lesage, CE, of Mostreal, 
hos been vieting Ottawa. He has been invited to prepare a 
report om thw cily water works. 


Belgien Meckanient Jadnairy—Tho Belgian Railways 
Working Company has obtained om order for 200 additional 
eval trucks which are about to be paced span the Sarrebruck 
Royal Kailwey, The Marcorlle Metallurgica! Cocnprey 
hoe construtted a blunt Turuece Bpon mw Sew epee. The 
Large and Mavstricht Kailwny Company is about to inrrvase 
ite roiling stork by (he mequisition of 60 new coal wagons to 
carry 10 woos wach. 


[ee 
NOTES Fh ‘LUE SORTH, 
Grasaow, Wednesday. 
Glaagene Iig-Irou Mariet.<—Theto hes not been auy 
rinks of extensive fluctuation im the price of Beotch pig 
iron, but the general tendency has been downwerda This 
day week the market cioeed at fills, Sd. foe aeilers, with 
beayere a chads higher; on Froday 01s. fourtees days wos 
petod, but there wee a decline towards the close; and on 
Monday a large business was doos at ile, Bd. to Gils, fd, | 
cash, and 60s ud, to fis, fd one menth. Yesterday's prices | 
varad betters S30. and tf, cash, and Goa Wd ta tie. 
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chewing buyers at Yaa Hd. erally is ex- 
witingty healthy, bat the warrant market dors pot seers te 
spropathise with at. The lool demand continues to be ox. 
rordieghy goed, aad the derevnd from the United States and 
the Continent 1 im every arte sulifneinrp. 4 2 ie Very 
deof the 3 hirominnsters; al! thas 
they enn anake io to ty continue to be large, 
t wire ther w ream, 11, O8Hi tone; oocetrise, 
; total, LTR tome; saree week Inst year, 14,000 
tone Totel ineryase faethe pene, Ldi,tie7 does, The eae. 
iaaloua state of the warrant inarket is exciting a goed deal 
of nctestion. On the Sith Awgust, when the shipments 
were about 120,000 tons ower thore af Inst ven? at the samc 
time, the ailing peire of G. MOB. deme wee is. Gd, pee ton; | 
and ou the 21h of July, with on docrease of otely OG) tne | 
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. From [ia the shipments the price stood at tits, Od, the sate price 


tof wages and overtime. 





ws has bees paid within the iast fow days, although the 
shipments have increased to 146,000 tons Thus the in- 
crease of 54,009 in the shépmente derieg the lest two months 
ooante for nothing in tha wny ef affecting the market prices. 


Catadorite Reileuy Euployds’ Wagees-On Saturday 
night « Lego meeting of the mineral engine drivers, Gremen, 
and beakestocn connected with the Motherwrll locometice 
department of the Caledupien Railway, was held at Mother. 
well for the purpese of conferring in rulerence to their wages 
aud the length of the day's work, It wns stated theta 
deptitation of their number had been courteously receied 
hy Me. Britton, the manager of the department, and that be 
had prowized to prevent their potities to the directors. Et 
hating bren apecunent that a meeting of the directors 
weald ned be bold wotil the Sed prow, considerable discus 
sion followed, during which it wes stated by come of dhe 
speakers thaton all likelihood the men would obtain am edvanee 
of wages om the present rates, and by others that the men 
shoald be enited and firma in their request as to the adop- 
tion ot the ten kours’ eystem, nad the doing seny with the 
“trip” hoorr, The chairs and ethers, however, reccen- 
mmemdied patarmre ot the part of the sai; and in accordance 
with thie suggestion, it woe resolved to walt umtil the de- 
chien of the tiecetors should be made known before takin, 
any further action in the matter, Je pointamen employed 
by the Caledonian Raileay Company in the west ef Soot~: 
lord, are who making atrangemente fer ooking om increase 
‘The wagea cow paid range from j 
de. te 188. per week, nl at the more important stations 
1s, for seven days whea nrorranry, and mo pray for over- 
time, It is propoemd by the tnen that there should be a 
genwral rar ol Se. per work, and that all abore @ Lous yer 
werk should te pail as ovovtions. 


A Sew Inne Lier The largest steamer ret built om the 
Clyde for the wercantile marine was launched Inet week from 
the yard of Meeers. Tod end MeGrepor, hy whoa she hae been 
built for the Ininen, or, liverpeed, Pb phis, amd New 
York Company's Royal Mail lino of ateneaurs, Sho was 
nated the City of Montrent. The dimensions of the versel 
areas follows :—Longth from tefize’l to hack of Beure, 4 ft. 9 
culded, 40 f.; depth, eoouldedl, SH fe.; tonnage, 
i? Cons; tonnage, grees register, 4000 tons, The 
eugines for this tessel, GUO home power nominal, hare boon 
ecnstructed by the boilders at their Cirde Foundry, Meeers 










































Tae Late Str& in Sonth Walee—The late strike among 
the #tenm com! colliers of South Wales lasted tevive weeke, 
The amoont revelved during that period freen the Amalgn- 
mated Association of Miners by each man cugaged in the 
ttrike ie stated to bave been 1! Ge, 7d. altogether, or a litthe 
over 2a. Li. per week, 


New Tin Worker —lt ie egid to be the intestion of meme 
capitaliats in the neightewrhool of Swensea to comstruct mew 
tin works. Tho works will be erected at Penclawdd and 
Mdantrissant. 


Semage af Mertiyy.—~As was recently stated, the Merthyr 
Board of Bealth hes established soane Slteting arene to rilect 
the purification «f the sewage bitkerto polimting the ricer 
Tafl hy the use of a steel number of acres as intermittent 
Wtermy bets. The areas are sstuated near Troedythiew, and 
the extent of the land devoted to them is ®% seree, which are 
divided inte four arene of fite acree each. The whole is 
tizainest about 7 ft. deep, and the daily discharge of sewage, 
amounting to abut 000 gallons, ts passed through that 
depth of natura! soll before it is discharged, 


The Severs Tunmvel—At the Inst meeting of the Cardiif 
Cheamier of Commerce, Mr. ©. Hichardeom, engineer, of 
Bristol, explained the nature of the Severn Tunnel echetme, 
Mr, Hichardeca said op great abject which it was sought ta 
scoomptiss by tunnelling the Severn near the New Precnge, 
was to cotublish am usbeuken railwey communication betwoen 
South Wales and the wert and south of England, He pros 
eed to ¢onetroct a railway fren Pilsiag Station en the 
driated and ih Wales Union line, and by tunneling 
under the Severn et a short distance weet of the present 
steam ferry nt Now Pastage, to join the South Wales Beil 
wey at Ioggiett, near Portslowett. The Severn woul! be 
ereerl at a favourable point, on serount of the remarkable 
sature of the soil, whieh would greatly facilitate the work. 
The estimated cost of the tannel wae 531808, while the 
ealitnated goat of the whole scheese would be Ti dor The 
tunset would probably take about five years to construct. 


Weisk Shipping Meroueets—The Robert Wendt hae 
cleared from Candi for Ualcimore with Sts tons of rnilway 
iron supplied by Mere. Guest amd Co, The William Yoo 
has cleared fran Newport for Stonington with SH) tons ef 
iron supplied hy the Tredegar Tron Cotayany. The Ht. Jampea 
usa clewred frees Cardiff for Mekalo with 1010 tons of railway 
iron supplied by the Aberdare [ron Company, The Seid, 


















still larger vessel fur the same company. 
dated the City of Richeoond, and will hove a register tonnage 
of 4808 tons 


Dunfermtioe Water Suppty.—A new, or rather en old 
scheme is now exciting attenting at Doafermiline, the object 
of which is to bring an additional water supply frome the river 
Doren. and & petitonn is now in eourseed Letuy slened fer pre- 
watation tothe Town Council inite favour, The distance the 
water will require to be brought is obeolpted to be between 
14 and 15 eiiles, and it i catiuated that 50 gallos per head, 
for DOO i 
cost of DOWN, To supply the burgh of Lnverkeithing, 
as also the villages of Limekiles and Uboriestown, an esti- 
neste of BODY, aclitiomal is mentioned. The inhabitants of 
these plac have aged totake the Docon water rheald 
frenferubine adopt tha scheme. The only drawhaek to the 
tebeme is the debt contracted by the police ccammission; but 
Gtown with an antual retetees of S000), and where the in- 
habitants require te pay oo police asscasinent is surely alle 
to give its inhabitants clean water, 


adnderson's Unirersity—The qaarteriy meeting of tho 
trustece of thie institution was bekl last week, Mr, James 
Young, of Kelly, president, is the chair, In reepect of the 
natural philossphy chaie lately vacated by tho election of 
Mr. A. Herschel to the College of Physical Scien, New~ 
costioon Tyne, it was resulted to defer making » permanent 
vintinent til next year, in the bepe that scene scheme of 
ondommiat tony then be oxmpleted for the racant chair in 
esopanction with the proposed chair af applied physlea, Int 
the meantime an interim appointment has teen made for 
the ensuing winter ecssion. Mr. James Dewar, FRE. 
F.C.8., Prufeseor of Chemistry in the Royal Veterinary Cul 
lege, Edioburgh, will be the inturian professor. 


Tee Young Caair of Trehwiest Chemistry.—Profesor 
Gustay Bischot, of linen. the gentleman who has bees ap- 
potted to this chair, bos arrived in Glaegew, end is engaged 
to making extensite preparations foe rquipping the bibora- 
bay in the moat coanpleen saannex. Tis course of bectures 
ond labeentory iustrection will commence at the end of 
Octolwe, Ne sindenta will be admitted to the laboratory 
wha hare not previously acquired a knowledge of the theory 
of chemistry and of the principles and methods of qualita- 
tive aneivew. ‘There will be seme ten or twelve bursaries of 
scholarships of S0f. a year to start with. 


















NOTES PROM THE SOUTH-WEST, 
Monmowthstire Roifiory—During the past half year two 
lneoteetive engines keve been parchsred ler the Monmonth-! 
shisw Keilway Company, aod have been charge! to capital. 


One locomotive hag also bee duit at ¢ 
shops and bas been charged to rerenun. 
riage to meet the increasing treiiic of the line ins been built 
at the company’s workshops and hese been charged to capitel, 
Sis covered gonds warns atl two tinker trucks hare been 
built and eer to revenue ¢ eo a similar number 
sinGt For furthe « The converting of the existing single 
* betwee Aberbers and Aliortil into wn double dine in 
boing procveded with ne repitly ne poedibie, and will be com 
pleted hefaee the ent of the year. 

State af Trade at M yr The ena) trade of the Merthrr 
district ie regaining w ealisfactory fone, The men are work- 
ing well in the Aborlane Valley, There are, lororer, 
we tert ef disomntent inather quarters, The ives trace i 
iy a tolevaldy satistaetory state. 

























ehshitants, ean be beowgiet thie distuney at a by 


serow steamer, bas cleared from Newpert for Vera Crez with 
LAW tons of iron supplied by the EDDe Vale Company. Teo 
Murtelia, screw sieamer, bes cleared from Cardiff for 
Barcevaia with (0 tone of reileas iron and 70 tons of coke 
supplied by the Rhymney iron Company. ‘The Milling bee 
cleared frean Cardif for St. Petersburg with a Lurge steam 
hammer, The Thomas Daniel bas cleared fran Cardiff for 
Talebuane with 406 tons of railway iron ond 14 tons of 
alranised wou eupplied by the Hbpmety Inm Coeapany 
Fe Nereid has ceared (room Canlif for Rotterdam sith 
Ss tens of reileay from supplied by the Aberdare Iron Com- 
oe has cleared from Newport for Annapeotis 
Seatin} with 460 tens of izom supplied by the Tredegar 
Iron Company. The Vietoir bas cloned from Newport tor 
Vers Crus with O74 ters of ron eapplicd by Messrs. Batchelor 











ands. The J. i. Beil has cheered from Newport for New 
York with 21! tons ed iron suppliod by the Blacnavon Lrom 
Company. 


Cerivarthenshive Rallieay.—A soeeting bes beea held at 
Lisneily ta cowsider the question of s proposed Carmarthen: - 
shire mineral railway. The eoeecting resclved to suppert 
the scheme on condition thet the Cea Hands to Llanelly 
route should be substituted foe that to Pontardelaiz. 


Siete of Trade at Newport.-At the Inst South Wales 
axed West of England coal and motal market ot Newport, a 
moderate amount of business was traneoted. Middlesbrough 

ig was firme at Sze. for Nod os-ehlp South Wales porta. 
dumatile waa still in gord demand, Sia was asked for 
No. S$. Seene large salca were reported of Yorkshire brands, 
Hematite ores, especially those fren the Comberlnnd sad 
Lancashire mines, continued toeell at good prlee, The roperte 
received from tha from works of ihe Newport district were 
sitisfactory, some lange orders for rniks baving recently been 
gives out. 


Haat Somerset Railiwoy.—The directoes of thia railws 
report a susall deerrase in the trafie during the past heeft 
year, The diminution is attributed te e partion of the tratho 
having berm diverted from the Wells statlon to the Cheddar 
Valley lee. 

State of Trade at Sumner —Thero be little culation im 
the leom trade in the Swansea district amd stocks in makers’ 
hands are smal], Ne, Talbot's furnaces ear Tonda are ex- 
pected to be ahortly put in bisst by an eminent firm of Bwan- 
ern tnerchamta, Seone fire samples of magnetle orm from 
Sweden have boon recontly received in the district, and they 
have atteacted some attention. 


Tuk Ronis or Gosnoata—The guabeats Busterd and 
Kite {of the Bineve clase), in charge of Captain Charis 
Fellowes and Staff of the steam reeerre, were taken into the 

‘offing at Plymesth on Friday, in onder to test ther rolling 
(inction ina sca way, and discover whothar it i¢ easier with 
j the 1S.4o0m gum ie ite position om the plattorm lovel with the 
j fore deck, or when it a hewered into the well beeenth ; ancl. 
ugh the wenther was oot sufficiently rewgh to subject 
| the reesola to @ severe teat, sot the result showed that they 
fare tnvels steadier when the gus ip up in ite position than 
when it is below. The wind was N.W., foree 2 with o 
wocdrrate cen, Tho Hustard, with her gun on deck, mode 
only 11 rolls per minute, and tho greatest toll eas fren 7" to 
poet Cleewant} to 4* to elarbsand Keenan, but with the 
gun telow sho mado 14 rolls per minute, the greatest roll 
hwing from {* to port to 1S? to starboard, beimg 4 rolls per 
minute more with just twice the amount of keel, A similar 
rewalt was obtained with the Kite, 
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FRIDAY, SEPTEMBER 29, 1871. 


PROPERTY IN INVENTION, 

‘Tite advocates of free trade in invention may be 
divided into two classes—thase of extreme opinions 
who practically seek to sweep down all barriers 
of protection, and those of more moderate views 
who acknowledye that invention has some rights 
which should be respected within narrow limite, 
Between these two parties there is a wide interval 
of opinion—the one respects no privileges, the 
other makes them a question of degree, Yet both 
are compelled by the mere force of facts to admit 
that under certain circumstances their theories 
reduced to practice would be faulty, and conse- 
quently they seek to avoid, by expedienta more or 
less pitiful, the evasion of the difficulties into which 
any grand discovery or profound invention would 
plunge them. 

‘Thus Mr. Mactic, who would deal with all ordi- 
nary cases by a stock of ribbon and a stamping 
press, has to make provicion for exceptional inven- 
tiona, such aa thoee of Mr. Bessemer; and M. 
Kel who, under some circumstances, believes 
in and cts invention, would seck to place auch 
obstacles in the way of its progress as would in 
reality deprive most inventors of all privileges. 
But the very exceptions over which oppon nts 
to protection stumble, proves the weakness of the 
cause they advocate. Great or amall, an invention 
is an invention, and if one achieves the revolution of 
& nation’s industry, while another only modifies the 
form of a nectle, it is ile to say that similar privi- 








ENGINEERING, 
leges in a just degree shall not be secured to the 
latter, if the former is protected, Unless this be done 
it is obvious that a vast injustice would be wrought 
upow the mase of inventors—the army of ager 
of the Patent Onfice, We de not spenk here of 
the Jong list of persons to Wher useless, frivolous, 
and vexations protections are yeurly granted, to the 
disgrace of the Patent Law organisation, and the 
weedless annoyance and trouble of worthy pa- 
tenteea: Lut of those inventers who labour meri- 
toriously aud usefully according to their abilities 
for their own benefit and for that of the public, 
Modification of the Patent Law, and reform in 
its administration, are of course subjects totally 
apart and distinet from the question of property in 
invention : the former is merely Che instrument for 
securing the latter, and if that instrument require 
reconstruction, as undoultedly it does—for at pre- 
sent it-opuvates in a manner which satisfies no one 
—the alteration in its details, the cessation of its 
abuses, and the extension and perfection of its 
fa¥ourable points, should form the subject of mach 
vareful consideration and able leyislateon, But in 
the meantime we ave thivatened with a revolution 
whieh shall render the Patent Office, with all ite 
| woud and evil, useless; beeauuse if the co-operation 
‘against inventors mid succeed, potent right 
| would he swept away. “True, this cuiugency is 
hremote, and the chances of ita euceess very aimuall ; 
‘while the prokability is geent, that if it succeeded, 
aml legisation abolished the rights of inventors, 
the force of public opinion would speedily he exerted 
to re-establish those rights which are clearly un- 
deniable, To argue, therefore, ayainst arguments 
which, if their mischierona tendencics met with 
temporary suceess, would raise only an irre. 
sistible demonstration on behalf of patent right, 
may seem somewhat idle, bet there are those 
who—unprejudiced and capable of forming re- 
sponsible opinions {we do not inelude Mr, 
Mactic)—hold that there is no real property in in- 
vention, that the special combination of special 
forms of material common to all, which form the 
subject of almioet all patents, should not give to 
the one who designs and combines these forma an 








= absolute right over them for aterm of years, ‘These 


adopt M. Schneiders argument that similar oceu- 
pations, shared in common by a multitute, condace 


|to similar trains of thought, and consequently to 


similar results; eo that in nearly all cases the pro. 
qress of industry would almost apontancously de- 
velop what is called invention, and Usese develop- 
ments woukl become naturally public property, 
lanl not private monopoly, Arguing thus, it is 
maintained that works of art and literature, the 
pure emboliments of the mind, have nothing in 
common with those mental efforts, which are belped 
by circumstances to take usefal shape, amd that the 
latter have no right to share the protection which 
no one seeks to deny to the former, But it ix for- 
ten that a large number of inventors are—too 
requently, to their misfortune—to the manner 
born, just ad are great authors, musicians, ters, 
sculptors, and that while they equally, with other 
artists, derive inspiration from what exists, they are 
hnot led on by easy stages by the help of others to 
arrive al a point easily and natirally within reach. 

OF course a number of patentees are helped 
by circumstances, and, possessing jon and 
faculty for improvement, are led on a step beyond 
their fellows to a possible succeas; while others, 
starting from the platform of some special subject 
they bave made their own, add improvements, modi- 
fications, and extensions, all of whieh have for their 
object the increased usefulness of their speciality. 

Sut, however attained, invention is one thing, the 
introduction of i¢ to public service is another; and 
thie polit la one seomenty entirely overlooked by 
those silly philosophers who would reward bes ar 
inventions with medals, or with royal acknowledg- 
ment. 

Even to those not wanting: in means, not lacking 
in power, the introduction of an invention is, for the 
most part, a weary and thankless task. How auch 
a haz to be expended, how many years of 
band labour have ta be devoted to the work thou- 
sands of inventors can bear witness. And it is this 
capital invested, both in time and money, that gives 
beyond all elve an indispmtable property in invention, 
If we listen to Mr, Macfie, who talks upon the 
subject exactly as Mr. Harold Skimpole might 
have talked, we would believe that inventions are 
simply flowers, springing up of themsclres in the 
fields of industry (which, being tilled and enriched 
by all, are the property of all), that no one man 
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has aright to yather, But it is not a0; the ereda 
way be gathered from the common stock, but they 
must be carefully planted in the right soil, uur- 
tured with unecasing care, directed iu their growth 
with unwenrying skill, and the watebfulnesd and 
labour of years must be devoted to their devalop- 
ment before the uncertain reward can be obtained. 

The inventor, au a rule, makes himself the slave 
of @ losing hazard, and, at the best, be can but look 
forward a2 a retera for bis inevitable labours, to an 
uncertain ownership of a brief reversion, the gainer 
of a passing inheritance which bas to become, within 
& few years at most, the ety of the public. 

And if this be the case with thove who are pas- 
sably favoured with friends and means, how munch 
banter is the task for the entee who 
struggles through infinite difficulties to introduce 
his invention, now and then attaining euecess, 
generally unmitigated divaster, 

If we would obtain an illustration of the working 
of free trade in patenta, we may in some degree do 
so by turning to the okt story of Government and 
inventors, Over and over again we may hear the 
sume tale of neglect, delay, intifference, ab tio, 
sonctin’s appropriation, and injustice; and what 
is now the exception amongst inventors (for few, 
unless they are. sure of patronage, are foolish 
enough to seek it from the Government) would be 
the rule if protection were swept away, and coin- 
munisia rendered poesible, For it must be remem- 
bered that inventions are not bora mature; their 

ywth is nslow and costly proccss, and exactly 
The aane amount of labour and expense would be 
inetirred iy developing every useful invention were 
it public property, as is now required; and though 
that Jabour and expense would probably not be 
concentrated and individualised as it is now, the 
grent incitement to originate would be gone, and 
such inventions os were made public, would necer 
savily gravitate to those few who could beat use 
them for their own profit, whilst none would origi- 
nate except those who are inventors in spite of 
themsclres, 

A good deal of high-flown sentiment has been 
eenttered touching the natural rights of invention, 
by those who taking a high moral ground seek to 
argue that itisa “sacred heritage,” the violation 
of which is an outrage not only of equity but of 
religion. Besides being unpractical, this is to aay 
the least ridiculous; nome but those, if there be any 
such who make abstract inventions unassisted by the 
previous Isbours of othera, have any business to 
talk about a * sacred heritage,” and for their own 
interests the less these say about it the better. 

Bot policy and justice point decisively towards 
awarding to those who labour usefully in any cause 
the full value of their work, whatever it may be ; 
the observance of this principle forms the very 
framework of society, Whether, therefore, energy 
and capital be devoted to the establishuent of a 
common industry, or to the de ntof a special 
invention, it is clear that both should, if they are 
of service, meet with their just return, and that 
the latter should not sustain the indignity of a re- 
ward, but receive the fair payment due to labour. 

Viewed from all points, the rights of yin 
inveution are too strong to be shaken by the most 
enruest efforts of honest or dishonest antagoniate, 
who are doing, however, real service to the cause 
they oppose ef encouraging free discussion on the 
eubject, and of opening the way to the investiga- 
tion of the evils and abuses which exist in the con- 
stitution and administration of the Patent Law, 


SS 


ENGINEERS IN INDIA. 

Tue question of the position of civil engineers in 
India ia one which has adinittedly Leen for some 
time past under the consideration of the Indian 
Government, whilst ite satisfactory solution appears 
to as far off as ever. Under the de ing 
influence of hope deferred, it is not surprising that 
the just complaints of Government engineers in 
India should find a place in the pages of INERR- 
ine as the echicf representative paper of the pro- 
feasion, Such being the ease, and au appeal being 
thus indirectly made to this journal for such support 
of their cluime before the public, a8 apom mature 
and unbiased consideration may seem to be just 
and fair, it would not become us to abstain from an 
impartial consideration of those claims, notwith- 
stunding that the self-imposed position thereby 
implied of placing oneself between employer and 
employed is at no time an enviable one. The 
grievances of civil engineers in India have a four- 


zed by Google 
7 c 


208 





ENGINEERING. 








fold character, and they refer to their salaries. 

ition, leave rales, and pension regulations, in all 
of which they are placed at a very considerable 
disadvantage when compared with officers in simi 
positions as regards pay and responsibilities in 
other branches of the Administration. Against 
this diaparity the civil engineers very naturally 
appeal, and it might reasonably have been thought 
that the unsuitablencas of the ralea under which 
civil engincers have been placed, for any but 
natives of Indian for whose benefit they were ori- 
ginally framed, needed but to he pointed ont fairly, 
m order that it might be immecintely reetified. 
Such, however, bas not been the result of the re- 
presentations hitherto made on the anbject, and in 
gpite of the aasertion recently made by the 
Under Secretary of State for India, with reference 
to the engineering service in India, tothe effect that 
the Gorernment ‘had created a new profession on 
a level with the two great Indian services—the civil 
and the military.” Civil engineers in that service 
still find themselves in the cold abade with regard 
to the several jnta above mentioned, and the 
words of the Under Secretary of State for India 
remain as yet unfulfilled, It may be stated by 
sou that civil engineers, having accepted their 
appointments with a full knowledge of the rules of 
the service into which they were entering, have no 
right afterwards to clamour for better terma, but 
to any such special pleading we must issue a most 
decided protest, ‘To subject Engliah gentlemen to 
the rules of a service which formerly, when thoae 
rules were formed, consisted almost exclusively of 
natives, mercly because they happen to have been 
educated aa civil engineers, whilat military men 
in the same service and department, holding 
identically the same appointmenta and reaponsi- 


bilities, are brought under a set of rales framed for; 


Englishmen, because they happen to be military 
nen, isan anomaly for which, fortunately, there 


exist bet few parallels, and it ja a point which, 


defies slike justification or reasonable explanation. 
ft cannot be denied that a great mistake was made 
at the outset in placing highly educated body of 
yoen like civil engineers in what ia knowe in India 
as the “ Uncovenanted service,” buta still yreater 
mietake coutinues to be made in keeping them 
there. ‘To deal with a queation affeeting the 
tion of some 600 engineers, must undoubtedly, at 


any time, be a work of some magnitude, ‘The in- ; 


_ of the mee rulea bas, however, already 
cen tdmitted ; and how great soever may be the 
difficulty and expense of framing freah rulea for 
their benefit now, such difficulty and expense 
ean only be aggravated by delaying the necesaar 
racasure until the numbers to be benefited shall 
have become considernbly increased; and, at the 
recent rate of augmentation of the Public Works 
Department for current State worka, coupled with 
the contemplated increased expenditare on irriga- 
tion works and State Railways, such increase: of 
establishment threatens to grow annually to « very 
considerable extent, No doubt the executive is 
awnre of similar grievances in other departments, 
the removal of which could not well be devied if 
civil engineera were to be granted all that from 
their position they are entitled to demand aa their 
just righta. Such a consideration, however, would 
e quite inworthy of a Government. such as that 
of India, as it wonld bear upon the face of it the 
appearance of deciding important cases according 
to expediency ratber than according to right, ‘To 
what, then, must we attribute the tardiness of 
Government in conceding that which laa already 
been long since promised to civil engineers in satis- 
faction of their acknowledged and just claims? 
Pending the receipt of a better reply to this 
question than we are at present in a pomtion to aug: 
gest, let us br review the grievances of civil 
engincera in India, which at present require re- 
dreas, and to which the attention of the Indian 
Government has recently bocn drawn by memorial 
from the civil officers of the Public Works Depart- 


noent. In the first place, then, aa “— pay. 
The inequality of the pay drawn by military and 
civil enginoers holding similar ranka in the Public 


Works Department, formed eame time eince the 
subject of a strong representation by the latter 
officera, and the anomaly of thia inequality of re- 
muneration for doing the same work was all the 
more apparent, “ines in no other rtinent of the 
State did there exist any such distinction, the 
salaries attached to certain other appointments 
being st a fixed mte, whether thas appoint- 


ilar } the 


The only explanation of the difference in this 
reapect, prevailing in the Public Works Depart- 
ment, which we have seen, being that thnut is 
only civil ——— for which Royal 
Engineers sre elegible. However good an ar- 
gument that may for paying Royal Engineers 
more, it can surely be no justification for paying 
civil engineers lens, ‘This question of salary has, 
however, been for the present set at rest, by con- 
ceding a higher rate of pay to civil engine¢rs, and 
in come instances lowering the previous emolumenta 
drawn by military men bolding certain appoint- 
ments in the Department, so that the pay of the 
two branches bas been brought more into aceord. 
But, as stated by the Chancellor of the Exchequer, 
“a little too much has been made of the money 
question,” The leave and pension ralea for unfor- 
tunate civil engineers constitate a real grievance, 
whilst the recent table of precedence which haa 
been framed, and which, it was hoped, would have 
accorded to civil engineers a certain recogn! 
position in India, haa turned out a complete farce, 
and so great are the anomalies contained in it, that 
it must perforce be speedily withdrawn, and give 
place to some better digested acheme for giving to 
officers hokling aimilar rank in different dopart- 
ments of the State, whether covenanted or un- 
covenanted, military or civilian, similar recognised 
official rank, Rules which decide that on all public 
occasions a subordinate, if he be a military man, 
takes precedence of his departmental superior who 
may stp to be a civilian, carry upon the faee o 
them their own condemuation. As the recent table 
of precedence must, therefore, shortly be revon- 
sidered, we ehal) not now refer farther to this 
branch of the subject, preferring rather to view it 
aa being under consideration, 
With regard to leave of absence, the civil engi- 
‘heer is, tinder existing rules, obliged to content 
himeelf with the same amount of leave and the 
zame allowances in proportion'to his salary which a 
native of India enjoys, whilst the covenanted civilian 
and the military man can, after a few years resi- 
dence in India, reerait mind and boly on ample 
‘allowances in Evrope, and, as it bas been very 
| teraely pe in an anonymona paper on this subject, 
‘*n civil chief engineer, lat oe, Uf obliged to seek 
‘for bealth in Europe, drawn lens allowance by 254/. 
per annum than a military executive engineer, Ist 
! je, an offver five grades his junior in the eame 
service or department, just as if a brigadier-gene- 


‘yal received less daily pay than an ensign, an officer | 


‘five grades in army rank below him.” Military 
officers in civil employ in the Public Works De- 
partment are allowed te count a certain portion of 
their leave as service qualifying for pension, whilst 
in the caae of civil engineers, leave on furlough or 
medical cvrtificate doea mot count aa service qualify- 
ing for pension, Sach inequalities in the rules 
affecting members of the same department, holding 
aimilar departwental rank, and performing pre- 
cisely the dame duties, ix an anomaly wnjustiilable 


in itself, and necessarily injurious in its effects, We, 


have above given but a few instances of how the 
rules of the services affect civiliana and military 
men in the Public Works Department, with the 
view merely of pointing out the nature of their 
injustice, but not the full extent of it, which would 
teqtire more «pace than we can afford on the pre- 
sent oceasion, bat we shall probably have to re- 
turn to the subject at some futare time, 

To conclusion, we may Bay one or two words on 
the subject of the recent examination for direct 
appointments with reference to letters which ap- 

“red in Exomrenine of the lst of September, 
We must dissent entirely from any proposition that 
that examination was not as conscientiously con- 
ducted aa on any former occasion. The fact that 
two of the examiners were professors at the new 
Indian Engineering College does pot, to our mind, 
afford any explanation of the reason why eo few can- 

i passed. We can folly understand that in 
many cases considerable disappointment laa been 
caused to the unsuceersful candidates, but def. 
ciency in the uisite qualification con hardly be 
atoned for by ‘unlimited abuse of the system under 
which that deficiency baa been detected. 


Mennywearnex's Fine Exorrma—Tbs Prussian dock- 


oris are adopting the “ Adusiralty” stoam fire 
Tigiee of er eather agg Bo are the 
me pore im Sr mgs emndoaals eae 
zy min’ ® 

ef 220%. through = mozale Min. diameter. The ee 
Governzneat are with five euch engines 


Messrs. 
M. ther aro now building fourth engine for one of 
o Prussian dockyarde 
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INSTITUTION OF CIVIL ENGINEERS. 
Tue list of sabjecta upon which the Institution 
of Civil Engineers solicits papers for the ensuing 
Session is unusually comprehensive, embracing 
every branch of the profession, military enginesr- 
ing excepted. It ia to be hoped that a free re- 
sponse will be made to the recommendations, and 
that the hinta contained in the circular will be 
acted upon, for to respond to the invitation is an 
absolute daty which every engineer who posseases 
—_— opportunities for obtaining special mforma- 
owes to the profession of whieh be is 4 mem- 
ber, Several dithculties, however, always lieln the 
way of the Institution in obtaining an ample sapply 
of good communications, of which the chief aro 
unwillingness to supply suitable contributiona, and 
inability to do so, Many engineers whoee ex- 
perience would form an invaluable addition to 
the records of the Institution cannot spare time 
fram their pressing duties to write a paper; many 
others have not the capability of placing their in- 
formation in « suitable form As the requirements 
of the Institution. From these two causea it 
always happens that many valuable topics for dis- 
eusaion are lost. On the other hand, it sometimes 
occurs that many engineers, anxioue to obtain 
the publicity a contribution would secure, presr 
their services upon the Inatitution; others, with 
different peraonal ends to eerve, are equally aa- 
aldwoua in their attention, We need not say, how- 
ever, that fow auch contributiona as these ever 
throngh the ordeal of the Council to engage the 
attention of the Tuesday evening andiencesa, Al- 
ready the time of the Institution is taken up with 
two classes of pape . those read on the regolar 
evenings of meeting for the general benefit, and 
thoae more special papers supplied by the students, 
the latter being often highly valuable, and followed 
by discussiona more animated, if less profound, 
than thoae of the regular meetingy. It occurs to 
us that a third class of communications might be 
udlvantageously admitted, not for public reading at 
the mevtinge—when the time ia already too limited 
—but for publication in the Tremsetions. Such 
communications would be upon subjects highly 
valuable in themscives, but scarcely worthy of the 
dignity of a paper, aud would form engineering 
notes Upon a vanety of subjects communicated by 
engineers, and containing the results of ¢ lence 
| upon subjects of more or less importance. If auch 
contributions were invited from engineera in all 
parta of the world, and if these were examined by 
the Council, classified, and daly publishod with the 
Tronenctions, we believe that a masa of information 
could be regularly and easily collected, which would 
add vastly to the value of the Institution records, 
and be obtained without expense or trouble. Such 
a course would be within legitimate bounds, and 
the request for contributions of this nature would, 
we are ware, be freely responded to by those who 
hesitate to devote themselves to the elaboration of 
long esaaye. 

Nor could this suggestion, properly carried into 
practice, as the Council know so well how to do, 
ever give to the Traxagctions an wodesirable tone, 
The duty of the Inutitution ia to collect az mach 
Valuable’ professional information as poasible, to 
place this information before ita members for 
discussion firat, for reference afterwarda ; and this 
end would be more fully achieved were the sugges- 
tions we have made acted upon. 

The aim of the poblished 
Institution is closely allied to 





roceedings of the 
of thia journal, 





P-| the means, of course, of achieving it being far diffe- 


rrent. In the one case a comparatively sinall number 

of subjects are thoroughly investigated and dis- 
cumed, f , at the cloae of each aeaaion, a mass 
of valuable and select material ; in the other, a far 
wider range is necessarily taken, and with more 
|frequent publication, it ia impoasible to devote— 
with a few exceptions—the space for easays of a 
class similar to thore of the Institution. ‘The con- 
ditions of journalism impose, therefore, certain re- 
strictiona, and leave much to be desired; but 
this want is supplied by the Jhensections of the 
Institution, which form, ss it were, a Quarterly 
Review of Engineering, and supplement, with their 
selected contents, the etic mip material we 
have the privilege of laying before our readera week 
by week. How to do this more usefully and more 
completely, year by year, is the unfailing etady of 
the Institution, as is well evidenced by the result 
of their work; and it is needless to say that this is 
an example followed unceasingly by ourselves, with 
4 full measure of success. 
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FROM LONDON TO BOMBAY DIRECT. 
Tue tendency to promote great international 
engineering works for international benefit and 
advancement which had been for some time 
steadily before the outbreak of the 
Franco-German war was checked, but not in any 
wa during the period of hostilities ; 
now before the equilibrium of events has boen 
fairly restored, we find it again making ita ap- 
pearance, with every probability of success, 

One of the moat a examples of this direc- 
tion of energy, is the — ion to connect our 
Eastern possessions with ¢ is country an un- 
broken line of railway communication which shall 

us in direct connexion with India, and reduce 
the time required for making the journey to an 


even anticipate a velocity of 60 miles an hour and 
a journey of 45 days, 

It is worthy of notice that, although the pro- 
moters of this scheme are amongst the most active 

tators of a railway tunnel between England and 

rance, they have not included thia in their pro- 
position, ‘This shown a wise discretion, for had 
they done so, there would have been established a 
stumbling-block on the threshold of the enterprise 
that would have placed the matter almost beyond 
the field of discussion. 

Aa it is, they are fairly entitled to that conridera- 
tion which is dee of all earnest men who put 
forward — acheme, practically clothed, and 
sensibly advocated, 

The estimated coat of the undertaking, a8 we 
have said, is 24,279,000/., an amount proposed 
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which the Pacific Railroad was built were far 
different to those that would rule the England and 
India Railway. Runnin —- no foreign terri- 
tory, the end it serves ia entirely national; it has 
a up vast tracts of new country, which are 
now becoming populated and dev , thanks 
to the land = along its route; and in time of 
war it would be always more or less serviceable. 
With the England and India Railway the conditions 
are pm | por The latter would serve one 
great and useful end—the trade of India and this 
country; it would — peace facilitate our 
military operations in the me an advantage we 
should hold only at the mercy of cireumstances, and 
it might be turned against us by the chance of war. 
| The real value of 4 line would thus be teated by 
the aimple examination as to whether the advantages 





extent 80 considerable that the commercial relations | 
between Europe and the East would be established 
upon a new basis, But for the construction of the 
5330 miles of line required for this undertaking 
not only would foreign capital be solicited, but 
the ion of various foreign powers would 
be necessary, At the smallest estimate some 
24,000,000/. would be wanted to complete this 
work, that the lines of railway through 
France, A Turkey, &e., already in existence 
were placed at the di of the great compan: 
to whom the task would be intrusted, ‘That ench 
a capital could be easily raised, there is no doubt ; 
that political negotia could be sccomplished, 
leaving no obstacles in the way, may be readily 
imagined ; and that the engineering difficulties to 
be encountered are comparatively insignificant ia 
eértain. The policy, the utility, and the intimate 
mutanl advantages to be derived are, then, the great 
queationa to be considered. 

Setting aside certain vague and nebulous pro- 
positions which have of late floated ahout for the 
construction of such a line of railway as is here 
pro , we find that the scheme of Messrs. Low 
and Thomas is at present the only one we need 
allude to here, The published deacription of the 
schome is set out in a letter ressed 
these gentlemen to Mr. Gladstone, and it will 
be comprehended by an inspection of the above 
sketch plan, They propose to avail themselves 
of the Sisect route now open from Calais rid 
Mont Cenia to Trieste, thence through Austria, 
utilising the existing lines, and building 385 miles 
of new railway. Rabe — ‘noph route = 

through Turkey to Constantinople, involving 

Sa enaretiaa of we miles of line. The Bos- 
would be traversed by a steam ferry, and 

rom Scutari the line would run through Turkey in 
Europe and Asia to the Persian frontier, a distance 
of 160 miles. In Persia $55 miles must be built, 
and in Beloochistan 674 miles, which would bring 
the railway to Sinde, and thence to Kurrachee, 
making in all a distance of 5339 miles, of which 
1170 miles are already built, leaving a balance 
of 4169 miles, a length only about J miles in 
exceas of the great Transcontinental line joining 
the Atlantic and Pacific, Upon this railway 
Meaare. Low and Thomas propose to run—besides 
the ordinary gocda traffic and way trains—one fast 
train a day from the commercial centre of each of 
the powers interested in the undertaking, and to 
maintain sufficiently high speed and incessant 
travelling to complete the journey in 7} days; they 


to be raised by different com 

country interested, and for the 
work to be done. 
that a grave difficulty would be found in raising 
the necessary capital in thoee countries where the 


ics on behalf of each 
ive amount of 
In the outect we should imagine 


largest amount of work had to be done, but where 
money, energy, and apparent future interesta are 
most scarce, But setting this aside, another ob- 
stacle arises, fatal, in our — to international 
co-operation. From one point of view, it would be 
exceedingly convenient for Austria, Turkey, Persia, 
and Beloochistan to subscribe their millions, but 
from another point of view, it would be exceedingly 
unprofitable. Exactly the same argument against 
co-' tion in the construction of the Channel 
Tunnel is applicable to the England and India 
Railway, but, of course, on a larger scale. 

‘To England France is the highway to the eastern 
world, to France England is the road to—England. 
Invaluable to this country as is her “silver streak," 
in this particular case, it has its disadvantages, and 
perverse French capitalista could not be convinced 
that they would be equal gainers with ourselves in 
this enterpriso—after it was finished. And this 
same objection would hold with infinitely greater 
force against the England and India Railway. To 
ourselves, such a line in time of peace would be 
doubtless invaluable; but the advantages to the 
other powera interested would etendily decrease 
eastwards, while the extent of worka required would 
increase in the same degree, and the ability to pro- 
vide capital would diminish as regularly. It may 
be argued that, with the completion of the milway, 
trade along the whole route would be vastly stimu- 
lated, and that the limita of the crea traffic 
could scarcely be set; but this is, of course, apecu- 
lative, while the benefit to ourselves in clear and 
diatinet. Under these circumstances it would be 
quite reasonable for all-the powers interested to 
urge that giving running powers over such lines 
aa are constructed, and permission to Iny down the 
— links, would be equivalent for any con- 
tingens vantages they may derive, In England 

India, therefore, the whole of the required 
capital would 4 agers J have to be raised, 

t is possible, though, we believe, improbable, 
that any serious effort will be made to raise the 
capital within the restricted area which policy pre- 
scribes, and that enco ment will be derived 
from the fact that al ly 4 line has been con- 
structed in America—where capital is leas plentifal 
than here—only 1000 miles shorter than the new 
works in question, but the circumstances under 


rendered to our Eastern trade would warrant the 
investment of 24,000,000/, of capital in a line held 
upon an uncertain tenure, or whether the cheaper 
and more moderate peogesels which have ao long 
been advocated for the Euphrates Valley Railway 
are not more in keeping, at all events with present 
trade prospects. ere is a limit beyond which 
rapid communication becomes too costly to pay for, 
with all ite attendant advantages, and we hold that 
the proposed England and India Railway far cx- 
ceeds this limit. 





THE OPENING OF THE MONT CENIS 
TUNNEL, 


(Prom @ Special Correspondent.) 
Baspossscus, Sept. 18. 

Yestenpay the Mont Cenis Tunnel was official 
opened by a ceremony at which France, Switzerland, 
Austria, and Germany, were represented, but I am 
not aware that England followed this example. It 
appears strange that #0 great a triamph of genius 
over matter should have been solemnised by the 
triumph of matter over geniua, that ia, by colossal 
eating at a splendid banquet. About 1500 invita- 
tions for the occasion were sent to the most pro- 
minent men of Italy, and to some few of the élite of 
Europe. The demand for these invitations was so 

reat that for want of room, even the members of 
the technical staff, who have contributed to the 
accomplishment of the work, were unfortu- 
nately partially exel being represented only 
by about a dozen of the leading engineers, a cir- 
eumstance whieh was much to be regretted, 

‘Three trains bore the distinguished crowd from 


the splendid station of Turin to Bardonnéche. 
Very few of those who travelled along the barely 
fink dress at six in 


Alpine Railway in eveni 
the morning, gave a thought to all the privations 
those who built it bad endured, the exertions the 
had made, and the difficulties they had surmoun' 
in order to complete the road for some wool-sack 
or newly married couple to travel more quickly, 
cheaply, and easily from France to Italy. 
eps: J philosophy behind us as easily an we left 
stone arches of &) ft, span, Inttice girder bridges of 
180 ft, clear, and viaducts 120 ft. in height, we 
arrived at Bardonnéche with the Isst train of the 
three which quitted Turin for the tannel. The 
first train — the long gallery in 
which powerful petroleum lamps cast their lights in 
| a circle greatly reatricted intenze obscurity 
| which prevails in the tanne! 
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This train bore M, Grattond and many of Ue 
ereatest dignitaries of the State to Modane, where 
twas to pick up M. La Frane, the Peonel Minister 
of Commerce, Crenerl Menebroa, and many other 
men of mote, The trains, which started afte: 
the first from ‘Torin, stopped at Bardonnoche, aml 
those who had travelled in them, smong whan 
we noted abont 34 ladiee, the Prin: Pallavieini, 












the Marchienesa San Germano, the Countess 
Lignon, La Trinita, Zoppi, and others, ascended a 











» path leading to an hemente embankment 
inne of the sped] from the gallery, and on whieh 
the banquet hatl had been ereeted. We all entered 
thia hall, which was, [ meet confess, deemrate! in 
iuost exquisite taste, and mist ingeniously anmunyed, 
One side of it was almost entirely open, anid offyred 
t the admiring eve the splendid pavorana of 
Banlouneche, and the buildings iy which the staf 
ad werkmeon had resided during their long task ; 
the peculiar aspects of the air compnessora partion. 
larly attractiny attention, 

inthe menowhile, come gentlemen of the com- 
mission, appointed for the reception of the numerous 
and aeleet goests jovited to the banquet, were 
basily engaged in resolving the important question 
of who waa to take preference of whom, awd who 
waa more particularly somebody than any one « 
We noticed that on the grand master of veremonies 
of the kingdom, Count Panissers, the Duke of 
Sartiraoa, and Mer, Francia Kossuth (the heir of a 
noble name}, fell the telious task of awarcing to 
Cwsar what belonged to Cicsar, arranging and rec- 
arranging the tickets which marked out the places 
of the great men of the earth who were to be present, 
‘The Dekes of Argyll and Sutherland thus revolved 
more than once around thy banquet hall, in the 
form of a card, bet bouh theee 
revenge for the locomotion they 















wh to undergo by 


proxy, by being absent in person when the time | 


came. j 

‘The banquet hall, more han 1M) metres in length. | 
was entered all at onee by the crowd of guests wha 
took their seats round the tables which wero laid 
in two parallel lines all along the hall Not miweb 
alluntion waa ar to preeedenee, and places 
pointed out for cignitasies of the State were boldly 
taken by some cager correspondent, All dle great 
men present were very rengonable, however, and 
the repreaentative of Aatria alone Gesisted on 
eating higher np than the representative of a power 
who has onee nearly exten up Awstria—L mean 
Prusaia. 

‘The banquet went along ax all other banquets 
do, with this exception, that the French minister, 
Le Frane, rowe for a toast before the dinner wna 
half fimiaked, and his rising prevented a few) 
hundreds of people fram accomplishing more than 
half the great business of the day, M. La Franc! 
beean by sketching a short history of ihe grand 
work which had been arcomplished, aud on this 
sabject he was not at all fortunate; be then spoke 
of the departed who had contribated to the eulossal 
widertaking ; his eloquence pose aa he spoke, and 
hecame stirring in presence of the shadows of 
Sommvilter and Cavour, He mnintained binself on 
the ame higb level for the reat of hia addresa, 
which be conchuded by potuting to the Mont Coni 
‘Toned and to the canal of Suez, both aceomplishet 
br the | atin races, and appealed te them as to great 
proofd thas the Latin race ja not declining in apirit, 
though lately mastered in war in the person of ite 
forerm representative. The then drink to the 
country whose working classes delicate their power 
to the accomplishment of such worka sa the tuonel 
of the Alps, and not to the overthrowing of society! 
and do the burning down of the monuments former’ 
ages had left, 

After M. le Feane, M. Devineeni and M. Sella, 
two Italian ministers, spoke, fullowedt by M. Ls 
of the Suex Canal; next spoke M, Amiihan, the 
director-genoral of the roilway coropany in dhe pro. 
vince to which the tunnel will belome, amd be offered 
in the name of the company a gold medal to Italy, 
one to France, one to Gratton, and suother to 
Grandis, ‘The last speech was delivered by M. 
toni, who apoke wath emotion of Somauviller, 
Naturally Lo mimch regretted to sce that, douhi-| 
lesa owing to the confusion and to the enetion 
ef the moment, though almost ¢ach Grater men. 
tioned Somumeilier tarcklentally, and thoagh tor 
were drank to Frunee, to Haly, to those whe 
complished the grat work ia general, and to 
(rrattont in particolar, su one thonght of drinking 
exclusiveiy to the memory of Sommevilier 

The number of thase who were atlowe: 
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was very restricted, and henec, although T netiocd 
and regretoad very much this eriasion — having 
been purtienlarly aul personally acquainted with 
this great man, whe like Moses never reached 
thoneh he tived ta ave the promiset tand—I eould 
only maine my glace wilh a few of thease aramid ; 
to the most deserving of all the desorving, ta Ger- 
tons Somivditler! 

We came back to Turin in very agreable com. 
pany, anf arriving at half-past nine foand the town 
splemtidly Meaminated, all the architectural ontlines 
of the cevteal etation (which probally ia the moat 
monumental stathon im Eurepe) were Sighted ip 
with coloured Lamps, a transparency im the centre 





















replete & Fraece sod Italy hand to hand ip front 
of the tunnel “Ple strect wlickh rang before the 
Station was armnged so ax to represent a tunnel 
of cuslights amd coloarved lampa, while the entrance 


of Parlonnéche waa represented the size of natire 
in fromt of the gallery in outlines of Gre, The 
principal streets of the town were also illuminated 
mere or lena with taate aud aplendomr, 

Neat day the municipality prepared a eplendad 
banquet at the Palladian Malace, which etanda on 
Piawa Carlo Alberto, and aoutre waa 
given on the Piasea of the Caotle, On the [ith the 
king entertained the distingnished gucats invited to 
the inauguration, All the important cities of Ltaly 
had sent their mayera to represent them at the 
solemnity, which will leave, I believe, in the minds 
of every one a profound impression and a lively re- 
membrance of the cordinlity with which all strangers 
were received, 


& rome? 





THE OXY-HYDRIC LIGHT 

Tue production of a light. the nattire and coat of 
which should enable it ancecadully to supersede the 
yellow glimmer genersily olmained from ordinary 
coal gaa, has long ben «a favourte etwly with 
chemists and others, The comlanation of oxygen 
aml bvdrogen gases, vationsly treated, has formed 
the basis of moat inventions having thie object in 
view, Dot although in anavy inaiauces the results 


a 














pot practical experiments fave demonstrated the fret 


that such a light can be prodaced, yet an exposition 
of that fact on a commerical seale hoa never been 
effvetod until now, ‘This has been due either wholly | 
or in part to complication in manufacture, didiealtys ! 
in application to purposes af genorst utility and! 
eesilinesa of production, lw ct, te ohiet hit- 
culty haa ever been the expense attendant upon the | 
nmiancfactare of the oxygen gas, ‘The joint re- 
searches of Jessic du Motay and others, se ver, j 
have led to the dixcovery of & meana of prodocing 
this gut at about the same coot an hydrogen, 
Advantage bas, therefore, bern taken of this 
clreumetance to produce a cheap and efficient light 
by the admixture of the two gazes, in certam 
peepertivas, Common hydrogen is highly car- 
boyetted and mixed at the berner with oxygen in 

















ithe proportion of about 2 of the former to 1 
of the latter, which larns with a pure white 
flame, “Vhis constitutes the oxy-hydric light, with 


which the city of New York was partly lighted 
about a year eines. Previously to the outbreak 
of the recent continental war a part of Paris wae 
also Jighted by this means, and we understand 
that the same system is about to be adopted in 
Vienna and Lrusecls A company is now being 
formed in London for the purpeee of introducing 
the new Jight in this country, With the view of 
proving the economy of this gas—ifor ita wee ib 
stated to involee a very great eaving over ondinury 
yad—a series of lengthened practical Uials are about 
to be made at the Crystal Palnee, where apparatas 
for its prodection ona large seale is now being 
fitted up. We reserve the details of manufacture 
Wil thee arrsngerments ave completed; in the 
menptime it will he suttivient to say that a laboratory 
examination of the mattesand a compariaon of the 
purity asd intensity of the oxy-lydriec flaue with 
that of ordinary coal was, tell very preatly in favour 
of the new light, 




















Tur Sr, Goraake Ratawat.—Tho &. Gothard Railwayr 
with » tawnel about dhe Jength of that of the Mont Cen 
will, it appears, very soon be eomanencod. The capital 
neressary tor the tusnel ie alent Oo t4i0,000 frasea, and foe 
the lines to en the Itelion and the Swiss Railway about 
125,110 1H de Suleedics fo the extent of & , 
france have Leer voted Ly Germany, Italy, aol Sitecriagd, 
ani the reno sizing 1°) milion will te taken by a epicenter, 
65,000,000 francs sn bonds. bearieg S por cent. interest, and 
36,009,000 rapes im shares [t os estimated that at Ieast 
sevens to eight rears will be required for the entire completion 
of the work. 
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The Rute of the Taw of Fizturer, by ARCHIDALD Baows, 

Keg, Barei-tor-t-Law, MA. Edin, ant HLA. Oxon, 
wonted, wich additions sod alteruthoes, frm the Lew 
Masocies, Londen: Butterworths. 
fun Kole of the Law of Pixturea’ ia an attempt 
to gather np in one manageable formals all the 
wunocros factora or elements requiring to be con- 
sidersd in advising upon modern cases ; it alo at- 
tempte to arrange these factors, or elements, im the 
onion of their relative importance,” It is thus that 
Mr. brown describes in hin preface the character of 
the book under sotice, and the sentence gives each 
a fair nica of che geweral acope of the work, that 
we have conpidered (hat we could pot do better than 
quete it here. ‘The book commences with an interest- 
ingepitome of the history of the subject. in the course 
of which the author explains the rigorens laws in 
forse in the * good old times," and points ont how 
ais trates and manufactures became L veloped there 
xradnally obtained a more and more liberal inter 
pevtation of the enactments which in former divs 
fave euch powers to the landlord, and so Jimited 
the action of the tenant. [tis upon « consideration 
of the various cases exesoplifying this gradual mo- 
dification of the law of fixtures as well as upon 
more melern decisions that Mr. Brown has esta- 
KMished hia “rule,” and we must sow explain what 
tleat “ale” ie 

(hur author shows that in carly days any agricul- 
tural erection, bmildinga, or erectiona, ** instantly 
and invariably becume part and parcel of the soil 
apor whieh, or in whieh, they were set up;” and 
he points out that this law waa justified by the fnet 
that the land and the agricultural fixtures founded 
upon it for the purpose of carrying out its cultiva- 
tion, had a special relationship to each other, In 
the same way he considers that in dealing with 
other matters than lam] eimyply, and in atterupting 
to determine how far any detail or adjunct of a 
certain sea priocipal/s is or iz not a “ fixtare,” it is 
above all things desirsble, in the Girat place, to 
detorinine the exact character of the ves privcipatis, 
aud then to ascertain wheter there exists between 
this ‘nain body,” as it aay be termed, and the 
detail under disctission, any aach relationship aa 
that to which attention hus been directed in the 
case Of land and agriculiaral buildings, Contiouing 
his survey of the modern law on the subject, Mr, 
Brown traces out, with mueh ability, the applica- 
tion of the principle just mentioned, as exemplitied 
in the decisions given in wemerous important cases, 
the shades of difference in Ue cireomataness of 
these varios cases, and their bearing upon the 
decisiona arrived at, being carefully pointed out, 
Although strictly a “law book,” the work before 
ua deals with mattera of such weneral interest, that 
it will be found well worthy of perusal by large 
numbers of readers who have ne connexion what- 
ever with the leval profession. Engineers, manu- 
facturers of all kinds, agriculturiste, landlords, and 
ordinary hoaseholders, will find much information 
in its pages which it is advisable that they should 
be acquainted with, aud they will alse tad that Mr. 
Brown conveys this information in a very clear and 
readable way. 


























EXPLOSIVE COMPOUNDS, 
Vastovs Exprosics, 

Tx the series of urticke upon the subject of ex- 
pleive compoonds which have preceeded the present, 
we have dealt successively with gunpowder, grun- 
cotton, amd dynamite. We have now ta consider 
vanous compounds designed to supersede gun- 
powder, and which have been tried auc have proved 
more or leas auceeseful, One of the most promising 
of these compounds was intreduced to public notice 
in England in 1800, This was a new bleating 
powder, the invention of M. Neameyer, of Tancha, 
Saxony, and which waa termed « inexplosive,” in- 
astutch aa there was no possibility of exploding it, 
cither during its manufacture, storage, or manipe- 
lation. Notuwtil the proper moment for ignition had 
arrived, when it’ waa well rasuned home and pre- 
pared for its work, was its energy deve loped, When 
tired under those conditions it manifeeted 4 power, 
weight for weight, considerably in excess of that 
protuced by gunpowder, Although this powder 
differs in colour na well as in action from eB rwiler, 
in that it is clow burning instead of being violuothy 
explosive when fired in coutact with the atmosphure, 
ikas stated to be composed of precisely the same 
matcrialé ay crdinary gunpowder. No other sub- 
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NOTES FROM PARIS. 
Paris, Sept. 26, 1871. 
Tnx Moxr Cuxes Tossea. 

‘Fug iiaeguration of the tunnel bar cansed less anima. 
tion than might have been expesed, Compamiively few 
eogincees rvspeouted to the invitations addres-ed to them, 
‘Lhe Lyens Railway Company wae not represented, and 
we hear of mi-understaqilings between that ful coc 
pany and those with which its Noew have jest been con- 
beter, 


stanees are added, the special rentlta arising simply | by grinding, the two ingredients very fine and 
from the method of proportioning and compounding | intinately mixing thens ina weolen mortar with a 
the ingredients, A reduction is made in the amsount | pestle of the sane material As thiq povwepe 
of ealpbur cmployed by which means a much smaller | Hale 10 We exploded hy a blow am alternative 
quantity of the noxietd vapours is evolved on its | cmthod of mixing, alee adopted by Me, Ilorsley, 
ignition than is produerd by the combustion of | appears the safer where Innge quaptitica are re- 
ordinary gunpowder; a point ef aome importance | quired. This consists in pasaing the ingredients 
in mining operations, Some difference ie mute in through a acries of horsehair sieves arrangeed one 
ita preparation arcording to the purpase for which | below the other and having a rocking motion im- 
it is requirel, whether for use tn firearios or in} parted to them. Upoo the mpper sieve the to 
mines, For the former purpoer the reeult is ajimgredienia are fivat mdaed by being ran together 
grained powder which, when hermetically contine:?, | from two receptacles placed wheve the sieve, one 
oxplotcs at the same temperature us ordinary gun-j|contaiaing a given weight of chlorate of potash, 

wilee, whilat as prepared for blasting puarjeoes it fated the other one-thied of anoh welcht of gall-neate, 
ie ina state of meal and requires a comewlat kighce |The chtorate being much heavier than the muta, the 
temperature to explode it, This is an advantage a4] volumes of the two are about cqnal, ‘The sieves 
it renders the chances of premature explain insore | are set in motion and the two toely palverised ine 
remote, ite ignition Ving readily effeeted in the | predienta pare downwanla through them and so 
blast hele by Bickfurd’a safety fuse which is now | lwcome blended and form the explosive compound, 
extensively osed in our own and continental mines.) Dhoraleys powder has heen need for blasting in 
Althotgh uo coating or glaze in impartel ¢o thista railway cutting at Milford wichout accident and 
powder in inanufacture, it ia net more hygewnetiiec | with awecess, Le haa alow bem used with excellent 
than orminary yunpewder, whilst if wetted ard | results by Captain Marvey in experiments with his 
driest it ia aid te retain all ite goed qualities, forpeda, Some years shive Mr. Horrley submitted 

Neumeyer’s powder waa fully teste in Mngland | this powder tothe Government, butit was objected 
towards the close of 1806 ned in the early part of | to on account of ita detonating propertica, the teat 
TSG7, ‘The teats applied conclusively proved it to] at Woolwich having been to strike it on an anvil 
Le inexplosive when fred in contact with the open] whieh of course exploded it. ‘The temperature at 
air, but vieleutly explosive when contiged rcady| which this powder explodes varies from 430° te 
for work, either in a vifle or a blast hole. ‘Phe [460° if the ee is suddenly — When, bow- 
testa for invsplosiveness were earvied out in the | ever, the temperature is gradually raised, the powder 
Crystal Palace groumde? in Decembor, 1846, the; will char and become inexplosive, The powder tx 
wiost conclusive being the firing of 35 1b. of the also exploded hy concentrated sulpivuric acid, Me, 
powder—balf blasting and alt rifle powder—in a} Horsley cansktyes bis compound o safe one, and it 
aiall rick hottee 521. stare roofed with slate and | may be 30 in hia or other eqpttally careful hands, 
fittel with twolcugihsoé 6-inel dain pipe for chim | bat beyond thie we are by no means prepared to 
neys. On igniting the powder a large body of fame | emforse has opinion, ‘lhat it is exceodingly power- 
issued throuzh the openiiae. but neither bricks ner | ful we bave vo doubt as we lave eeen ita disruptive 
alates were disturbed, Gn Slb, only of ondinacy | elect, as compared with that of gunpowder, on 
Kanpowder heing placed inside the house ated fired, | some elm blocks. Equal charges of Horsley’s 
a vielont explosion took place which rendered the) powder and fine grain sporting powder were fire! 
baiting a aeee Wieck. ‘The tests for explosivences | Crom an epronverte at night angles to the wood aud 
and working power were male of a practical scale | Lin. from its face. Uorsley's powder tore x 
nt the Barton Iii aod the Markgield yrasite)the fibres and made a hole in the wood whilet the 
quarries, Hear Leicester, In both enses the blasts | gunpowder left little ovore than 9 mere smoke mark 
were highly satisfactory, the reanlta being in some] wpon its surface. 
instances mupetior te those obtained from june 
powder, It was found, teo, that in a hard compact 
rock the eflect produced by a given quantity of 
powder waa greater than that prodaced by au equal 

uantity ina aft or loose rock. “This powilcr was 
alse tried with equal ruceess at the quarries of the 
Welsh Slate Company, Rhiwbryfdir, Caruarvon- 
shire, and subsequently at the slate quirries of 
Messrs, Maithews and Sons, Featining, ‘The con- 
current. yong 2 of thew connected with the 
quarrice, and whe. conduetel the ¢xperliuents. 
went to prove the adaptability of Neuneyer's 
powder for that purpose, It waa also tried in coal 
and in copper mines with equally eatisiacts 
resulta, but notwithetauding all this, aud altho 
of eo protwiting a character, all endonveurs to render 
it a commercial sunecess in England failed, In 
Germany, however, we believe it still contiimes to 
be extensively manufactured and used, M. Neameyer 
baving erected large nsiils with steam power for ite 
production at Attenbarg and two other places in 
Germany, about five or six yenrs since, This 
material ia worthy of notice as Loing the only ex. 

josive in the condition of grained powder whieh 

ms age superior to genpowder for blaeting ; 
which ean be used in firearme: and which cous 
emboilies comparative safety coopled with yreater 
energy than ordinary gunpowder, 

Comdderalle attention has been given to the 
preduction of an explosive by the incorporation of 
chlorate of polash with other ingredienta which 
should tone its violence. To sewe extent the 
compounds thus produced have been found aucersi+ 
ful as regards power, aod--with careful manipula. 
tion—ralely. But chlorate of potash is a dangerous 
substance ta deal with at the best, and until a 
metho of rendering it safe is discovered it will 
rennin bo, M. Ehrharde’s powder waa of this clas, 
ite ingredients being, for blasting powder, chlorate 
and nitrate of potash each one part, tannin two 
parts, sodcharcoal fourparte. For artitlery Elrharadt 
tinitied the charcoal and used equal parts of the effet 

atotnplete resolution in the yachting wueld. Hitherto the 


other ingredients, Mer, Horley elaima the inven- 
. 4 + P : great drawback fo the nee of etesm power in a yacht was the 
- m of Hbvbardt bd ely val in practlee he pro- large quantity of con) evintitiootl by the ota pt et engine, 
iterd & Very power Hating agent cuinposed of | gn consequently the frequent necwssity of putting imto 
chlorate of potash and saill-nate in the proportion | foe trea cupplies of fuel, with ita atiendant tocnevonteceen 
of three to one, Mr. Horsley prepares this powder ments earn 
——. ——- will eeable n yacht of her size to carry sufficient coal for a 


roruge to New York, steaming all the war. —Tiwes, 



















































































Tee Iorratas Yacnr Winoxprn 

The eteam sucht Hircudelle is at this mement in Cher- 
hourg endergeiug alterations, which will adapt her for the 
remption of heavy guns, This vessel during her short 
existence bas passod through sone siegulur vicissitudes, 

Ceamtrected in 1869 fur the special service of the 
Eniperur, she was ax iutercoting expeeiment combining the 
Intest insprovensenia in naval comstruction, The IHirondelle 
wos built fer the actommedation of a Malted munter of 
poreengers, the draucht of water at the stern did ust exceed 
Di ft. 1 in, aod the guaranteed speed was 16 knots an hour, 
with space fer carrying two days’ ru ef coal nt this rate. 
The bull was boitt of weed, 5 ean: A ATE, 
with o domble framing strengthened with disgon gers 
aod leagitadinal boama, 

The boilers are of high presare, inexplesive, of the 
Telleville try, already largely eenployed in several small 
frovernment beats and of wide adoption In Frame. They ~ 
aty onttipased of twelve steam generators ceiving rellectively 
340 square feet of grate sartuce, and the working pres- 
sue de AT Uk, per ines, The tetal weight of thet beilurs 
in working onder did net exceed LU4 tons * Tha two 
enyinea designe’ afd constrict! by the Company dee 
Verget et Chantiers de I'Oocan, ore vertical, each with two 
es linplere ao8 in. diameter and 234 in, stroke, conmected with 
the comin ehait by two cranks at right angles. Tbe dis- 
tiletion of the steam and the reversing is effected in each 
engine by means ef on ordinary Siok motion, The seminal 
peed ia LAG revolutions snd the indicated horse power is 
Lea, 

The two condensers are tubular for effecting the com- 
pete separation of the steam and condensing water. 

‘The various parte of the yacht have been executed with 
the greatest care: the lines of the ship are elegant; the 
hull s¢ at one solid woed Jizht; the accommedation is con- 
venient; the macts, yards, and rigging are of uoccerate 
propertiona, bat aaple to help the chip at any crisis and 
to ebeck the eailiny: ; che spy extagce of the engines is sutis- 
tuctery deepite the Limited room available for them; the 
bollers are able to whthatand wery high presures, they 
are very secure from explosion, ¢ eccupy but little 
coom, ore light, nud noe cumbrous, and the space they take 
ap in all is 19.350 cubio feet, 

The Hirendelle was submited at first to namerous trial 
in Jobs Armi a brane for a : tripe, ‘There trials, cummenced in Coteber, 1869, ehowed 
and drawing bat br ee s rene mip epee ihe uecesity of some meditleathons; the alteration of the 
plied mechanics to Thomas Marsden. Jobn Armitage has | *ofe™s amongst ethers, On the 2let—25rd of March the 
nlae gained « Whitworth scholarship (his rear, 


Svurer asp Mate Diarssan op Hecswoxpwree—ast 
a mosting of the Herkmondwike Loeal Bosrd held om Monday 
the 26th imat., Mr, Mf. Peterum, C.B., of Dewsbury, was 
teanioouely appaipiod to carry out a complete survey of 
the district to a scale cf 2 (1 per mile, and to lay out 9 
system of anain drainage. , Hockmondwike, altbongh « 
manifecaring town of er 10,000 inbabitenta, aed 
eheadily incrousing to imporlanoe, hae hitherto been without 
any connreted wyatesa ed somerage. 

Srraw Yactnise,—A new iron serow steam yorkt, 
niteed the Mona, hae juat beer built for Lord Howe by 
Mossrs. Day, Sum and Ca. of Ue Northam Iron 
jah ag at thampton, which was trink at the measured 


Tw Le continued.) 
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were WU dt. DL ie, nod 12 de. 10 in. fore and aft respectively ; 
the Imitened section amidships was 244%, he nea wae 
calm, the breeze light, six runs with full steam were made 
with a mean speed of L641 knots and a heme power of 
‘2125 iodicated, with a speed of 120 revolutions, ‘Two runs 
with half Grea gave 2 mean velocity of 19,43 Knots with a 
horse power of 1926 and {4 revolutions per minute, 

Oey the 2208 of March the double teip from Cherbourg 
te the Ide of Wight was made with all fires lighted, bat 
without fering (bene, that ia to say, they were maintained 
in their normal condition, and om the 23rd ashe went from 
Cherbourg to Haere wailer the same conditions. In crossing 
tu the Tele of Waghe the mean hors power developed were 
P7458 with 111.5 revelations and an average speed of 15.95 
knots; the rovsing eccupied three hours and a bali. The 
rus back was effected in four bours with an average speed 
ef 14.08 knots and a rotan power of 1663 horses corre- 
sponding to 108.5 revelutions per minute, Lastly, the third 
trip froin Cherbourg to Havre rhowed 1766 horse power, 
16.070 knota, amd 112 revolutions 

Om reaching Havre an examinstion of (be engines 
shewed that nothing was disurranged, the various parta 
were in goed conlition, and the Letlers also werw perfect. 

After the comlnsion of these trials there still remalned a 
teed deal to be done to the Hiresdella at Havre, to that 
she was scarcely ready for eetive service before the com- 
mencement of (he wat, Bet by thie time citcummances had 
changed ; no longer a pleasure vessel, the yacht from July 
1s7@ to July IATA was employed om the umet active 
service Inthe North Sea and in the Channel, Whea in 
December and Janaary the fam commouication had been 
cat by the Prussians, this fast Dost fuléilied the despatch 
service between Cherbourg and Celais, and was remarkable 
for regularity, arriving always to thee in any weather, On 
ote socasion the Imperial yacht conveyed? M, Gambetta 
from Howlogme to Calais in one hour ten minutes {stis- 
tanee 22 miles}, Ut was kept under ateans for 1736 hours 
whihout the boiler requiring the losst repalrs, althangh the 
water was very kod, Steam is always raised very rapadly, 
the thee required wever exceeding a quarter of un ber, 

Daring her derim of eervice the Hirandelle has had to 
pass through very heavy weather, and the severe gales £0 


builders’ 

measurement, 272. She kes a spacious saloon, with a 
‘lear Lead rot of 3 it., and tho sles i ¢abine are 
vided with baths sunk in the door, wi are filled 4 

frote the sen, neal cerptiod into the bilge, The yacht s fittel 

Can und engines ef bi 


diameter of preeeure Tapered, 
20 in, bow ditto, 49 in, with a2 fh etevke The eteasn 








* Fideseoonud of trinls on p, 72, vol. ti, of Ksursexnin. 
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the most part, of almost coloarless b: quartz, Lastly, 
comes the carbonate of tines, which forme the mass of more 
than half the specimens of the collection. 

——— has almost caused the fossils to disappear, 
especially the belemites so frequently met with in parte of 
the same exteoded formations that have not been disturbed, 

The beds found in» horizontal position have bees lifted 
to an inclination of 50 deg. This movement has given 
place to the attrition to which a great namber of specimens 
bear witness, The six zomes are very distinct, and the 
reports of the engineers during the progress of the work, 
give ample informution for ascertaining with precision the 
exact dimensions and ebaracteristica of the formations. 

The essay of M. Elie de Beaumont is in extracted 
from a memoir by M. Sismonda, published in 1866, This 
teemoir included # section prepared at the time wher the 
work of piercing the Alps had just commenced. This 
tection has been exactly verified by the experiences obtained 
in making the work, 

The tunnel is im effect « horizontal boring, presenting 
over ordinary vertical borings the advantage of # great 
length, and of a section that permits the most extensive 
observation. It enables, moreover, the observations de- 
duced from the data afforded on the surface to be checked 
with those made in the interior of the earth, 


Tox Lararerre, 

Torday’s telegrams omnounce that the magnificest 
stearoer Lafayette, of the General Transatlantic Company, 
took fire yesterday at 2a.m., in the port of Havre, just aa 
it had arrived from New York, At 8 o'clock the rear of 
the ship, loaded with corn, fat, and other combustible mer- 
ehandise, was in flames, the masta fell, and there was little 
hope of saving the ship and her cargo, Tha loss is esti- 
mated at more than 4,000,000 franes, 


212 
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frequent during winter in the North Sea and the Channel ; 
but the beat, thanks to her ywod construction and great 
power, bas shown herself superior to the worst occasion. 
Now the Hirondelle is again being changed, and will soon 
be comverted into one of the vessels forming the French 
navy. Asa ganboat we shall be able to study the suit- 
ability of ber arrangements under entirely new clrewm- 
stances, 

























































Restoration oF Berpons 
M. Cadot, Ingéniour des Ponts et Chaussées, has just re- 
constructed in masonry & suspension and a timber bridge, 
following a new method, which appears greatly to facilitate 
theee works, and to promete considerable economy. The 
suspension bridge of Tournus, over the Saéne, is composed 
of Give spans, cach of 91 [t, 10 in,, resting e@ two masonry 
abutments, and four intermediate piers. The width was 
26 ft, 2 im. between the handrails, amd the traffic was very 
considerable. 
Timber pilos were firet driven under the bridge to carry 
the centering, leaving, of course, sufficient openings for the 
ents of navigution; theo demolishing the platform 
for one-half of its width; and concentrating the traffic on 
the other half, one portion of the centres were placed in 
positton, (m these were placed a temporary platform, on 
to which the traffic was directed, whilst the reat of the old 
platform was destroyed. The second half of the centres 
being completed, the permanent arches were built, but only 
for balf their width. These arches were built with a drat 
course of brickwork, left fo set before the work was con- 
tieued, then with other courses of brick and stone. A tem- 
porary roadway was constructed om these arches, which 
an available width of nearly 1¢{t., and an over- 
foagine side-walk of timber war also constructed. ‘This 
half of the bridge being open, the traffic was again diverted 
from the temporary form, anil the rest of the bridge 
was completed in a similar manner. Lastly the permanent 
roadway, 18 ft, wide, was made, with two footpaths, each 
§ ft. 10 in. wide, the timber walks being removed, and the 





RECENT PATENTS, 


Tix following specifications of completed patents are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed pricea, from the Great 
Seal Patent Ofice, Chancery-lane, 

(No. 2712, 10d.) Willlass Bruce Thompson, of Dundee, 
patents fitting vessels with hydraulic or other packing 
presses for facilitating the stewage of loose materials, sach 
we flax, bemp, &c. Mr, Thompson proposes to fx the press 
so that the sole plate extends across the hatchway, the 
object being to treat the material as it passes to the bold. 
We much doubt whether « patent for the fixing of a pack- 
ing press in amy particular position on boardehip could be 
maintained, 

petal a eg cage! Coope Haddan, of 41, Treherne- 
road, ‘0 ray, of 28, Great George-street, patent 
the pape for taking ond registering votes which we 
moticed in our account of the last comversasione at the In- 
‘Mitution of Civil Engineers (wide page 408 of our Inst 


ments ner Gesures were visible, The arches, 88 ft. 7 in. 
span, have 11ft. rise, S5in. thickness at the crown, 
and 3 ft, 10im, at the springing, The total cost of re- 
constructing this bridge amounted to 160,000 franca, of 
which 40,000 francs were spent in temporary works, 

The ecomomy of this system depands on the facility for 
avalding the construction of temporary bridges, and on the 
reduction o! the dimensions in the centres on account of 
the method of construction employed named above, in 
which the first course is allowed to set before the second 
course of brickwork or masonry is superimposed, 


‘Tue Rocks Preancep wx Mont Cex. 
M. Elie de Beausoont has contributed to the Academy a 


collection of 196 samples of rocks passed through in the 
plercing of the Mout Cenis Tenmel. This collection, which 


has just been completed, is accompanied with a cateloges, | volume). 
included in the Compte Renou of the Academy. The] (No, 2725, 8s.) David Greig and Max Eyth, of the 
study of these samples permits us to divide into six zones, | Steam Plough Leeds, patent arrangements of 


orks, 
ploughs, barrows, &c., which are well worthy the attention 
of those interested in steam cultivating apparatus, but 
which we have not space to describe here. At some future 


the ground cut by the tunmed: 

1, The anthracite zone that is first followed ia —— 
Modane after traversing 420 {t. of loose earth, and 
is the most elevated in the order of superposition of the bes, 
It represents an oblique thickness of 6454 ft. 6 im., corre 
apomding to « real thickness of 3732 ft. 3 in. 

2. The quartzite zone, 1251 ft, 3 in, thick, following the 
axis of the tunel, and of am absolute thickness of 725 ft. 
6 im., the thinmest and beet defined of all, 

8, The gypeo-calcareous zone, of an oblique thickness of 
2815 ft., and an actual depth of 1627. 5 in, It presents 
a hoet of reenarkable mineralogical developmenta. There 
are found there calcareous crystals, sometimes massive 
and almost pare, sometimes schistous and mingled ; snhy- 
drite, taloous schist, and quartzprinkled echisteids. This 
xone, although comparatively thin, is called by the enginoer, 
Sismonda, “La grande masse calcaire," ‘This formation is 
atrongly marked on the surface, and presents bold outlines 
that strike the eye. 

4. The epper calcareous zone, which has an oblique 
thickness of 0104 ft. 10in., and o normal thickness of 
6263 ft. Tile. For the most part its composition la very 
uniform, the schistous element being prodominant, dimin- 
ishing In the lower part of the zone where the caleareous 
element is most marked. 

5. The middle zome of calcareous schist which the tuenel 
traverses for 8665 ft., and the thickness of which is 4050 ft. 
Gin. It is ebaracterived by the presence in the calearoous 
achist of w quartz ore sand, known as silicious crystalline 
calcareous achist, 

6. Lastly, the lower zone of calcareous schist, which ex- 
tends to the Bardonnéche opening of the tunnel. Its 
— thickness is 11,482 ft. 1lis,, corresponding to a 
depth of G638ft. Bin, It is characterised by the pre- 
deminence of the calcarcous in relation to the sehistous 
clement. 

The element which most affects the general aspect of the 
greater part of the rock pierced by the tunwel, is black ar- 
gillaceous schist. The moet extended is the element of 
tale, that ie to emy, that greenish mineral, soft to tbe 
touch, generally called talc, without precisely meaning that 
is in @ silicate of magnesia with or withoat water, The 
third characteristic element is the quartz ore sand, gene- 
rally quite fine, composed of little grains, amorphous for 


speciGcation referring principally to schemes for pamping 
back the exhaust steam of engines, mixed with air or water, 
into the boilers. The descriptions of Messrs, Galloway's 
plans contained in their specification do mot enable as to 
discover their merits—rather the rewerse. 

(No. 2793, 10d.) David Laidlaw and John Thomson, 
of Glasgow, patent arrangements for propelling cennibuses, 
&c,, by compressed air, ‘The patent particularly refers to 
forms of sit compressing pumps havieg two or more 
cylinders of different sizes in which the air is muccessively 
compressed, and forms of air storage reservoirs bailt up of 
tabes of moderate dlameter so ae to We capable of with. 
standing a high pressure, The air drawn from these rever- 
voirs ia pasted through # redwcing valre on its way to the 
propelling engines, We believe that the clrcusmstances 
wader which compressed alr cun be proGtably employed as 
a propelling power are exceedingly rare; but Messrs, 
laidlaw and Thomson's plans bave been worked owt with 
acare which entitles them to notice. 

(No, 2748, 164.) Brierley Denham Healey, of Glasgow, 
patents methods of beating steam boilers by gas which is 
Sencrated in gas prodecers somewhat those em- 
ployed by Mr, Siemens, and which ls supplied with air 
whieh has been heated by passing through tubes which 
traverse the botler fines and which are thus exposed to the 
burning pases. 

(No. 2763, 2d.) Matthew Andrew Muir and James 
Meliiwham, of Glaagow, patent er | for making 
wrought-lrom railway sleepers which we could not describe 


briefly. 

(Se 2797, Gd.) Ernest von Jeinsen, of San Francisco, 
U.S., patents flee each bearing of shafting, &c., with 
a collar at the middle of its length, this collar revolving in 
svitable recesses in the brasses and dipping inte an oil 
reservoir from which it takes ep « supply of oil as the 
shaft revolves, With the exception of some little matters 
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of detail, this plan is similar to others which have been 
pro before. 


(No. 2765, 10d.) John Henry Johnson, of 47, Lincoln's 
Patents, as the agent of Charles Shaler Smith, 


ino-fields, 





Charles Hazlehurst La- 
trobe, and Frederick 
Henry Smith, of Balti- 
more, U.5,, methods of 
constracting bridge piers 
of colamns stiffened by « 
kind of shrouding of 
tension bars, 


to connect the heads of 
one set of columns with 
the feet of the next ad- 
joining. The anmexed 
sketch shows one ar. 





al 


ment propomed. 

(No. 2798, 84.) Jasper Henry Selwyn, of Woodland 
Crag, Grasmore, patents an ingeniously contrived entrench- 
ing teol for military use, this tool combining in one inatre- 
mont a pick, « boe, and a digging spade, whote blade and 
handle can be detached and used separately, the former as 
a breastplate and the latter as a pick, « walking staf, or 
for other purposes, such as assisting to support « " tente 
dabei” 

(No. 2800, 44.) Jonathan Down, of Whines, patents 
methods of obtaining copper from cupreous tes. These 
plans consist in pent the solutions of copper tp such 
an extent as to retain the greater part of the arsenic, amti- 
mosy, and other imparities is golution when the copper 
is precipitated from such solutions by metallic irom. 

(No. 2808, ln ‘dd.) William Edwin Buckland, of 
Glowcester, patents methods of securing rails in railway 
chairs. According to some of these plans the rail is grip 
by a “rolling wedge,” this being a cam pivoted in a hollow 
in the jaw of the , aod having « serrated edge which is 
eccentric to this hollow and which bears against the rail, 
In other cases the rail is held by a pair of wedges inter- 
powed between it and the jaw of the chair, the two wedges 
of each pair being arranged with their points towarls each 


through 
would be found difficult to keep tight. 


SELENITIC MORTAR. 
To raz Epitos or Exorsuznrsa. 

Stx,—Apropos of your account of Colonel Scott's selenitic 
mortar in your sumber for June #Hh, the following infor. 
a mer be or Conan Allow me, however, firtt to 
point out an ambiguit a iF report. 

You kf “vaiphate of he fa the form of either 
plaster-of- um, of green vitriol.” ‘ow green 
vitriol is a aulphsie’ of iron, and not » sulphate of lime, as 
the above sentence would imply. 

Further on you say that “Colonel Seott uses sulphuric 
acid is preference to plaster-of-paris,” meaning, I belicve, 
afm Tries bn preticenee to r-of-peris.” Is it not 
Ld 


To resume. Two years ago I saw in Caleutta some stope 
leading to « publio office which struck my attention. There 
waa Goal of trafSc ovee them, thay had nin use 
about tse and Rey vere wearcely worn. The surface 


wiry I ascertained that they were mado 

id cement mixed with «small quantity of green 

vitriol. This fully confirms the statements of your report 

and fnencss of surface leaparted by the 

of the eulphate ; but if Colonel Scott has taken a 

po) les fifteen years will some- 
. ot 





occasion. i 
and am quite preversd to hear that it tere inferior to 
green vitriol. Your hoary af Ge oiives of Vhs gulphate 5 
cannot quite understand. The lime I used was thoroughly 
Salad The action of the sulphate appears to me to be 
us 
Sulphate of iron Sulphate of time. 
ae } become {Eee eate ice 


Both the substances produced, vis.:—sulphate of lime 
(plaster-of-paris) and oxide of iron (rust), are themselves 
powerful cements and hard eabetances, and naturally in- 
crease tho strength and hardersa of the mortar with which 
they are intimately combined. 

1am, Sir, your obedient pains = 


Bankipore, Bengal, August 27, 1471. 
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REGISTERING WEIGHING MACHINE. 


DESIGNED BY MR, HENRY FAIRBANKS, ST. JOHNSBURY, VERMONT, U.S.A. 


“ae 


ere eu 
y oe ‘ 





Mawr weighing machines have been made for insuring 


aheolate or approximate uniformity in the quantities mee refer to it is denominated ¢, and stands 
weighed at cach operation, and such machines are very useful | with its lower ity close to the nicely finished steel ox- 
in weighing grain and analogous mobile or Suid material ; ion piece, A', of the beam, A. There is a coiled spring, ¢*, 
but they are obviously unsuited for weighing irre; coiled the shaft, «’, nnd tending to press the arm, ¢, 
quantities of solid aubstanece. We, however, give above towards the beam, A, and consequently to depress the 

| horizontal arm, «*. So Jong as the beam, A, is in its highest 


engrarings of an ingenious machine desi; recent] 

pasted ey Mr. Henry Fairbanks, of St. ity v 5 
/.SA., which weighs and indicates correctly widely 

weights, al seoee edayted fe weigh —— 3 
are o i i mach aa scores hee 

red ng eng ala, toa very small extent, from which it is immediately 





, or carloads of coal, metala, area, stone, 

kee, of the like. It requires no inspection or mental opera- ifted owt again by the bevelled form of the;note’ ; but when 
tions om the of the attendant, who may operate saccess- the beam, A, senka by reason of the polse, B, having been alad 
fully after « little practice, even Lf unable to read, or without pecrep ecg yt tpt pig bee mp then the ex- 
light, or under circumstances where the fingers ary cold and temsion piece, A‘, of t beam, A, is enrried below tho end of 
sural, Gs hanging om, ¢, and leaves the bell-crank lover, ¢%, free 

It bas long bers common to register or indiente plainly to - the nex! the noteh, ¢*, is presented to turn by ite 
the eye the number of revolutions of a steam engine, and gravity, and by the action of the spring, ¢?, to depress the 
various analogous matters by sorass of Gguree on wheels . arm, ¢*, deeply into the-same notch, asd thereby stop the 


teounted side y ride, and so connected together by other | is effected turns the screw, b, in one direction or the other, | wheel. ¢ 

tmechaniem that the motion given to the units wheel im and thus eres ae the poise slider, &, and | The wheel, e*, forms a part of another train of mechanism 
the proper slower intermittent motion to the tens h the a a to be A 
and this again to the hundreds wheel, and ao on indeGnitely. | nexion with the poise at point, 5°, pushes out or pe 
Mr. Pairlanks has combined such a mechanism with a | draws - the poise on the beam, A. im the 


pon b%. ney 

fi edge of the ben shall be perfectly | this wheel, and eently of the entire connected train 
yeast. the on grad Ang ty 4 mathesion: “This function cannet be fully understood 
end view with « part of the end plate broken awny to show | broad front face of the beam, and the machine may be used | until the other trains of mechanism ad their rolations 


. ing y 
Referring to these figures, A is the beam of a platform or | of mechanism which an important funetion; and | 0; oe aid the aatite train of seeskanienn; 8° to #?>, We 
other scale of ordinary or suitable comstruction. It bas net | we shall ise generally that the hand crank, 6, turns | will describe what takes placo on the reverse movement, and 
been considered n to nt the platform, the | successively in te directions; it is tureed by the hand regy Paagainae er egter tear organo vse wcppemeen «4 


t the mame hand crank, 4, in tho ite dirwetiog. | erank lever hung above upon a shaft, e+, ni . 
Ss trlinet eochanioms A'S butabee , by which this | forming o part te fined Cnmerwerk, 1. The vertical or | pivoted om the fixed framework at the g*, and haring 


a4 
a forked arm, g’, at the oppoeite extremity, tho function of 
whieh will sppesr . 

Now when the po » We atalian tha nal 6, an meres 
the red, g', to the the are so adjusted that just as 
the poise, B, has the zero mark on the beam, A, 


i 
| 


the extended shaft of the enulless scrow, 4. 
ratchet, +, whenever it is 
ted, and the screw, 6*, 
of the sleeve, 9%, ‘anu 

it. ond motion 


ze 
K 
*] 


end motion 


i 


TLE 
Pa 
3 & 
oy 
i 
Hid 
= 


ant prones 8 does: into the ratchet, g'*. 
that the backward motion of the hand 





understood that the 
turn the crank, 6, to the right until 
i or in tho reverse 
left by the action of 


that the curd and 
a substitute for hand power le 


be enclosed In a suitable casing or well 
ing influences. With 
that the attendant 





oro whieh the loads are 

por and from the seale, may each im succession, when 

Properly: ‘ the wale in the simple manner 

Tequi A sleeve, &, is moanted loosely on the extended 

shaft of the endless screw, 5+. This sleove carries a ratehet, b', 

which receives o pawl, &*, on the rod, M*, before 
i S . . pe Prevents ratchet, A, ve woa- 

nexions revolvi iog in one direction, that 

the of ioe scien B, catwend. During this motion the 


sloove, &, is tarned with the screw, 5+, by moans ofa pawl, £'*, 


hi the pin, &*3,on the wheel, g**. There is a 
aa Ee anal co the sheave, &, " es 
wheel, cranked shaft, &* 


3 threo pawla, K, K, 
work correponing mguter whet 


which gears into a 
The crank, 1“, on 


husdreds, &e., are worked entirely 
by pewls from the crank, £*. Tho pawl, K, takes in notches, 
A®, om tho right-hand faco of the tons wheel. Thero are 
corresponding motches, or in short « ratchet whee! fixed on 
right-hand 
for 

TS] 


& 


is respect is probably analogous 
heels before joweas| After ten 


a 


f 


3& 
ite 


E 
rh 
F 


a8, hundreds, and thousands 
are rotated properly to indicate to the eye in the front 


tho skeregato number of pounds weighed 
anil at the close of a Jong series of succossive weigh- 


qT 
Ad 


furted. 
Mr. Fairbanks bas in another machine designed by him 
mechaniem for printing the weights on « strip of 
paper. Tho two modes of indicating the weights 


tay be 
useful as a chock upon cach other as & against ex- 


© | Fie rad, g*, to tho right oo soon as it is bi 


nd | shalt, , through the small 
gear whee 


ENGINEERING, 


ba sins how the totien of the poise slider 
to tho left draws the gs te the left end caoves the 


the | sleeve, 9®, and ite conmexions to the right, to effect the 


automatic aneging of the crank, 5, and its comnexions so 
soon as the poise teached the sero mark. But we bare 
not described the means whereby this sleeve, 9°, is returned 
and slid back to its original position when the poise slider, 4+, 
commences again to more onwards (to the a. This is 
partly due to the action of the eplzal spring, 9°, “y 

, ak is 


partly to the coiled spring, 9'*, not before described, which 
ota dinectly inst the sleeve, g*, pressing it to the left out 
th of the prin, 14, I¢ wall_be seon that the connexion 
of the forked end, 97, of the lever, 9%, to the pins, 9%, and the 
sleeve, 9°, is made through the medium of ota, io that the 
sleeve, 9*, turn ly to o limited extent around the 
nor guide, M*, Mer. Fairbanks states that he has found 
2 practice that 4 is botter to allow a still freer tilting motion 
to the pawl, 9", and to the opposite arm, gis and be con- 
sequently divides what for tres be dencenimates the 
alewve, fo": into two parts, making ‘he right-hand part per- 
foetly froe to turn; it rocks freely to any required extent on 
the amooth guido rod, M*, and its comtact with the other 


the | parts of the sleere, 7", amd with the spring, g', only aifects 


ite endwise position. 

We have described that the lever, ¢7, sinks into a noted, ¢, 
in a quickly-rotating wheel, e*, fixed on o shaft, e*, ond that 
it serves to arrest the motion of the crank, 6, and its 
connexons, including the registering wheels and all the 
other parts of the mechanism when the poles Se menel oud 
ward tothe proper extent, eo that the beam, A, sinks and 
liberates the lever, ¢*. Tho engravings show how this quick 
motion is received from the gear wheel, £*, upom the crank 
iniom, «7, whieh gears into the 
£4, before described. Mr. Pair esteem it 


y | am important point in his machine that <* rides on the wheel, 


e+, during most of its rotation, and oo wemtly that the 
hanging arm, ¢, does mot touch A' except atintervala, This 
miakes az intermittent oF feolieg enetact, and the beam, A, 
ts perfectly free to rise and sink without ay frietion there. 
from during the interval, Tho wheel, «*, may hare eerernl 
notehes instead of one, as bere represented t. Pairbanks 


pe ig , 
wat action 
eansequent 

mont the red, Pressed to the 
that the hanging i 

of the beam, A, and ita ners, A}, at the commencement 


trans: | of each weighing 


We have not yet described the provision for governing the 
motion of the quickly-moving wheel, ¢*, and its connexions. 
This is done by means of a pair of carved and highiy elastic 
arms, ¢*, which are xed on the overhangin ro | of the 
shaft, ¢*, and carry weights, c*, which traverse is close . 
imity to theameoth interior of the cylindrical fixed Keni, 
M?. When the velocity of the shaft tends to exceed the 
proper amount the centrifngal force of the weights, e*, ex- 


the curved arms, e*, mn sufficient friction 
terior of the ring, M', to 


between the weights, ¢*, and the 
tutard the motion. 

We mast now doseribe how the pemaieg wheels, K*, K2, 
&e., aro held aginst any accidental backward morements as 
the pawls, K, slip over them. This is effeeted by moans of 
the apeings, K*), whieh are fixed on a bar, M*, atid press on 
the respective ralebet wheels as represented, 

The mechaniean mow described mgisters the aggregate 
weight; but it is obviously convenient to know sot only that, 
but also the aggregate number of successive weighings; this 
is the wheel, L, which is mounted on # stud, 
M®, and is provided with five graduations on ite periphery, 
and with « correspondingly fine ratebet wheel on its right- 
hand side. This ratchet wheel is worked by the hooked 

awl, t', which is conmected by the pin, f, to an arm, 7®, 

xed upom the lover, an before described. At cach end 
morement of the red, g', the arm, 7, is moved in ono diree- 
tion or the other, and the hooked pawl, /', at each round of 
operations of machine, moves the wheel, L, ome gradua+ 
tion, indicating tha ono secre load has been weighed. 1 
turning the nut, g, amd thus changing its position on tho red, 

. polst is changed at which the poise, B, stands on the 
th whon its backward tmotion is arrested, and although, 
however, this may be adjusted, the beam, A, will always 
sink when the has been moved outward to the right 
weight it will be observed that the mackine omly registers the 
ameoant of the motion outward to that point lrom the fixed 
point, whother zero or any other point, from which it cam- 
teenced its outward moresoont. Jt will be seen, thereforn, 
that by adjusting the nut, g, in various positions on the rod, 
gi, the point at which the poise is arrested and eommences to 
move outward may be varied within wide limite, By this 
moans tho machine can be adjasted to allow for increased 


weight of platforms or any other cause due to repairs or the 
ike, or “dare can be allowed for by adjasting tho sald nut 
to allew-for the of the heavy wagon o¢ the Like in 
which tho load may ied. 
‘airbanks’ scale is also adapted for the Lge of 
ate poises to balance any mt wel ne the 
weight of a wagon. Thisis dane fy attaching pape ‘hts in 
any ordinary and suitable manner to tho link, N, whieh is 
#, near the outer (or right-hand 


4 to the knife 
of the beam, A. This is, in short, a counterweight, an 
the’ ma- 


it performs all the functions 
chine. Fairbanks allows for it by adding a correspond. 


a for each time tho weighing is 


shop 
Mr. Be 
Lagea 
ted his brother di 
tikeration, 


(Serr. 29, 1871. 


Ondinarily the works of the machine will not be mado nc« 
cessible to the attendamt or workman. The 
superintendent adjusts the scale and locks 
machine, and atthe ond of the day's or at an 

it, be observes and records the amcunt pheoede The 
ing of the casing should be of plate glass or other trans- 
mt material, and adapted to be properly lighted, For 
incility of nesing it will be well to provide a bar of other 
eaitable guide for the eye, not ropresented, which should 
extend across in front of the register wheels and out of eon- 
tact therewith. At the end of a succession of weighings, er 
atany other time when it is nroresary, the caso may be 
opened and all the wheels set back or rather furward to zero 
to commence a new strles of weighing operations. 

Mr, Fairbanks! mechanism e iy aguinst the 
serious derangement which might reealt from an accidental 
ae | on the part of the workmen in turning the crank, 
6, Te will te observed that when a wighing has boon 
effected, and a now bad placed on tho platform, the crank, 
4, is capable of being turned only in ome direction, that re- 

uired to move the poise, B, inward (to the left); this con« 
ition obtains throughout the entire inwand morement of the 
poies, It le never ible to move the podse outward by 
turning the crank, 6, in the opposite diroction until it has 
been mored inward to the full an Le og extent; this results 
im the ratehet, &', which is 


fest. 
by the pin, o'*, lifte the arm, g', an 
e, and thee and not before TAS sheet 
that the crank, b, may be turned in the opposite dircetion. 
Now it may be tarned in the opposite direction, that which 
moves the poise outward, and only in that direetion. After 
the attendast bas commenced to turn it in that direction so 
that tho poise is moving out, the motion of the crank, 4, 
cannot be again re until it bas been moved out to the 
fall extent and the beam, A, has drop } this resulte from 
the action of the pawl, o'', on the rat go, which is firmly 
conmected to the screw, 44. Any attempt to reverse the 
motion of the crank is effvetually arrested by this pawl and 
its conmexions entil the poiso has been moved outward to 
the proper extent, aod the beam, A, hassunk, The sinking 
of the beam, A, liberates the arm, ¢, and consequently the 
ara, @, and the gravity of this arm, ¢*, la wuflicient, as it 
falls into the notea, e*, in the quick wheel, e*, to depress the 
arm, 9”, amd to raise the pawl, 9", oat of contact with the 
ratchot. Theso provisiona are very important in avoiding 
the mischief which might otherwise rewalt from careless, 
fraudulent, or mischiovous irregularity in turning the crank, 4. 











TRovmerta® Rariwave—aAdvices from Adrianople state 
that the railway works are proceeding without Sagging, and 
that « large body of men are on in the construction of 
earthworks between Dedé-Agateh and Phili li, and in 
building the stations and other necessary buildings along the 
line. The inapectora hope to be able to continue the works 
daring the wister, but in this anticipation they are, perbape, 
too sanguine, 








Loxpow a¥p Norrit-Weateke Raiway.—The directors 
ef the Londen and North-Western Railway gare a dinner 
atthe Euston Hotel, an Fridey, to Mr. Tobe Rarnsbottom, 
ehief mechanical engineer of the coanpany, om the cecasion 
of his retirement from the active duties of the odSeial posi- 
tion ha bas occupied in comnexion with this tion 
during the last 20 years, Mr, Moos presided, and among 
thoes who attended to do honour to Mr. Ramsbottom were 
the Duke of Buckingham, Sir Joseph Whitworth, the Lend 
Mayor of Londen, Mr. ©. F. Beyer, of Manchester, &e. 
About forty gentlemen sat down. “After dinner Mr, Moon, 
in —— The health of Mr. Masmsbottem,'’ alleded to 
the jvery nble services that gentlemen had rendered to 
tho Londen and North-Weetera Railway during bis long 
association with the coma pany aul bore teetimesy to the 
large saving effected by him [s the working of the Jocome- 
tive department as well as by the application of his various 
mochauical investions, all tending to improve nnd facilitate 
travelling on railways. As an illustration of the improve- 
ment effected by Mr. Remsbottom, it was stated when that 
gentleman took the control of the company's works at Crowo 
8 pair of engine or carriage wheels actually travelled a dis- 
tance of sere miles from to shop in the process of 
completion, while at the present date, owing to the concen- 
trative ceonomy introduced into the mede of manufacture 
by Mr. Ramsbottom, the same pair of wheels were completed 
within @ apace covered Wy seven yards. Mr, Ramsbottom, 
replying, regretted that the present state of bis health bad 
compel him to retire from a position ke had had the 
honeur to bold for many years. Alluding to his humble 
beginning in the company's service, he soknowledged the 
peoperennve advan wlock had rewarded the appbration 
of Bis abilities to the interests of the company, which ho 
could truthfully sny had with himsclf always been a labour 
of love, Mr. Chance, a director, and chairman of the loco- 
tative committes, eanfirteed all the chairman had ssid on 
the subject of the savings effected by Mr, Ramsbottom, and 
comgratula! i Tectors upos the fact that tho 
Leadon and North-Western Railway were not about to lose 
altogether the benefit of Mr, Rasnsbottom's co-operation. 
That gentleman's groat ability and mechanical genins would 
under arrangement be still at the dieposal of the company 
in any important matier that might be referred to hia con- 

i ion, and the beard of directory bad that day voted a 
ram of money which if waa intended should take the form 
of some permanent acknowlodgment of Mr. Rasasbottom's 
= services. Tho Lord Mayor proposed “Tho health of 

Chairman and Beard of Directors of the Londow and 
Se Apne 
to ft , with w reeoarks i a 
most agreeable evening Verminsted.—Standurd. 


Ocr, 6, 1871.]} 


THE TRIESTE EXHIBITION. 
Taimere, September 29. 

Tue first exhibition of arts and manufactares is 
now opened here, ander the most favourable auspices 
that could be expected from the maiden essay of a 
committees composed of the principal bankers, 
merchants, manufacturers, and tradeamen of the 
city, who all have appeared to labour with a zeal 
sal energy worthy of the undertaking. ‘Taken 
altogether, the result cannot but be gratifying to 
this committee, as it is pleasing and most instructive 
to the people of the towns and country adjacent, 
and though only intended for the display of local 

uetions in all branches of industrial and useful 
arta, including both painting and ‘sculpture, the 
Trieste Exhibition wold. compare favourably in its 
small way with others of larger and more exalted 
pretensions in its power of creating and encouraging 
a desire on the part of its anpporters to extend ita 
usefulneaa and scope by, on futnre occasions, so 
expanding it as to open it for the admission of 
works from foreign countries, and in so doing to 
still further improve the opportunities of each, as 
it is by a comparison of collective skill that im- 
provements are secured and an extension of trade 
and commerce is accelerated. 

It would be impossible to extol too highly the 
naval specimens of ship and boat building, models 
of ancient and modern ships, lighthouse appliancea, 
anchors, chain cables, and other miscellaneous me \- 
dactions of a naval dockyard, which hare n 
pone at the service of the commissioners by the 

iserin Government; they are simply perfect in 
workmanship, containing all the elements of useful- 
ness without ornament. 

The exhibition of metallargical imens is alao 
a speciality of Austria, and at the Trieste Exhibition 
there is an admirable collection, showing materials 
and products, and including a series of samples 
from the different ores and oxides to the finished 
forms of metal; while besides these are specimens 
reo | the great ductibility and strength of 
the iron of Austna. ‘The examples of copper ores 
and working are instructive and worthy of close 
study and examination, aa are also those of tin 
and zinc working: there is besides an extensive 
collection of plambago crucibles for metal smelting 
of great size and apparently of very good work- 
manship. 

The section of agriculture is poor and mei in 
the extreme, and should the next Trieste Exhibition 
be universal, our English manufacturers will, we 
should imagine, find a protttable field in this section 
for examples of their skill, invention, and work- 
manship, more especially of agricultural and road 
engines, and irrigation and pumping machinery, 
The present exhibition containa nothing of the 
latter kind with the exception of a few poor wnodels 
of the local systems of well sinking and raising 
water, 

‘The pottery and pavement manufacture of Trieste 
ja worthy of some attention and improvement. 
The puzalano is a wonderful material for density 
and hardness. It can be caat into any form as walls, 
flooring, columns, cornices, ornaments, trusses, and 
articles of daily use, and can also be turmed to 
account for engine beds, foundations, piers, moles, 
baths, closets, and drain pipes; indeed the variet 
of form which can be given to this material is end- 
less, Of brick and tile machinery there is none in 
the ‘Trieste Exhibition, and here also is another 
opening for the more perfect models of our English 
manufacturera. Telegraphy is ted, al- 
though a collection of telegraphic appliances would 
have been a most valuable exhibit in a country 
where locally and provincially electric communica- 
tion ig esteemed of auch value by the Government 
for public and mereantile “s, 

ere being no open fireplaces in Austria in 
consequence of the comparative absence of conl 
and the use of wood fuel, the huge upright porce- 
lain stores, fed from the outside of the room in 
which they are placed, form a feature in the exhibi- 
tion under notice, Some of these stoves include 
ornamental features and are very handsome, in- 
clining, however, towards the mural Kensal-green 
form; they are, notwithstanding, good and effective, 


causing no dust or ashes ; and are in some respects | 


worthy of imitation in our own country as they can 
be fed with cither wood, coal, or coke. ‘The ex- 
hibition includes but one marble chimney-piece, 
probably placed asa contrast to the more favourable 
Austrian and Italian examples. There are several 
models of Austrian kitchen ranges, which ranges, by 
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the way, are always placed in the middle of the 
room, and are very convenient. 

The imens of timber are fewer and smaller 
than might have been expected from the immense 
timber forests in of the Austrian Govern- 
a, ge dine of — are of the — 
ni ind, an he t and ornamental, are 
fragile, the substantialite of our English work 
being wanting, Soap and candle manufactures are 
a Trivste specinlity, and their producte are exhibited 
in numerous forme, qualities, and prices, but honse- 
hold necessities hardly require a Cupid in wax, or 
the Apollo Belvidere in stearine soap. Carpets in 
Turkish and Continental designs are of the usual 
unalterable form, design, and manufacture, and are 
not good, 

‘There are several systems of bath-rooms and 
closet arrangements exhibited, but much that is 
good of this kind could hardly be expected from 
Italian cities, in which such improvements are so 
desirable, for anything mote exeemble than the 
sanitary arrangements of Italian houses even of 
the best class cannot be imagined. Here again, if 
the many more perfect models of English manufac- 
ture could be introduced, a vast improvement 
would be effected; but vile smella are hardly con- 
sidered an abomination, or dangerous to health in 
this and other neighbouring cities, 

The horologiea! portion of the exhibition is a 
very hes, poker section occupying one end of the 
principal nave of the main building ; the clocks and 
watches are excellent in design and workmanship, 
a tly, while their cheapness is marvellous. 
fo is, of course, the usual exhibition of wonderful 
singing binds and trumpeters of the hour, so much 
admired by the Continental rurals, while some of 
the large standard clocks are works of art in 
cabinetry. 

There are no artillery or gunnery exhibita; there 
not being a carriage or limber or single form of 
shot orehell to beseen. The Austrian Government 
keep these things very closely, and presume that 
they are matters upon which the general population 
need hardly be instructed or know anything about, 
and in this they are perhaps right. The sporting 
guns, and others of offence and defence, are as 
remarkably — aa the Continentals are, as a rule, 
in the art of fe chosse. Saddlery is omitted, the 
Italians not being horsemen ; but harness is perfect 
in many respects and is a cheap production in this 
country, owing to the perfection of hides and the 
mode of tanning, while leather work in every 
form is a principal branch of industry of ita people. 
Sword cutlery and sccoutrements form a small 
section, Photography, millinery, hair - dressing, 
a earda and tickets, and other minor arts 

ave cach their place and are ably represented. 
The picture gallery i well filled with Austrian and 
Italian art in painting and xeulpture ; the emperor 
having kindly Daas at the disposal of the commis- 
sioners many fine pictures from hia own gallery. 

The building is temporary, constructed of wood 
in the form of a cross, well lighted from the upper 
sides; while the different annexes are placed about 
the grounds in convenient position, one containing 
an agricaltural display w! the other is devote: 
to carriages, &e. 

The 
nearly two —s but is now reduced tofiftysoldis 
or vleven pence of English money, The town of 
Trieste expected great results in the way of visitors, 
but has been very much disappointed, na rumoura 
of the antici capacity of rouasholders reached 
the country districts, and they appear to have come 
to a general resolve to disappomt the wolfish ex- 

tations of their Tricstine friends, The hotels 
ave been asking 10 florins a bed=12Sa. 4d. per day, 


Ratewaye at THe Care—aA railway is to be commenced 
in the casters provieer, and the Governor has been aatho- 
tised to inte with the Cape Town and Wellin: Com- 
pany for the purchnee of their line, the termes of 
purchase to be submitted to Parliament in its next seasion. 


Swiss Mecrasicat [xpverey.—Switzerland is about to 
hare a large and well organised lecomotire factory. For 
this purpose, an influential company of Swise bankers has re- 
cently been formed with a capital of 120,00N., at Winterthur; 
a town w 





ty known for its flourishing commerce and in- 
lastry. We understand that the new engine works at 
Winterthur will be laid out for an annual production of 
Sfty keomotives, com: aia s ity the constrection 
of mountain locomotives. e works will be under the 
esperintendence of Mr. Charles Brown, up to the present 
the technical ot Messrs, Sulzer’s of that town; a 
Srin who enjoy inent as very 


r 
a re om the Continent 
wecoessful steam a 9 oma 


mission was nat first an Austrian florin of | dian 
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The Read-maater's Aasistand and Section-master’s Guide; a 
Mannal of Reference for all having to do with the Per- 
maneat Woy American Railroads, aud containing the heat 
reenlls of jence and minute directions for Track Lay- 
ing, Buallasting, and Keeping the Track in Good Repair. 
Abad 1.taM 8 Hustiserox, Railroad Gavette Series. 
Chicago: A. N. Kellogg. 

ALTHOUGH nominally written expressly for the use 
of American railway men, Mr, Huntington's little 
mantal possesses a usefulness which will be appre- 
ciated in many places besides the United States. 
At the present time, when railway construction is 
rapidly progressing in our colonies, and in numerous 
thinly-populated districts where it is necessary to 
resort to systema of construction more or less re- 
sembling thoee largely used in America, the work 
possesses a special valuc, and it deserves to be 
widely known and circulated. Mr. Huntington is 
evidently thoroughly acquainted with the subject 
on which be writes, and he gives the results of 
his experience in clear, straightforward language, 
advancing no doubtful theories, but explaining fully 
and ably the practical points to which it is necessary 
to attend in laying and maintaining permanent 
way, and never hesitating to expose the faults and 
abuses which bat too frequently exist, 

We are sorely tempted to give numerous quota- 
tions from Mr. Huntington's manual ; but we resist 
the temptation, aa, if we once began quoting, it is 
difficult to say where we should end, and we shall 
therefore content ourselves by laying before our 
readers a general synopsis of the coutenta of the 
book. The first chapter, then, deals with track- 
laying, and includes notes on the general practical 
points to be observed, and much useful information 
concerning cross-tice (dyglice, “ sleepers’), laying 
cross-ties on bridges, trestle work, the use of 
*+ehims,” &e. Our author is very vigorous in his 
condemnation of bad work, and he is careful to 
point out the salient features by which bad work ia 
characterised, and to explain how work of good 
quality can be secured, ana II, treats of lay- 
ing the rails, and here we find instructions relating 
to curving ron, laying raila on curves, replacing 
rails, &e,, particular attention being directed to the 
necessity of making due provision for expansion 
and contraction—a much more important matter in 
the United States than here owing to the greater 
Fariation of temperature. Meth of preventing 
nee “creeping trick” are also dealt with 

rieily. 

The next chapter is headed “‘ About Spikes,” 
and, although short as, indeed, are all the chapters 
—it contains a vast number of uscfal hints, Here 
we flod Mr. Huntington again condemning careleas 
work, and pointing out the great waste which eare- 
lessness involves, ‘Che fourth chapter deals with 
cattle guards, culverts, and turn-outs, and isas good 
as the preeeding ones. As a specimen of Mr. 
Huntington's style of treating the aubject, we may 

ield to temptation and quote from this chapter a 

Tew of his —s guard — = BAYS | , 
Tho guard rail, pl | ite ¢ * is juert! 

too short, and the bend al eho etdds per Ahad rm 

guard rails are made of common track rails (hey should be 
of gord lengthy atl the bend muck further from the end 

is |. A short guard rail, with ite ends bent nearly 
at right angles, is an abomination. ... Placing a guard 
rail p nly is o much nicer operation than is generally 
ou tisamuing to me a man, is epikieg « guard 
rail, use his hammer to measure the distance the ls to 
be from the main rail. If be cas drop his hammer in th. 
wise, between the main rail and the . it is sup, to 
be right, mo matter what the size of the hammer... -. To 

_— ® guard rail property it & a good plan to measure 2 in, 

rosn 

place 


da of te oat Sr asuuie isc 
t end ot ¢ at t 7 
and spike the guard rail to Lit roerk, dinase measuring 


point of the frog, amd net from the rail opposite, 
This will answer as a general rule, ey there are some pe- 
euliar eases to which it would not apply o> well, 

Chapter V. treats of ballasting, and Mr, Hunt- 
ington s remarks on thia subject, and inlly his 
instructions for raising the track, tamping, dreas- 
ing off, &e,, will bo useful in English as well as 
American practice. Mr. Iluntington ia a finn 
advocate for good ballasting, and if all American 
engineers viewed the matter in the same light it 
would be to the advantage of the proprietors of 
the ronda and of those who travel over them. 
Next we have four excellent chapters treating of 
general repairs of line, drawing spikea, ‘* shim- 
ming"—or packing rails with wood * shims” inter- 

* In the United States the term “frog” is applied to 
cross ge 
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posed between them aud the aleepers—a practico 
much resorted to in winter when the sleepera can- 
not be tamped on necount of the pie pr 
switches, &c., renewhig sleepers and rails, and other 
aimilar matters, all af which are dealt with in a 
thoroughly practical way, Chapter X. treata of 
mmow and ter, and includes some — remarks 
concerning the manner in which locomotive euper- 
intendents neglect the improvement of anow 
plougha; Chapter XL. is headed “A word to 
superintendenta and road-masters,” and contains 
some eenaible advice concerning personal duties ; 
Chapter XIL trenta of “fire and water aa 
enemies,” anc contains also hints about preserving 
fences; whilo Chapter XITL and Isat deala with 
railway accidente, and containg a straightforward 
and just denunciation of false econcany iu railway 
construction, Such, then, are the contenta of Mr 
Huntington's litte manual— little” as far as lineal 
dimensions go, but great in ite capacity for convey- 
ing useful practical information. ‘The book is a 
thoronghty good one, and we trust that it may have a 
large cxcuistion amongst the class for whom it has 
been written, 


ight Science for Ae Bokj tg Sovees A Fomitiar 

on Hetentifle jects, me ret EMT, AC 

7 tcmagp A. Procrea, B.A. Camb, FAAS. er ded 

“The Sus," “Other Worlds than Ours,” * Sature,” 
$0, Leadon; Longmans, Groom, and Co. 
Tie art of writing familiar essays which, while 
froe from abstruse technicalities, sball yet convey 
really sound and accurate information on scientific 
subjects, la one possessed by bat few, Mr, Procter, 
however, is one of those few, and his writings poa- 
seas @ proportional valac, Dozens of biwks are 
published profeeaing to treat of one or the other 
departinent of science from a popular point of view ; 
butit is rarely thas such works convey information 
of real value, for the reason that they are but too 
frequently written by mere amatterers in ecience 
whe have no really sonnd information to convey, 
To auch booka, the collection of essays before ns 
forms a most pleasing contrast. Mr, Procter has a 
most graphic pen, and his descriptions of the great 
phenomena of nature are admirable examples of 
‘word painting ;" hut however brilliant the colour- 
ing may be the treth of outline ia never neglected, 
‘our author being evidently far too faithful a lover 
of scientific accuracy to eacrifice it for the snke of 
gaining an offeet, 

The essays under notice—which we may remark 
have been selected from articles contributed by Mr. 
Procter to the Dwyily News, the Cornilt Magazine, 
St, Pewls, &e,—relate to a wide range of aubjects, 
The phenomena of the anrora borealis, terrestial 
insgoetian, the transitof Venus in 1574, recent solar 
reavarches, the great problemsof physical geography, 
earthquakes apd voleapic eruptions, deep sea 
dredging, the Oxford and Cambridge rowing atyles, 
the philasophy of betting, and many other matters 
which we cannot enamerate here, are all dealt with 
ina manner which affords ample evidence of the 
knowledge aud careful reaearch which the author 
brings to bear upon his task, aud of his powera as 
awriter. “ Light Science for Leisure Moura” is 








not a book which we need review in detail, but it is( 


one which we can most heartily recommend, It is 
the work of an earnest thinker, and thinkers who 
read it will be delighted with the broad views which 
the author explains so clearly and supports so ably ; 
while readers of a more soperialal claus will he 
equally pleased with the descriptions which Mr. 
Procter presents to them of ovr grand natural ple- 
nowena and with his graphic accounts of the Inbours 
of his fellow-workera in the fielda of scivnee, 


MECHANICAL REFINEMENTS,—No. X. 
To Tre Eprror or Excinsenms. 

Stn,—By seratinising inventors and inventions as 
we would painters and paintings, it would be com. 
paratively easy to divide them into classes or 
wchoola, and determine by a slight analysis to which 
class an inventor belonged. An examination of a 
few of any inventor's contrivances will usually 
indicate the natural bent of his genius, and not only 
that, bat one familiar with another's works may 
recognise the mnater spirit from some charscteristin 
combination in the mechanical elements aside from 
the design or any previows knowledge. 

Without any attempt at complete classification, 
among others will be found that kind of invention 
where new means are employed to accomplish new 
purposes; new ways and new tools substituted for 
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old toole and handwork ; «kind of invention where 
the inventor inatend of inventing means to surmount 
an obstacle starts further back in the process and 
takea a channel in which the obstacle dora not 
occur, that kind of invention where one piece or 
motion takes the place of two or many, and another 
elass in which the word substitation acema more 
appropriate, wherein the work achemed for one pur- 
pode ld applied to an entirely different one and often 
times with more sicovesful results, 

While this introduction, which has beon ealled 
out by the many inventions brought te my notios, 
is somewhat foreign to the subject, a atudy of it may 
net be entirely uninteresting and not altogether 
nsecloss, for in cases of interferenco and deciding 
which of two ia the true inventor, and which the 
importer, no human testimony is as good nx a com- 
parison of their uncontested works, An inventor 
who simply substitutes the scheme of another to 
Anew yrureee can hardly claim comparative credit 
with an inventor of the firet clase: there is eome 
ment, however, in knowing what nse to make of a 
good thing. In the invention shown in Figs 22 


and 23, that class of inventors will find a littl: new 
thing subject to varied application. 





The joint shown by the illustration is aa designed 
and patented for attaching the connecting rod to 
the knife or cutter bar of a harvesting machine, and 
is, as will be seen, a conleal pin working in a 
couieal seat kept in plnce by a slight coil spring 
which not only retaina the cone in place, takes up 
and prevents lows motion, but what is also of eqnal 
importanee dova not tighten up the jolnta too tlrht. 
There is scarcely anything in the management of 
machinery more difficult. than to keep the joints of 
reciprocating mecvhanisan free from notes, awd yet 
not ao tight as to beat, A judicious application of 
this device with a proper adjustment of spring reln- 
tive to the taper of the cone (aad @ taper of one in 
four or five will be foand about right) will not only 
overcome the difficulty, but in midition, no amount 
of wear ia the joint can change the length of the 
conte Xion, 

It in perhaps presumptuous to assume any such 
thing sa an improvement in the universally ued 
ant uviversally iiked differential pulley blocks, but 
these who have used them for several yeara could 
not have failed to notice two features, which, if 
posable, wonld be desirable to have different, liy 
constant wee the wearing of the chain and the 
wearing of the aheavea changes their relative 
pitches, se that after awhile the chnin rides the 
teeth, This at firet takes place only occasionally, 
then more frequent, making it a bother fest, then a 
nuiaanet, and, finally, rubbish, ‘This defect might 
he partially obviated by the mannfacturer furnish- 
ing abeaves of alightly Increased diameter, making 
them good for some years more, Another defect, 
and one that shows itself at first and increases as 


they grow old, is when using them in confined! 


placea, or for drawing weights aleng the ground 
the trouble of keeping the slack chain eo that it will 
cuter op the sheave properly, ‘This often requires 
the aervices of au extra hand, and is entirely obviated 
by the device shown in Figs, 24 and 25, The two 
alock chninw ing through loops in the pendulum 
arins are guided directon to the sheaves, Each arm 
hag a sort of a rock ehaft cast with it, which, passing 
through two ears cawt on the main yoke, prevents 
the arm from getting out of line sideways co eb 
leaves it free to ture, so the chain may be worked at 
any angle from vertical to horizontal. ‘Ibis is in one 


into shape under the drop 
i} 
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kenge, an improvement in the wrong direction, that 
ik, there are three pieees in the place of one, but 
it is something that should be done, and this does 
it effectually. Whoever ean invent or design a 








yoke requiring but one plece that will accomplish 
the same result as the three, will de nine tines 
better, 





rics 


A few of the many manufacturers of mowing 
and reaping machines have discovered the [net that 
the succees of their businces dependa as much on 
the excellence of the workmanabip bestowed as on 
the peculiar plan of their machine, and fewer still 
that the cutting paratas is the most vital part of 
all. Isis bot within the last three or four yeara 
aml now but with a few firms that any apecial paing 
are taken with the fingers or guards paw fe cutting 
edges over which the knife works, Dy forging the 
guarda of solid etecl or of iron to be subsequently 
ease hardened and sawing the alot out of the aclid a 
| degree of execllence is renched approaching perfec. 
‘tion, The process of forging at first adopted waa 
| to cut blanks from plain bars of metal drawn down 
heath end under the hammer or rolls, and ewagedl 
pres, Que form of such 
' guard ia shownat A and Dy Fig, 26. There has been 

recently successfully introduced a new method of 
\forming the blanks, which consiata in baving the 
metal rolled in bars of the form shown in section 
at C, which being cat a8 at D and FE form banks 
without waste and realy for the Gnishing dics with- 
out forging. 











sermon? 


By this proeess, ond the giant forging press, 
Hlustrated in No. VIL. of this series of conumunica- 
tiona, guards are forged at one heat with an excel. 
lence depending simply on the excellonee of the dina. 
‘This kind of a diort cut for shaping or forging metala 
may be applied to various otker purposes, that, for 


instance, of pointing harrow teeth or tines, If the 
square bara of iron or steel, from which they ure 
usually made, be cut dingonally as shown in Fig. 27, 
which may be done by cutting proper grooves in the 
blades of any ordinary shearing machine, and bent as 
shown in Fig. 28, two or three blowa af the awaging 
dies will make a complete finished job, In this there 
are two points gainel, very litthe abou is required 
| to do the work, and that wholly of an nuekilled kind, 
Iam, yours truly, 
As Exoursu ExGrtexk ts AMmnica, 


Tos Maren Ststem.—The dowble hogio far cylinder 
engine “{'Arenir,” designed by Mesera. Meyer, and built by 
the company of Vives-Lille, in France, has just been tried 
in Switeerland between Neufchatel and Lackaurdefimds in 
the Tara mountains. The engine took with ease a train of 
fourteen wagons, wrighing UN) tons grow, wp the gradients of 
‘7 per mille, or Lin d7. i, appears by an alvertisement im 
the Monitesr oes Tntiréts Matériefe t 
now offered for sule. 


t this eae engine = 
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DANKS'S SQUEEZER FOR PUDDLED BALLS. 
(For Description, see Page 220.) 
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NOTES FROM PARIS, 
Pan, Oct. 2, 1871. 


Feexcs Exorse Dervens axt Froemes, 

Woner the strrggle between labour anit capital ie 
actively continged ia England, is Germany, and in Bel- 
giwnt, it appears for the moment to be forgotten in France, 
In the midst, however, of the general quictude, tie 
natural resulis of the reorgauiestion of work, there is 
apparent a cortaim agitation amoayst railway engine drivers 
andl tleemen. 

In Novemter, 1870, during the siege of Parla, rhe 
engine drivers of the various railways who were coniined 
within the city wero ocenpied in drawing up a general pati. 
tion to the Minister of Public Works, with the object of 
obtaining ceriain amelierations in their poultion, They 
decided te expose their grierances to the presidents of the 
different railway companies lefore applying co the Ministee, 
Brat towards the end of April an engineer, who possessed 
the petition, which had been prepared by the scciety, was 
denounced by the police of Nevers as inepliented in the in- 
surrectha. When be wae arrested he wae found to have 
the papers relating to the alleged grievances, After a 
jaidicial examination, the Minister of Peblic Works con- 
sidered it hia duty to draw the attention of the vurious rail- 
way companies to the fact that there existed a non- 
uathorived society peejudteial toe thelr Interests 

‘The directors had recoarse to some repressive measures 
to check this movement, But these measures, us they ore 
grocery adopted in similar cases, dit not prevent the 
drivers frem organising tha manifestation of their 
grievances, And towlay they have formed a society which 
includes nearly G00 members; the Miowter of Public 
Works tas received their petition. They have also ad- 
dressed Uhemeelves to the Nathenal Assembly and to the 
Minister of the Interior, 

The drivers 2nd fieemen coeaplalm especially that too 
Prolonged bears are demanded of them, and they wish that 
they should reenive extra pay for every hour's work after « 
day ot 10 bours; that continuows work sheoald never ex. 
ceed 14 bots, exeept under the pressure of herensites that 
three days’ absence each mouth should be acrorded to 
them: Uhet the rates of wages should te regulated accord- 
jog to a Gxed tariff for the drivers ae well as for the tire- 
men; thet the latter alone shuld Inn after a &t examina- 
tion, mhmitted as drivers, aod that the employment of 
inex: erienemd helpers should la abandoned, Th» petition 
tapeclaity relera to the incrense of wages, anil the peati- 
tiowers wieh to sre established the following: tariff 1 

i clase drivers S000 franes per ances 
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Actually the salaries are cocniderably bower than those 
figures, bet premianss are added dependent opon the rates 
of fuel and oil con-mmed per mile aeoording to the economy 
effected, The peiition is silent upon the immestion of these 
premiums, which often raises the wages of the neoet 
laborious amd expert men above Ue prices just quoted. 
Finally, the last request touches wpon the loprovernent of 
the coclition of retirement, 

le ix wery certain that the drivers and fremeu form a 
class of worknten very woeths of the groste-tinterest. The 
lives of siltions of passengers are in thelr hands: their tasks 
are Labor reqiicing continugus came, and wot exennpit 
from danger; they are subject to all the variations of 
weriher, and sometimes contract from prolonged service 
maludics peculiar to thelr calling. Kut especially (heir work 
demands aivaneed intelligence, constant sobriety, eonlwess, 
and preseace of ralud. 

The iriver is geeerally intrasted with a portlon of the 
work of maintaining aed rpairiug bis engine; he must, 
therefore, be a mechanic, and it is from the moat iutelligrot 
fitters chat this brane of the raileay service is recruited. 
In addition, a Jorometive i¢ me machine costly Su the frat 
place, and axpesaive to malntain, Each emging then 
shoald bave a driver repotnibic for it to puch a degree, that 
his interests should be boumd tip in those ef his engine, and 
to obtain from each machine the greatest possible amount 
of daty, it is necessary te obtala from the ment masiduces, 
careful, oud regular work. 

Por our own part wo should be disposed to approve of 
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only just that they should be carefally considered. It is 
only fair that the demands of the drivers should be 
examined into in a eplelt of equity axed conciliation. The 
class is excellent ia general, and lis members declare tint 
they do not whe to resort to a strike; they expose their 
grievances with moderation. We may mtd that they 
repuntiate entirely all coonesion with tha men of diserder 
who upheld the Communes, All things ceosidered, it a 
maiter for regret that certain companies have seven fit to 
resort to extreme mesures upon the organisers of this 
roovement, 








Bata? Waco, 

The Society of Exconragement has just given ke appro- 
bation to a kind of ballast wages, subtniteed for exasnloa- 
tien hy M, Maygera, mechanical engineer in Paris, Bal- 
last is generally curried in epoil wagons, ‘The workmen 
who load them at the péta go with the baliast train te en- 
load them at the depis, then they remount tho traia te 
return to the pat, te repeat the same operations, 

ln these rouneuvres there is a waete of time ie the pong 
to and fre of the workmen ia the wagons. ‘These men wre 
obliged te atteni the trains, and frou this srytem, becile 
the delay, arise seanetines ancients eoore of less inportant. 

M. Muygens has in his modification two chjects in view, 
security and eceaamy, He divides inte twe parte the Moor 
af (ha wagen, cack part being hinged to the frame by a 
loegitudinal axis, in a plane « Little gearer the middle of 
the wagon than te the odge, im euch @ way thet the balf 
fect is able te (ip aroun! the axia, The vertical and 
Lateral sides are attached te hinges at the upper part, and 
by hevks te the lower part. in such a way that when the 
porta of the wagon am thrown oat of gear the ballest 
sides from the ioclinet plenes of the two half platforma, 
and spreads on each side of the rulla, without, however, 
covering them. Railway companies do net, ae a tale, ap- 
prove of more varietles thao possible in thele relling stock ; 
they wish that ballast wagons shoul] serve for bracsportingg 
rrila, sleepers, bricks, awd other materials; they would, 
however, flnd a great advantaym in the employment of the 
Muyyens ayetem, which considerably reduces the cost of 
bund labear. The tnventor claims that one mas i¢ able to 
discharge is five minutes 1.) wagons, which now require 45 
workmen, apd a time of 21) neinuses, 











Perasixe Timers were Dywasere. 

Laat weir at the commencement of the war a tremendous 
sterm intlicted serious Gamage in the great forest of Haye 
(Meurthe-Movelle}) ‘The ground being weak, aed the wind 
exerting a great force aguisat the tops of the trees, a large 
namer wern thrown dewn, Recently the Stata has taken 
steps to ell thee: fallen treee by public suctiun. The 
stumps were token off with the saw, and the tranks wore 
cleaved andl raised. The beech-reots having become very 
hart by a tong exposure to the ale, tley eowlil met be 
cheaply removed, sid there remained on the ground a very 
Lares eteeteng of tieaber, 

Aw engineer thonght ef applying the method that had 
been followed with esccma ja similar coos fo Germany ; 
recourse was therefore had to dynamite. In each reot, and 
following the pxin eof tha tree, a bole was drilled with aa 
anger from Bin. to léin, deep, amd Zin, in diameter, A 
dynamite cartrider, ef aboat b0 geamures, provided with a 
fulminating cap, and a length of ordinary mine fuse, ws 
plaoal at the bettona ef the hole, When the charge was 
tamped the explosion was made, which divided the rent 
inte quarters, aftur which it waq esey to reduce it by urdi- 
nary (cana inte convenient sizes, hy aldef this arrange- 
mont cach woodesan wae ably to bretk up 24 cubic yards a 
day with an expense of about & frames for dynamite, faaple- 
ments, nod hand Inker, In thia manner profitable results 
were obtained from thaber which would otherwise have 
beer abandoned. 
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FOREIGN AND COLONIAL NOTES. 

Rellizg Stock in Betpiow— It is computed that there are 
now orlers in coum of exetution in Ielgian mechanical 
establishments for 4700 trurks amd vane, Contracts for Lgl 
whilitiowal tracks for the Belgian State liers bare just bees 
let ; the rate for the coal trucks ranged from Ya to Dells, 
pet truck. Contracts for 24 locomotives for the Belgian 
State lines have also been lect. 


The Kistue Bridge. —The bridge over the Kistna, naw the 


these demands of the drivers having reference to thet only kewak in railway enoumunication betweea Dombay and 


deratiot aed requirvisents of theie work, too towoh is | Moira, hes been making guod progress, 


It is wuder the 


ofteo demanded from them, and it must oot be forgotten | sole charge of Mr. Lindsley, whe bas hind much expetienee in 
Gast the wenrity of Jife atl property i placed etuler the | eeecting iron Redes for that Gren’ Indien Peoinwule atheny 


resposibility of employés too often taxed beyorl en- 
Haran, 

Bot it must be recollected that oven by reason of the 
duties of Cheir posts, the drivers and firemen are euitably 
paid, im an especially equitable manner, nee beside a 
fixed salary according te class, they receive premiums pro- 
pertioned to the salary, and to the qtiantity and quality of 
work performed. As feel ie very dear in France, a great 
relative linpertacce has been giten to the premivins for 
ecooncmy im coal. A very complete system exists for ave. 
rately aseertalning the mileage aod comsmmptkn of cach 
engine, = thet the premiums are awarded with perfect 
accuracy, 

We do not think, then, It woeld de well to inereaee Ue 
wages at a xed rate, ancl we consider that the just adil 
liberal system of premiums sbould rest usdistarbed. As to 
the various other clauses which the petition comtalnx, it is 


Company. The laod piers em the Donbay aide are being 
ee on and arranguments ore telng monde for the sive 

ed piers being laid is ne soon as the inl of the river will 
adout of it, thet i by about December, The piers are 
termed of the great inoa eploders ect side by side; ther are 
7 fin diameter and are bolted to the solid granite reek holow 
and Giled with comercte. 


Arpeutine Telegraplg.-—A line of telegraph uniting 
Burnos Ayres with Valparaiso, by way of the Andes, is ox 
pected te be opened for business thisaatumn. Five busdred 
iniles kad bern completed in Aaguat, the total kngth being 
12> oniles, 


The Nisre’s State Bailwag.— this line, which will effect 
= junction with the (ireat Iedian Peninsula eyetem, ie 


jetated te be net making much progress Mast of dhe em- 


bankmente and enttings have been executed up to Tandoor 
oa distance of 40 miles, bat the works have been stopped 
from some couse, which is Bot stated, 





(tower with dwelling-house maiubined, 


A New Pier at New Fork.—The eoestruction of a new 
pier at the battery, New York, is beieg pushed forward 
rapidly. ‘Already 1.000 square yards of wud are shown, by 
® recent peport, to bave been taken rons the bed of the river, 
while at the same date MUM) equate yards of stone had bos 
dumped and levelled in ite place. 


Americas Patente.—In an application recently fled, Mr. 
David Fynem elaime! the combination in a machino for 
making epikes of three independent machines, via, a rolling 
mill, o furnace, and & spike machine, The praoery ex- 
aminer, refasing the ‘ease, brid that there could be no 

ateatable combination of machiace ot connected by operat- 
ing macchasism. The case wan carried, om appeal by Mr. 
Eynon's attorney, to the Comunlealoner of Patents, who has 
decided that there may be a patentable combination of inde- 
pendeet uchines if cach contributes emetsing towards the 
pewbuction of a new, better, or more moonomical result. The 
Uountnisssonet alee held that tha deetrine that all the parts 
of a valid combluation must necessarily be connected by 
nperating mechanism, amd that the prodect soust be frane- 
Cerred from ene device to another in the mmbioalion by 
awkenatic process, is Hingis aed pornicinus. 


Conntion Teélearaphy—The Montreal Telegraph Cam- 
any has ovenpleted @ line to Bayéeld, in the county of 
durce, cit Brecelicld and Verus, Oiflees hare been opened 
at all ¢hese points, Another office bas also been opened at 
Ewtes, is the eounty of Gnford, Ustaro, 


Austrition Sterm Nevigatice Cowpeuy.—This compeny 
has declared a dividend at the rate of per cent, per annum, 
This dividend wns chtsined after writing olf 10,008. fur do- 
precsation af peogurty. 


Comodian Lighthonses.—A lighthouse has been erected by 
the Geretatnent of Cangila on the northwest point af Cape 
Chuite in the Galt of St. Lawrence, A white flash Leht is 
shown, with an interval of 20 seconds between cack Gash. It 
is clerated 110 fi, above high water, and can be seen in cloar 
weather atest 14 miles, Tho lighthousn ia « low square 
sinted white, and 
standing at am elevation of 37 it. from tase to vane, The 
Waminating apparatss ia catoptric, there ving six powerful 
lamps anit reflectors plsomd on a revolving treme, A light- 
kxuee haa also bewn atected by the Canadian Lrovertiment in 
Cape Magdalen im the Gulf of St, Lawrence. A revolving 
rod and white light is exhibited, showing red nnd white every 
four minutes, there being on interral of (wo minetes between 
eweh flash. Tho light is clovated 147 fi above high water, 
asl can be sean in clear weather, the red light 15 suiles and 
the white light 20 miles, The tower is an hexagonal wooden 
building panted white, and it ie St, high from base to vane, 
The iluminazing apparatus iy catopiric, there being four 
powerful lungs and retlectora, The light was exhibited for 
the dest time August 21, 


Another Australian Steams Line —Messrs Pright Drothers 
and Co., hare mime ies of establishing n regular line of mail 
and passenger steamers betworn Victorin amd (reat Britain, 
wid the Copa. Mr. C. Bright and Captain Grey havo had 
an interriew with the chief secretary upon the wabjoct, and 
have laid certain propositions before him which the Vietorian 
Government kas promised to consider at the carlicst possible 
opportunity, 











Puifere of a Pontoos Rridge—A pontoon bridge Intely 
constracted at Multea, broke away,” Augost I. Several 
natives who wero creasing at the time and others who hel 
breve placed apon the bridge to wateh ite struggles against 
a furious current were carried away op the mennway portions 
of the work. [t is stated, however, (hat mo lives were lost, 


Coxadian Pacific Railway.—The surreye of thie great 
line aro rupddiy alwaneing and su@€cient information wall 
very. shortly be ia pomscesion of the Canadian Government to 
enable it to enter into negotiations with intending contractors. 
Foe the greater part of the distance the rottte is known to 
traverse a region peculiarly adapter to railway construction, 
A brosd expanse of level pruire will oompensate for core 
arduous work between Moctrwa!l and Feet Gurry, and bo. 
tween the eastern slope of the rocky mountains and the 
Pacific const, 

Twrpecds Fonts,—Tt is annownoel that three torpedo boata 
for eonveylag torpedors Ca a6 enemy's ship are eow building 
at Dantre forthe use of the feet of the German empire. 
The boate are ¢0 ft, long, 7%. wide, and im the shape of a 
fish : They are propelled by attass, petroleam being the feel 
Mews. 


Tha Anetealien Ov&iand Telegroph——No timo has bers 


» lost by the South Australian Gorermment in the equipment 


of an expeditacn to gomplete the Northern territory rectinos 
of the greet Australian overland Leegraph. Teo vessels 
and ne steamer Greeo were chartered fer Dort Darwin, end 
two sailing ships fer the leper river, the chject being to 

mvey stock and stores for carrying on the fica Mr, KC. 
atterson has the geaeral gharge of the rapedi¢ion, Mr. W. 
Rult Iving bie seemed in command. y took with ¢hecs 
upwondsod 10 men, end hive all the ncovssary mane and 
applinices for prosecuting the umdertaking with the wtmost 
rugaur, 


















Firosilian Telegraphy. des Bright, Mr, C. BR 
Webb, Mr. 0. B, shunes, conceasionnizces for the construction 
of a line of telegraph along the Elrazilian eoest, have camo 
a cleisy against the Brazilian Govermment for an alleged 
infringement of their rights throagh a comession to Mesers, 
Tanens for o telegraph euble from Rio de Jancirv to Berm 
Apres. 





The Feat River Rridge—Tive caisson for the abuiment of 
the Mest diver Uridge cn the New Yerk side was recently 
towed ix flea! position. The caseom is oblong in shape, 
being T2tt. long and 102% wile, The main portion is 
15 tt, deep, and the fangs of woilgee 15 ft. making the entine 
dapth 23,1, The planks ar screwed together with huge 
wreaght-nreon Bolts and the exovices aro earvfully eaulked 
with oxkam and piteb, s¢ as to be completely water-tight. 










Ocr. 6, 1871.] 


ENGINEERING, 








ON THE APPLICATION OF WATER PRES. 
SURE TO MACHINERY AND PLANT, 
To rux Evita or Exorsnansso. 


Krn,—It bas often oceurred do me that a large Sold, 
erobrast the above class of work, lying between that 
exrupled by the hydraulie machinery of Sir Williem Arm- 
etrong, ond an infinite number of eenaller but ingenious tools 
brought eat by others, lo yet open for cultivation and im. 
provement. The well-known Armatrong inveuticns are more 
copecially adapted to the requirements af evil engineering. 
where greatly diferent smounts of power are required, anil 
the (acvlity of applying the eame ot given paints over large 
arons, is cowntial, yet, When we look round our large ehip. 
building aud engisevring establishments of the preeent dey, 
we Enil that they also are measured as to their area by acne, 
anil the distances cwer which the power given out by the oa- 
gine bas to be tranemitted, can be messured in asimalar ratio. 
Buch being the case, the trunsiniaien of power by ahofling 
became both eunbroas 2nd expensive, and thie can cely be 
partially remedied by having the engine power divided, asd | 
placed nt different points, invelving greatly invreased ex- 














wnditare of capital, extra lnbeur, fuel, room, stores, asd | 
P i 
insuTance, 


The waate of power, the lossed steam, by radiation, and lorses 





by friction, in a large ebiptnilding and enginseeing eataldich- 
toent {aed thoy are cow, where posible, always coeabirod } 
tery great, and not enxditable to our engiz nd machine 
wekers. Jt woall Le en interesting rece ton to ome 
deavour to arrive at the useful elfvets abteined frm the on 
giees and boilers in each ensea. Apart drow this lot oe Jock 
at the chie! cise of machinery wed in the eonstructhen of 
chips, girders, and bealera, aay, for example, those used for 
punrling aud shearing. Observe the multiplication of parts 
an getting up the power, he Ines fron the triction of all the 
ehatta, collars, an: 
steam by the donkey engine, if one is utteched to che oe 
chine, or the wear aad teu of a belt tuneimg comstant! 
whether work is being done by the machina ce not, All thot 
fs really required in such machines is a comparatively smal) 
vertion) motion; yet to obtain this we are compelled to hare 
a great length of horimetal shafting, to transmit fram this 
agein br a helt, which agnin drives seternl sumiler shatts 
with gearing exgeded to the dust aed weather; then we 
have eviber & cau oF an seceutric to get the motion, aod that 
as invariokle one, of which more anon; and, finally, out of 
this mountain in Inbour comes forth verily but @ anal 
imoure, when, a6 ie often the eaag, all we require doa, is the 
shearing of pumching of am iron plate of ovdioaty size. 

New, these may ecom emall matters for tuprwl, tiewed 
eoumercially at the present time, when trade as unusually 
brisk, prices good, sod the detoamd grenter than the ew aly, 
rendeting competition tn ehoapening pre jon lesa kore. 
Hut this state of Uhings from aad caperionce, we know can. 
hed last, and those whe have the beat aud mxet econseicn] 
plant will be the beat able to bear the reduction of prices 
which ie sere te Collow, 

ft is useloss, howerer, telling a patient of bis ailments if 
you bare not a remedy to propose, and the remety to the 
state of matiers slightly touched upom above ie indicated by 
the title nf this Irtter. Fir any class of machinery r- 
quiring power asd a reeipreatiag motion only, there is mo | 
moore citeet means of obtaining those than hy the wee of 
hydraulic pressure, It hes the Icast friction, it involros the 
stuallest enmber of working parts, is easily applied where | 
wanted witha rlng—hence ite cantenemee—one of ite 
chief merita, while owing to ite want of olasticity and other 

opettios, water can be taken at # distant geant fire the 
iret motion or engine with comparatively alight Ines of tiew- 
fal effcet. 

It is anfo, the pressure at which we en work is proctically | 
only Jirited by the mechanien! difficuiics ariving frou the 
smallness of the working parts thee required, which renders, 
the very high pressure unedvisable. Lower is oniy oe | 





















sueted when work is to be done, for by means of the sevunsu | macufactury fur railway wagons of Heiflert, at Bockenbeiaa, | ing the anivereal brotherhood of genias, offers 


Load Es 


slidea1 the extravagant cossuraption of 


of a theorist, but an the reamlt of practienl expericnos and 
aladly, ond with the hope that it may be productive of scana 
practiea! applicatiog of the writer's hess om 2 0 ponles, 

There are many other viows of the subject, tha detail 
part is of the groatest importance to insure a succesful 
reoult, and theee may form the subject of a future letter, 

Yours obelieatly, 
Ratra Hane Trappers, 
20, Roker-terrnee, near Sunderland, 
September 21, 1871. 


A PROFESSIONAL VISION! 
To tHe Enitom or Kxotxexnixa, 

Sta—Many betters have recently appeared in the news- 
Papers respecting the notwesity and practicability of « tunnel 
onder the Chasnel, to coanect Ragland with Pranes, az like 
the proposals for a railway between England and India, no 
soon? a one echetne advanced, than many othem: are abown 
by r pertisons to bo hetter and mere practiosl, May I 
be allowed the use of your columns to enable ane te ester 
the lists nmomg these entleusinstic projectors? It dove not 














| signify who Gret originated the proposal of n tanne) between 


Dover and Calaig or between Lhengemess and Cape Grisnnz, 
Sut [am ect tow bold ie betiewing the propossle 1 an going 
to put ferwant are origioal. It has cceurred to me there are 
other and more preolical works, which might be undertaken 
with honour ts thas country, and if proved by execution to be 
eoocessful would sawn heal io the osnesion between France 
giand being completed. I propme a tunel should 
be constructed coanecting the maim lend with the Isle of 
Wight, that the material taken out should be used for foem- 
ing a grand hartwur of eeluge at the month of the South- 
a We 












hows, 

“yh not-stertieg from it, a ship eanal froes 
odon. The freiities for making this emal 
ot vety wall keowy, but living in Haupehire and from 
© protmelenal cirgtimetanerd, apd bing convemant with 
cowotry thrmagh wheeh the canal would pass, | can etate 
@ith confiderte such dif culties as might occur woald prove 
paltry by the side of thoes eneountered in the formation of the 
Sue Comal; in fact, nearly one-half the work is done in the 
shape af the Tiuingatoke and Andeter Unnale, which might 
be tiled when found mlvisulle A tuagnalicnnt eyaten of 
decks could be forzoed an the south side of the Thames, ooe- 
suliaics: with all the railways in the kingdom. Looking 
bh the enormnus relief each a ayetean wold be to the Kast of 
London, without interfering with the eselasivenses of the 
Weet Fed co the Noeth side of the river, and looking at tho 
benefit it would be te all ehipe and stesinems baring ta go 
through the Streitee? Dover, E believe the capital might be 
obtaloed ant profitably used for the purpose. Lf the tunnel 
to coumect the mainkend with the sie of Wight was mare, 
ited espenenes gained, thea a tannel aight be formed from 
SH. Catherine's Point at thy back of the island to the main- 
land of Fracee, near Cherbourg, the material on tho Buglish 
side being unl for an enormous breakwater eockming Vent: 
wor Hay. But may I ask whether, before such work ix 
vuiertaken, there is not a more uaturah Siamese coginetin 
link which should be constructed to conmect England aid 
Iscland ? Therw ie cvrtainiy just now @ much stronger 
reason to connect England and Ereland than England aud 
Frenee. A ¢annel to connect the chiffs north of Arklow with 
the scothweet gart af Carnarten, would be a work to 
undertake worthy of the British Emypiew; but yotr readers 
may cay I am ouly dreaming, Our fathers dad mot get eo 
far advanced as dreaming of the Sues Canal, the Mont Cents 
Tunnel, the world-encingling telegraph ; ia it too much, then, 
to think what we are dreaming of ove children may sew com. 
pleted, and for us to ask aller the ¢aperience of this gemem~ 
hon, ehat will their children eco ? 

Your obedient Servant, 
Landon, October 2, 1871, Hanpy Wetrs, 
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Rateway Waocox Bulorme ts Guamany,—Tho lerge 


fo ghee propose ia cantexion with thas: 
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AMERICAN PATENT LEGISLATION, 

Tarn following is an extract from the sddress delivered, at 
& qearterly mecting of Loadon Patent BGolirters, on the 
deh inet, by George Haseltine, M.A., LLB., the chairman : 

© American egulatien ou patents for inventiona is based. 
em the first arthele of the Constitution. The eighth section 
declares that Congresa shall have power to promote the pro- 
fret of ecience and the useful arta by securing authors and 
ateoters the exolusive right to thelr respective writings and 
discovering, 

“ The Colonial and State authorities had exercised to a 
limited extent the prerogative of awarding inventors excla- 
site privil but the Confedoration which prearded the 
Nations! Union was not empowered to grant prodaction to 
the produgtions of inventive or literary geuiun The Coo- 
stitution has not peohibited the Statre granting patents, 
but it was the evidest Lotention of ite frazmers to comtine thia 
clare of legislation to Congresean tutention respected by 
local leyelators wha bere enacted no gevera! patent Laws, 
ant inventors have ben so well contert with the liberat 
character aud efficient administration of the national eystom, 
that they hare rarely sought other protection oF additional 
rewards, The Ingislatare of the Empire State in 1794 passed 

| ® specia? Act, granting Robert KH. Livingston the exelusiro 
right of constructing and mavigating every epevies of boats, 
a by the fares of fire or stemin, within ite jurisdiction, 
ue the term of twenty years, provided be should, before the 
expiration of teelre months, construct a boat of 20 tons 
capacity, with a eeu apeed ypon the Modeon river of 4 miles 
an hour, The pateetor forfeited the grant, which wae re- 
vowed to him ard his assoriate Robert Paltow in Dai, aed 
(again fite years later for terms of twenty years. This grant 
mi rah orbentific amd histurics! ae well we legal intercat. 
i affomta as eloquent Elustration of the infancy and pros 
eres af steam pavigation, with which Fulton’ waa ao 
intimately Wentified—a progress that hae attained a meas 
speed of 30 mules am bour upon the Hudsom, and transtormed 
a beat of 2) tems into « eteam ship of morethoursnds, This 
fire otra navigation proved a eoesmercial succes, which 
excited the envy of losing eceapetitors, whose infriegemont 
orcessttated a Vhancery suit—not an aucceomen result in 
later timee—that af once impoverivbed the plaintiffs ond 
establiabint the eoncurtwnt hus eubominate jurietiction of the 
States in patent legislation. The Court of Erries, of whieh 
Chaneoilor Kent, the American Hlackstone, waa then a 
justion, decided enanimously in favour of the Joral grant. 
The jadges adopted, without reserve, the decirine of State 
Soverrigaty, which now fads little favour with Aimeriens 
legislators, though the amended Crastitution ecapreasly 
dyclares that the powers not deleguted to the ustion are 
reeerved to tbe States of ta the pexple, 

* The first Congres, reengnising the justice and realising 

the policy of an officient patest systeen, passed on Act to 
prowote the progeves of the weefal arts, whieh was superseded 
shree years later by a similar statute, and a Repealing Act 
wee posed in [kt whieh in tats wae superbe! by the 
geseral statute of [ATO Several mince Acts lntervenod, and 
setably the one increasing the original term of a patent to 
teventeen years, and equalising the tees to mativeand forsign 
inventera, Throagh ail thee changes the law makers have 
nevur questions tho equitable mghia of iuvewtion, or the 
wisdow of satisfying these rights by exclusive privileges for 
iterm of years, The Colonies and Sates, imitating the 
praction ef the Mother Country, had sore often granted 
Plont privileges to importers than Lo inventure—a pernicious 
nactice, that hes found no reecgnation in the national 
Jialation. Though the common Inw, that regurda alike the 
importer and inventor, was the prevailing law of the States 
—a fact well known to the authors of the Comstitution—aml, 
subordinate to the statutes, waa formally adopted hy Con- 
gress, tho American courte have never held that first importers 
ere true inventors, The right to grant patents of importa- 
tion is etill vreted in ihe Gentes sa the source of politionl 
| power, The liberal legislation of Comgras, which, recoynis- 
riteuly 
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lator or regulating marctocr the powrs given cat by the| hae passed into tho hasdsof a joint-stock meopany, ancl aa) rewards to inventors without distinction ond virtually with~ 


engine ix stored wp while the inachines are idle and is ready 
for distetimtion to them when they commence to work, 

The acewmulater or regulates, as I prefer to call it, acts as 
an engineman, for it can be arranged to close the atenm and } 
thentile yalees, and regulate the supply from the pumpa ne 
required, and oald with equal ease regelnte the supply of | 
coale te the furnace. Apart fruts all this there ie a rast 
field open to engineers and shipbuilders in reference to the © 
@mapleyment of water pressure by distribution to moulding 
and bending prowce fer ironwork, there is work in the 
boiler yant—rivetting especially— punches shearing, and 
thang other requirements, sech os the workl=g of eranus and 
travellers, all ot whieh are intermittent in thie requirements 


af power, and ander present circumstances requiring a eon- | 
haters | 


stent sopply of it to be furnished by enginer a 


wheiber rented of not. 

lt bb eet my porpese to describe the details of hydraulic 
topehluery, but to point out the feld requiring cullivation, 
mot to way irrigntion, There is no middle course; my ex- 
perience haw been, hunt she armall clnee of hydraulic machines 
glove referred do ate Little better then toys, and a wnete of 
lngeruity and uscney. If the system is te be adopted at all, 
we must take a brow view of it, ond start from the eean- 
mencement, by leying out oar saris or works ns if we were 
surveying s town for gas or water seppiy, avd pot cur pipes 
down by the skle of our veeerts, bedlera ar lrid gee, and From 
thers branch owt the sunbier arteries wherewitd to feed the 
individu! machines, whiek will then do the work required 
and nomere, And when this ie cone—as it will be by sane 
large-tninded ate fer-eming tagatelit—as ® whels, as it bas 
ivon to a cettaly extent dome already by meany fismne under 
the writer's superintendence, them shall we wordor that the 
engineers of the nincteent’ cemtury, although wertuls|y 
attaining great results, nevertheless ured such cuureay mest 
when one of nature's meet bountiful giles lay close tr their 
hands to weilies, 

There remarks ave respectfully subseicecd, not as the views 











rolling sock is mach required just mow, and the etablish- 
ment i food repete, the eheres aro readily taken, the 
amount being only 400,00) thalere, 





Tax Evrormax asp Nonrn Amenicay Raruwar.—The 
Eurvpean ond North American Railway, an inspartant tne 
between Banger (Meine) aml St. John, New Hranswiek, 
which writes thy Lrithh provinera with the United Btates, 
was coenpieted oa September 20, the Jaat rail being Inid at 
sem. ‘The formal opening of the rad ia to ku celebrated 
this month, 

Taw tare Me, Trowsd Hagen, —Mr. Thosoes Baker, a 
eelé-teught mathetmatican and practies! ¢egineer, hae just 
ended hie days as a “poor brother im the Hospital of the 
Chartethouse, He wsa the ma of s farmer at Old Park, 
Darbam, and the selutien of many of the most difficalt 
problems in the onrlier etages of railway eurveying anit com- 
Mrurtice was doe to his genius. It was he who lntented 
the eclebrated methed of laying down railway curves, nnd 
the Duerhom Advertiver ways that be “Inid oot the Sinekton 
sui Darlington Ruilwoy, the Gret bine ie the kingdous,” 
The alike biel out the atmospheric line fram Delilin to 
Kingstown, sod im the infirey of the ruilrcad egsien: ho 
wos largely engaged in renuy parts of the kin me The 
last line which be surreyed wes that peoieeed br Mr. 
George Hinleos for connecting Lawestedt with Landon, and 
for ceakiog that town of the raster oonst @ econ Liver- 
peal, a preject whieh the ruin of the * Kallway King™ ex- 
tingwisbed. Mr. Loker was the author of several works 
on wathcmatics, beth tseoreticnl and peacticnly of theeg 
the test kaw are dhe “ Kiewents and Fraction of Men- 
aurtige,” a *Terraties on Land asd Enginerring Survey. 
ho *Trinelples ned Vraetioe of Station ned Ly- 
n “ Treatise on Sabterranesn Sureeying,” the 
“Mectsenien] Compenion,” ood * An Original Meshed of 
Integration." 


























jowt price, has made America the kume of inventions—tho 
pheadiae of patenters, Bisty thousasd original patents hare 
jebeen granted io sisty months, aad half as many applications 
rejected —on strict investigation of norelty—etill the rate of 
; isene continues, infusing sew bife into every branch of 
industry, The money value of these patents is counted by 
| millicns—their tnidtustere! value exeerds tho national in- 
fdebtednces, Modern inventions constitute a vest woalth of 
} the Unies, whose marvellous progress is less attributable ta 
the richness of its mountsins or the fertility of its plains, 
then to the restless genius of the people The demand for 
how taventiona is lneatiable, enterproce aro impatient, and 
the State that incited the ingenuity of a Fulton to desiga a 
20-ton steamboat for the Hedeon rrret, hae recently affered a 
tine of DOGO to the pioneers of steam sarigetion on the 
Ere fansl. lowentore are honoured as public bewrfectore, 
and the sation has erected to its hundred thousand patentoos 
~~the loaders of its grand army of romegered ren are Pr 
marble temple of art, the nobles} structure ever dedicated to 
the genius af intention.~ 





Ewarseratso Proomes mm Hecoreu.— The Belgian 
i Company fie the enustraction of engines and reilwa 
anaterial, of whieh ir. Charles Evenrd is the director-general, 
Lis about erecting additional workshops at their sirealy very 
extensive esiublishments at Brussels atul at La Croyle, 
Inowze ficsa—The Hoyal Gun Pacterira in the Ropal 
Arsenal, Weoleich, are again eonstracting bronse guns, bat 
ef a now deseription. Sixteen pounders, of Fin. bare, 
weighing 2 owt, nod abont 3ft. in bength, are ordered to be 
ichet Gor mountain eerric®t, and one baa been sent to the 
jarernal th Cossipore, sear Caleutta. India, ns a pattern upon 
which Colonel H. H. Maxwell, Reval Artillery, the Sn- 


perinteedent of the Cossipore Foundry, will manufacture 
a supply for Lovdia. 
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DANKS'S REVOLVING PUDDLING 
FURNACE. 


Ow the Ist September last we published an abstract of 
s read by Mr. Samuel Danks before the Iron and 
Breed Inetitate at Dadley. By the courtesy of Mr. Danks 
we are now eaabled to publieh details of his patent me- 
chanical puddling furnace, the two-page engraving and 
the iustrations on page 217, which we give this woek, 
from a set of wor drawings, 


puddling 

with a considerable economy in the 
amount of fuel required per ton of iron produced, and that 
it produces a yivid never before attained, being frequent] 
10 to 12 per cent. in excess of the charge of pig metal. 
Farthermore it is asserted by Mr, Danke that bis furnace 
makes steel or iron st pleasure, that eight to ten heats are 
made in ten bourse; and that fiftees beate bave been made 
per day when melted metal was charged. These are cer- 
tainly moet important advantages; and although in masy 
quarters they have bees regarded in this country as “ too 
goed to be true ;" yet Mr. Danks has met his oppopents by 
evidence which is worthy of the mest careful attestion, and 
has supported bis cause 90 wbty that we feel jussified in 
laying his system procsimently bedore our readers; while we 
are farther Justified in this course by joformation aa to the 
goed performance of Mr. Danks's furnace which bas reached 
us from America throwgt independent channels. 

Mr. Danke’s invention, it will be oven, consists of a 


ferring for the purpose to our two-page illusration, The 
furnace bas @ Gregrate in outward appearatice like the ordi- 
nary puddling furnace, but differing from it ia several im- 
portant particulars. It is supplied with a fan blast under 
grate to urge the fire and produce gas, and it has alo 
another blast inlet im the rear of the grate aod above the 
fire for the of insuring the more perfect combustion 


= Fs 
HH 
PSre a SE 
bit 
EES 
é 
We 
Beg bes 
; 


te abrasion 
rubbing against it. Tho revolving chamber is made of two 
pisces 50 formed as to be banded together with wrought- 
having detached rings on the part most 
to the fre; the ends of the cuamber are mepped 
for the reception of rollers which are so arranged as to both 
property support it, and retain it in place, at the same time 
permitting bts free rotation. Tho chamber rests upon these 
four rollers, and it has also suitable ribe for strengtheoing 
it with Beles for rivettiog the rings aod stave places upon 
it, ‘Ube two euds are conmected wogether by a series of 
ave plates to fori @ cylinder, these staves beg of suitable 
length according to the desired mae Of the chaimber, 4 


end serves the purpose of a dourway tor the reception of the 
charges of iron, and also fur their removal as well as for 
the eecape of the prodacis of combestion through a movable 
bead piece which connects the revolving chamber with the 

Js whee the furnace is in operation. This bead 
piece is suspended by rods from a cradle sliding om « jib rail 
projecting from the Gue of otherwise Gaed in a suitable 
positlue, by which means it can be removed at pleasure. 
‘When it is fixed in its place in front of the eylinder—as it Is 
when a charge is being peddled—the escaping gases pass 
through it into the stationary flee, and thence to the 
chimney or boiler, At this time it is held im position by 
saitable supports, Jt ts also furnished with a stopper hole 
ia frowt eo that the operation golug em within can be seen at 
all times, and an arrangement of water pipes is provided 
for the purpose of keeping it cool, The chamber rests 
upon the four rollers above referred to, and it is made to 
evolve by means of a toothed wheel fixed longitudinally 
upon it. A suitable engine is attached to each machine to 


THE DANKS REVOLVING PUDDLING FURNACE, 


that may be according to the different stages of 
the o hen it is desired to resove a ball from 
the ber, the props of the movable head piece are re- 
ating tg <Page apy ypeorarclrer ig mace 

ma 


taken out and conveyed to the equeezer. ‘The head piece is 
replaced after a fresh charge has been put in, and the 
prrepoenhedn ger tho tar taasang, bere Of course, daring 

operation of withdra' the ball and the 
blast abel Ail anh the tor Southend othe toe Bonen 

In where the first of these formaces was 
pet up, led balls have been made of 650 to 1000 lb. 
each, and beats exceeding 14001b. each bave been made 
into one ball, The machine, however, though of course 
most economically worked when producing large balls, 
can, by the assistance of hand laboar, turn out small balls 
to suit existing hammers or squeezers, but it is found more 

fitabie to puddle balfa ton ata beat, and to let the 
Se ee es Ee ae har these 
large & sqocezer designed, and 
this should of course be set or ran fo in desived to 
ese the revolving furnace to its best advantage, This 
equeezer is shown in the illustrations on page 217. 

Such are the principal features of the *‘ Danks patent 
revolving puddling furasce," and it has been admitted that 
in some respects it differs but alightly from revolving fur- 
oom rertppeg Are esrvar Ata meeting of the Cleveland 
Institution of Mechanical Engineers, in May, 1868, Mr, 
Williams (manager for Messrs, Bolckow, Vaughan, and 


bey] Co,) sald that he did “not think the present paddling 


farnace would ever be improved, but rather get worse 
until they had brought into use a successful mechanical 
puddler—something that would nocomplish what the 
revolving puddling furnace did That furnace, so far aa 
the mechanical part of it was concerned, had already been 
found to work most successfully; it had pot, however, been 
brought into geseral use, simply because up to the present 
time it bad been impossible co fled for it a aultable lining. 
cae! Serene except sand upon which to puddle; 
ened this was —_ = yarn ty wt further 
it.” want a sul 

{0 have been the chief thing that mied Mr, Menelas 
from accomplishing = success his revolving paddler. 
Mr. Fothergil, in his remarks on the subject the other da 

at Dedley, stated that at one time when Mr. Menelass's 
rotary furnace held out good prospects of success, there still 
remained two dificulties that be had pot then conquered. 
Mr. Menelaus had introduced the pig iron into the rotary 
furnace, and he had produced in Mr, Fothergill's presence a 
very Large and apparestly a very satisfactory ball of iron ; 
but it appeared to him that the fettling around the farnace 
seemed to get continually disedged and broken aa the con- 
tents assomed the mallebale condition, and rolled about in 
the stage towaria completion. Iti on this very polat of 
fettling that Mr. Danks affirms be bas been enabled to 


that the chamber can be made to revolve at any speed’ Make bis furnace a success, aud this is the most importan & 
‘ 
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feature in connexion with the invention. The foundation 
for the linkng of the cylinder comsists of a mixture of pul- 
verised iron ore and pure lime, worked with water into the 
consistency of a thick paste, Upon the completion of the 
initial lining, a quantity of pulverised iron ore, about one- 
fidth of the total amount required to fetthe the apparatas, is 
thrown in, the furnace is heated and made to revolre 
slowly anti the irom is fuusd to be completely melted, and 
the apperates is then slopped. That part of the moltes 
iron which has net bren consamed by glazing the initial 
lining surface runs to the lowest level of the furnace and 
there forms a pool into which there are put 2 number of 
small and large lamps of iron ore of sach dimensions a+ will 
be required to allow the said lamps to project over the 
sarface of the liquid ore by from 2 to Gin, This part of 
the fettling ls allowed to set when a fresh quantity of pul- 
verised ore is thrown in, The furnace is agai made to rotate 
slightly until the newly added ore is liqueded, when the 
apparatas is again stopped and the pool is filled with lamps 
asbefore. The operation is comtianed in this way until the 
whole of the vessel is \y fettled. From 2 to 2) toma 
of iron ore are required to fettle a 7O01b. furnace. Tho 
tron is charged into the furnace either in a solid or molten 
condition. hen charged in the shape of pig irom, the 
melting down occupies from thirty to thirty-five minates, 
during which a partial rotation iy given to the furnaces 
from time to time in order to expose equally all sides of 
the charge to the flame, When the whole of this is 
thoroughly melted the furnace is made to rotate once or 
twice per minute only during the first five or ten minutes, 
in order to obtain the most perfect action of the cinder upon 
the mottes iron. A stream of water ia injected through 
the stopper bole along and just abore the line of contact 
between the Soating cinder and the inner surface of the 
vessel o@ the descending side. A certain portion of uncon- 
taminated cloder is thereby solidified on the metal surface, 
aad is carried down into or below the bath of motes iron 
in a continuous stream, whieh, in rising up through the 
iroe, combines with the impurities of the latter in a far more 
effectual and complete masner than any mode of — 
hitherto known can effect. On the expiration of the 
five or tan minutes the irom begins to thicken, and the 
motion is stopped. The beat is then raised so that the 
cinder shall be perfectly liquefied, and the vessel is brought 
into sech a position that the tap bole shall be jast over the 
lovel of oe nalier on by this time has Lacey he J 
pasty. jer gently pushes back the iran 

cinder fa made to run of, The heat is again raised and the 
furnace is put in motion at « velocity of from six to eight 
revolutions per minute, by which means the charge is 
dashed about violently in the furnace, A high temperature 
being kept and the charge being continually turned 
over, the icles begin to adhere, when the velocity of 
the apparatus is lowered to from two to three revolutions 
per minute, upon which the ball then very speedily forms, 
The puddler then solidifies the front end of the ball 7 
few blows from 4 tool applied through the stopper holes, 
and it is withdrawn is the manner already described. 
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The increase of paddled irom yielded above the quantity 
of pig put inte furnace haa been frem 10 to 15 per 
cent, as mech as 50 per cent. of tron scanetimes 
obtained oat of the fettling, Bir. Danks considers that 
with o pig iron similar to thet which in the South Staf- 
turdshire district Is called “sulae metal,” the average yield 
in excess of the charge would be & per cent. In the abstract 
of Mv. Danks's paper, to which we bave already referred 
(wide page 140 of the present volume), will be fownd par- 
dculass of some of the results already obtained with this 
furnace in America, 

What is required for the fettling is am ore containing not 
more than § per cent. of silica, for the purer the ore ta from 
ailien tha harder it le to melt, and it is fer the 
correct working of the rotary furnace that it should melt 
at a very high temperature, The fettlicg used by Mr. 
Danks iz the United States ts an ore obtained from Mis- 
sourl, and where thie is ased it fs asserted that the phos 
phorus and walphur are sleost entirely removed from the 
mote) under treatment. Mr. Danks considers that in work- 
ing the furnace in this couatry, some of the titanic ores 
may be tarned to good account for fettling 

In conclusion, we should state that thie week a commis- 
sion appointed by the Irom and Steel Institute left this 
country for the United States, for the purpose of investi- 
gating thoroughly the practical working of Mr. Danke's 
fernace. The members of this comumistios—which consists 
of thoroughly competeet practical men, including azoongst 
others, Mr. Smetus, the chemist of the Dowlaias works — 
took owt with thean 41) tons of pig iron of varlous brands, 
including samples of Welsh, Staffordshire, Scotch, and 
Cleveland, eo that their testa of the working of the furnace 
under different conditions will be wery cvmpiete, and thelr 
repert ene of very great practical value If the reewlts 
obtained are as satisfactory as Mr, Danks fully expects 
thee to be, the use of the fernace we have described will 
exorcise a most important effect upoo the British iron trade, 
and the report of the commission will, therefore, be looked 
forward to with very great interest, 





STEAM ENGINE COEFFICIENTS, 
To rns Evrrox ov ExGineenine. 

Sin,—Mer. Smith, replying to my eriticiom of calculation 
of steam coefficients, begins by promising to prove that my 
conclusions have been based an erroneous assumptions | 
am afraid he has written hurriedly to belo time for your next 
ious, apd that be has not quite comprebended tha nature 
ot my assumptions, ner carried owt his own to their legiti- 
mate rewalts, or he would not bare come forward pledged 
to vindicate them as he has dowe. 


ok 


As the questions unier discussion are as important as 
any in comuexion with the progressive improving of the 
steam engine, I will place theas again, aa clearly ae I can, 
before your readers, 

I stated that “ the total ratio of expassion caleulated 
from capacities of cylinders and pressure, as cut off in high, 
fs eleven times.” Toe this by measuring the space oreu- 
pied by the steam in the small cylinder before expansion 
begins, and comparing that with the eubic capacity of the 
low cylinder, 1 nd that the one is eleven times the other, 
and therefore the tetal ratio of expansion is eleven times. 

The word “expansion” means endergerent, and has 
teference exclusively to relative volumes, and directly im- 
Plies soothing about pressures, If we have one cubic foot 
of steam at 60 fb, preewuire abore 
to have a volume of four cubic 





end if weexpaed it | 
feat, the ratio of axpenaien | shown om thee cards incledes three areas, wheres 


is four times, Lf we find thet the pressure st the enlarged | 
volume is only 121b., this will not modify our statement of | 
the ratio of expansion ; that remaine as neither more nor less 
thas four, although the pressure is now only one-fifth of ite 
original amount. All the ecieare of steam is written on 
this aeceptation of the expression “expansion.” As Mr, 
Smith quetes a formala from Professor Raokioe, perhaps 
what bo says will be secepied as comclusive. In “ Steam 
Prime Movers," at page 597, be will find: “Let 
©, represent the volume of admissien, end v, the volume st 


the ead of the expansion; then "==> is the ratio of ex- 
v 
pansion.” I have omitted the words irrelevant to the 


poict. 

Mr, Sevith, oe the other hand, meiniains that ia the 
above example the ratie of expansion is not sober but fies, 
because the final preteure is one-fifth. He says, where the 
inital pressure is 70, and ical 4,875, to ol theoretical 


results, we should pat the total expansion as v0 


——. & 
4.876 
14.4, irrespective of volumes. 

The diagrams show that at effective cut-off the volume 
ef the steam used each atroke is just one-eleeeuth of ite 
volume, whea, before entering the condenser, it is supposed 
to fill the low cylinder. I have reproduced the diagrama 
under discussion, and have shown on these what 1 have 
tokew asthe theoretical or effective cut-off, by the lines 
AB 49d 0 4, 00 drawn that the ares included at B shall be 
equal to the area excluded at A. That thia & the dheo- 
retical figure to be dealt with is oo matter of opinion, bat 
a mathematical|fact, and will be aa gach b 
all who receive ite meaning. That is the card which, wii 
the same steam and a elean cut-off, would give the same 
power, The portions of the -preteare cylinder repre- 
sented by the Hines AB and 24, measure A B— 847 and 
@b=.004 of the length of the card or stroke. 


PAT 204325. 
Also, neglecting _ rode, the low cylinder is 3.68 thmes 
the capacity of the high. 
* SS =.525, 


The ratio of expansios is, therefore, exactly eleven. Should 
a corntction for disproportion of piston rods be required, 
there is a margin available for that. The compression 
curve at right-hand comer, if carried up beyond the point 
of lead, will pass to the right of the point, a. Thissheald 
be substituted fora, and it will give 44,520 instead of 
-804, of an addition of one-twentieth, which is im excess of 





the disproportion between the two rods. At the other end 
there Is oo correction required as there is ne pisten rod on 
top. Ithink it mest be apparent te every reader that 
eleven hea been arrived at a3 the ratio of ex net on 
any erroneons asumption, but by a carefal treateeest of 
the cards om a principle strictly correct. 

I have also continued the expansion curves back to show 
a cat-off corresponding to a total ratio of 14g 
times, This ie shown by the Neve GH and gi. I have 
assumed that the compression reaches the | 
it dows not quite; had I corrected for this, these Hoes would 
have been still bi " 

‘The areas contained in GHB A and gh So make up the 
difference betwoen 1+-hyp, log, 11 and 14-byp. Ing. 144. 
Mr. Smith asys that the theoretical duty of the steam 


I maintain that these areas are above the theoretical daty of 
that steam admission or above perfection. 

Te is stated in the article under criticlem (September 15) 
that this systes of steam coefiicients wan introduced some 
time ago by the Messrs. Elder. I may state bere that my 

of steam cosficheets hae been in use for the last 
twelve years. It was published in tha Arfisan in 1860, 
along with my methods of treating indicator 
geometrically, as shown on accompanying diagram. It 
wason my recommendation adopted by many Liverpool 
taperintendent engineers, and about 1864 was presented by 
me to Mr. Alexander Elder, and the eoefficlents worked out 
by me for him on a eet of cards be bad trooght with him 
to my bouse, The Messrs. Eider had not then adopted the 
system of steam coefcients, and I then pointed out to Mr. 
Alexander Elder of what value seach a text would be to 

his brother's engines with those of ether makers. 

Mr Selth thinks I have not fsirly stated what ls the co- 
efScient of perfection, and he quotes me to show that I have 
given it without the back preseure as 3.154. But I have 
clearly said im my letter that “the coeficient doe to euch 
anexpansion, andander mathematical conditions, is 1+byp. 

» LiwS.098. The low card ahows o back pressure== 
1g 1b. Deducting this from the coedicient we get 2.154 
as the greatest possible result wren uoder mathematical 
conditions.” And I still say that any advance upon that, 
camoly §.154 after deducting the 1} th, back pressure, would 


bean advance upoe perfection. Pat it in another form. 
Say Mr. Smith is intrusted with 83944, end gives in the 
tollewin ie account of ft: 
& 
Paidoway.. «4.  . 320 
B74 


I would say that hie management had exoteded perfection 
to the extent of 8574. 2208L=176., or one-sixth of 
1000 And ¢his is exactly what is stated about these en- 
gines, The Ipih. back pressore is part of the account 
rendered forthe steam eased, it is the 2547. which is stated to 
have been paid in addition to $8201 ont of 33981, 

Then Mr, Smith states that it is entirely a matter of 
Qpixion where it is best to measure the quantity of steam 
used each airoke, Now, I give it as entirely o mater of 
toperimedt, I eay, “To got this, we mest measure the 
wteam before any of it diseppeare from the diagram, and 
the best point to take it at is a little before the exbaust in 
the high-preseare evlinder: generally, but sot alwara, 
there ie a difference between the actual terminal in low, and 
that dwe to the volume of ates shown on the high card. 
We should, therefore, in every case, try what the high will 


ee ee eer 


a 
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give os, and ese it Sf in excess of the low terminal.” | 
think this is plain; the best place to measure the steam 
before any of it disappears fa a little before the exhaust & 
high; compare thie with what is shown ic the bow, and use 
the one that is greatest, 

It is a matter of opinion, bat only of one, there cannot 
be two opleiona abest it, Te illustrate the principle, aay 
you want to know how many coats are imade out of a given 
quantity ef cleth by weight. The information Is wanted 
a6 a test of the ecomomy of the cutters. I would Gnd the 
quantity ef encut cloth required for each cont, and divide 
the total weight by thet. Bat Mr. Smith says, the proper 
way in to take the weight of cloth ln a @nished coat, and to 
use that as a divisor. The steam in the high cyliader la 
the encut cloth, that at the end of the stroke ts the cloth 
minus all the waste. No dowbt this method would 
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promise a great many more coats than the other, but it 
would be only a promise, So with Mr. Smith's coefliclent, 
He begins with weight equal to 539 finished coats; he cuts 
‘off a strip the whole length of the cloth equal the weight 
* of 25, and out of the remainder claims to have made $32. 
+I maintain this is an advance upos perfection. I say he is 
making only 255, and that the rest is waste, 
Mr, Smith then refers to several circumstances that 
* would tend to show more steam at the end of low than 
* before the exhaust of high. Bet be in this forgets that 
he is net defending the measurement of a terminal pressure 
in low, that is in excess of that dee to the high exbanss, 
bet the reverse, and he should rather introduce such facts 
as would justify our taking the teresinal tn low as n measure 
of the quamtity of steam used each stroke, although that 
be less than is shown by the high-pressure card in the pro- 
portion of 4.875 to 6.125. [have elenrly stated that that 
~ measure is to be taken which shows the greatest quantity of 
+ shean, ihererer that may be found. 

He then states that my method “cannot be wsed to chal- 
Jenge the accuacy of the other method.” I am not aware 
of two methods being under discussion, wnlees how to do a 
thing be one method, aed how net to do it the other. I feel 
grieved to see a good thing not only rendered wseless, but 
actually perverted to be 4 great evil, You say, in your article, 
* This coe@ickent gives an excellent measure of the quantity 
of work derived from the use of a given quantity of steam, 
and we should like to see it universally used as a means of 
comparisom by builders of engines of all classes.” And if 
Mr, Smith's way of arriving at the cofficients be continued, 
I advise competitors to improve their covfiicleats by making 
their low-pressure cylinder barrel-shaped, 16 have about a 
quarter of an inch more diameter in the middle than at the 
eoda. Ov, if they would like @ still higher coeffictent, 
let them make the low cylinder all through, say, 4 in. 
larger (in diameter than the pistos, This is sure to give 
excellent coeficient instead of 3.02, which is now set forth 
es such a very satisfactory reeult ; the coeficients might in 
this way be increased to 4 or 10, of more, if approved of. 

Mr. Smith then says, that as compared with mine, “this 
method is fully as convenient for obtaining comparative 
coefSclents of efficiency.” I think I bave shown that it & 
indeed VERY CONVENIENT. 

Ho wext mays: “The difference between the corficients 
as obtained by the two metheds has been much overstated 
by Mr. Gray. Thas, if instend of using the rongh rele of 
pressure X rolume as constant, he had taken the presumably 
“correct fermala for dry saturated steam expanded in 
jacketted cylinders, &c.” I ask the reader to retect om 
what we are secking; it ism mensure for the quantity of 
steam attually weed each stroke, the measere of what we 
pay for the work of each stroke. To get this, we should 
Measure the steam either wnexpanded or expanded without 
loss of energy, otherwise the work or heat abstracted will 
not be included in one measure, For thia purpose the law 
of constant products Is not a rough rue, but is almost abso- 
lately correct; it ia nearer the teeth than is any other 
expression we have for any phenomenon in the whole range 
of our knowledge of the properties of stemm. It Is abso- 
letely tree for a steam. The other formula ie that 
the pressore fails below that due to constant products, 
when in expanding there is work dome, and in # jacketted 
cylinder, amd with dry saturated steam, the e is 
leas in the proportion of one to the sixteenth root of the 
degree ef expansion, The sixteenth root of eleven is 
1.1617. And therefore by this formula the pressure, when 
expanded eleven times, is 16,17 per cent, higher when 
there is no work dome by expansion than it is when there 
is work done during expansion, I aay the bigher pressure 
is our standard of measure not the lower one. This rule is 
not by any means so exact for ite purpose as ls the law of 
constant prodacts for free expansion without loss, 

To take the lower pressure as our measure would be 
taking the area of cloth in a made coat, and without the 
16.17 per cent, of serap as a measure of the quantity of 
cloth to be parchased for a coat. 

Mr, Smith, after making out a coefficient im this way 
2.05, claims am allowance for a lows im the clearance and 
porte of low-pressure eylinder, But in what sense, then, are 
we to accept of the coetficient as “an excellent measure of 
the quantity of work derived from the use of a given quan- 
tity of steam,” if part of the effect is to be the addition of 
aloe? Get the allowance by removing the defect. But 
surely Mr. Smith dees not seriously propose to add this loos 
as ¢Giclency, He claims that his method of calealating co~ 
etficients is fully more convenient tham mine, anid if con- 
venience be the Gret sserit of a system of steam coetlicients, I 
commend Mr. Smith for his daring originality in ischading 
in ble methed the additiun of a loss for the rectiécation of 
& coefficient of efficiency. 

Ie concludes by stating that he bay accounted for more 
than balf the diflerence found me, 2 ask him now, 
frankly, to adenit that even to the last decimal place I have 
established all my statements 

I think | have dealt with every sentence in bis letter, and 
that I have proved every ome of them to be erreseous; bat 
if there be one sentence that I have overlooked, or one that 
Mr, Smith thinks be can etill defend, I shall be glad if be 
will point such out to me fer further treatment. 

Yours very truly, 
J. MePantasn Gear. 


12, Montexeotte, Cork, October 3, 1871. 


STEAM ENGINE COEFFICIENTS. 
To re Eprroz o7 Exarxrrarsa. 
$rn,—It appears to me that Mr. Sinith is wromg in calen- 
lating the a of steam in compound or other engines 
by dividing initial pressure by terminal, So many 
causes may tend to the variation of tho latter pressure that 
it can never be fairly weed for caleulating the expansion. 
Wire-drawing the steam Passing into the linder will 
partly cause a fall of terminal pressure; ough the 
pressure in receiver should then increase pulliciently to 
vent this it will bantly do # on account of reaction from 
the recwiver, An unjacketted low preswure cylinder will 
leo med the terminal and I re, hay, ra 
the speed at which theenginc is driven. The late Mr. Elder 
expressed the opinion (ns I think Mr, Smith knows) that 
the cocdSicient obtained by dividing initial by terminal pree- 
sure was only fair for engines woking the same number of 
revolutions, per minute, asin fast engines there was —— 
less time for re-evaporation of any water formed in cylinder 
at commencement of stroke, eo that a fastengine would give 
# higher coefficient than a slow one, that is, fast as regards 
fhumber of suas in Gop, on both bat the sate 
piston spood. only fair way of ca! expan. 
sion is, it appears to me, to take the eapecity of low pressure 
cylinder (ineluding clearance and steam port) divide by 
capacity of high preesure cylinder Elled before closing of 
n ung chertan and steams et), meultope 
port ( including cl il steam port), enubtiply the 
quotient by the uitial pressure in high pressure cylinder 
and divide = in high pressure cylinder at point of 
cut off, the theoretical ient may then be calculated 
from the reeult, and should always be sed as the denominator 
of a fraction whose numerator in the coefficient found as 
usual. Jt ia only in this fracthomal form (or reduced to 
decimals, _ ——— has — as engines cx- 
panding « large number of times always give a larger 
one then those on; ing a small number of times, 
although the latter may take more work out of the steams 
than former, if the distribution of the steam in the former 
is not as as in the latter. Fo comple: As angie 
having cylinders 6; Land cutting off at one-third in bigh 
re and having nearly full steam in low pressure cylin- 
would probably give o higher ordinary eoeflicient than 
oue having ¢flinders 3: 1 and eutting off at half stroke in 
both cylinders; as the expansion in the one case would be 
18 times and in the other 6 times only; the latter would, 
however, give a bigher fractional chent a8 the disteibu- 
ties of the steam is more nearly 


Londen, October 3, 1971, 
PROPERTY IN INVENTION, 
My jotir in yours ef the 20d of September was not 
2 wee 
woot eer : 


aso dissertation on the “rights of inventors,” but 
SS ee from tho tone and tendency of 
your | ten therefore, at 


Yours truly, 
ITC, 


der that tith. 1 cannot wonder, 
5? re pa wument al offulgence 
either can [ com) on any e 
shal We gine kagear ta an der oe phar ok a ee 
tien, samely, “ in ieaeer 
Wi bh me a * ue ty comenen! 
on yon eadae with ry wah levelig owe wanes as leu 


1, You my, “ The oppoments of the existing law may be 
divided iale two dasa which are Tietincaly onal. 1 
clains the existence of a third, who, desiring that inventions 
should be recognised, and the inventor rewarded, deny that 
the means exist to accomplich this with certainty, And that 
there is no adequate before the world that alfere the 
slightest solution of py and who entertain grave 
doubts whether it is within the limits of possibility to reach 


tinkerers of the prese em. measures 
impotent come from these in search of substitutes, and there 
tad patent rights rostered the igen Intangible of property.” 
an it te ered the moet in ale a . 
2. The paticn “that the modification of a saoaie is as 


much deserving of Jrototion aa the invention that revolu- | # 


tionises a pation's industry" omly complicates the ense. If 
merlification ia to be reguaded as of the nature of invention, 
and vested interest recognised, who determine where 
the result of daily rowtine ends and ingenuity begins? In 
the mechanical world soodifestion and application is inces- 
sant, asd the daily successes of coercing means to an end 
would shame the thousand “frivolous and vexatious” pa- 
tentces to blush, if blood formed an clement of their composi- 
tion. You speak of those “worthy inventors who Ia 

meritoriously and usefully, seeording to thoir abelities, for 
their own bemedt and that of the public.” Js not all labour 
in euch direetion induced by the of rendering public 
service, and securing personal gain, and therefore meri- 


torious? Whe shall decile, or who can decide, with equity, 
what is vexatious and frivolous, and what is anit Can 
a clash. 


the lawyers ? bathe serutiny, with its em 
ing interests, an ordeal owt of which impartial arbitration or 
justice, “ pure and undefiled,” can spring? It is mot within 
the compass of bursan experience tw say what is property 
&t for protection and what is not, af modification is to aswume 
the Jegal proportions of invention. Even with distinct in- 
Fention, #bo can gather ull the intermediate links that lic 
between the pioneer and practice, or, in gathering them into 
a perfect chain, ean sny where the teerit of the eom- 
bination lies? Nay, it is more than probable that the 
patentee neither knows its antecedents, nor cares to inquire 
tito the long process of development, but looks alome to the 
claim be has set up, axl which the law may rear into 

gerty without regard to ita honesty or proprsety, ideng 
the Jogalformaliies kmow no flaw. Thus ta fact od frequent 
occurrence ; it cannot be deterred; and of what use to in- 
genious men is « law that proffers reward in theory and dis- 
appednte in practicn? 


selves so shadowy, that nothing but vague speculation can 
attend their entertainmest. That in alwtract ial 
reward for special service scema right, there is none to doubt 


But to realiee the application of so ious a Parpose is 
something difficult. a five perfoet cobodinerat to “means 
in supposition” is the rub; claime are abandant, and uneab- 
tantiated assertion waits upom the beat, then who eball 
mae and may, that justice has not been pusbed from her 


Cas you reform a law that custom and long practice has 
cut out grooves for it to run in without to right or 
reason? Can you reform that which in its constitution em- 
braces the practice of error m dirwet and clear a4 to confer 
the privilogo of property to those whose claims were founded 
on legal triekery P, ‘That whieh no one can grasp or drill into 
useful shape; the distinct existence of which enn hardly be 
traced, certainly not tracked, and the only reality of which is 
ite eoventric practice, that baffles tho predictions of the moet 
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baking juatice hoodwinked b 
the pa Tiaew of no 
been to our juriepra. 


And were it not for capital satisfying the avarice of the 
Inw, invention would be but littl beard of; merit would 
plod to its legitimate heaght withowt the 


eapital that often makes a needy * is thrift 
may follow fawning.” Can an: ig be froma the 
lime of reetitude than that which disappoints hope, crushes 


pretences and ficti- 
festering evile of ite baleful 


not rung in those withering speeches of Lord Stanley, now 
ttedefh alse ? Did nob the states 


an Remi belove et uch unmixed _ aity as Parliament 
unfolied must yield to the r-sging influence of public 
seratiny, as I believe im truth’ our sienile of the seeds is 
good, but wants extension. Were it clear that nose reaped 
other than hed sown, there would be on end of all conten- 
tion. But one sown, several cultivate, a t i 
aid maturity, and some senart tactician spots the lot. This 
is the theory belongs te the region of “airy 
nothings without habitation or name.” 
Tam glad lend your ful pen to scatter the pre- 
tensions of idealists who el: “ divine right” for inventors, 
though Ef think your Jeanings leas ehisnerical, 
There is in article a workd of without a sign 
ical; this is the precise character of all attempts 
body shadows; and I neust sey the difference between 
obecurity and imutilit: peg ay 3 
The paper of Mr, Wise which I alluded to in my "un~ 
"letter was the ono read before the Bocicty of 
oremen Engineers. In deelining to sgn my name, I 


and | opt the common course of the " fourth estate," and which 


is claimed as n source of strongth. 

_To Mr. Pollock I to say I do not deny the right for 
him to sell bis apples; bat I deny the right or justice of the 
law to give his A -apaded another, and him to pocket 
a eels. maguee S lo wang 00 give ibis Greer 

& priea Then it to sustain at 
the one the State, ii Mcaaoe 

Ageia, I wonld ast Malt aman because ho was incarable, 
but I would not heck his body in the yaln hope of removing 
cancer at the heart. Or 

October 2, 1871. 

[We rogrot that "Cyclops" failed to soe any “sign of 
the practical” im the article he eritichees. But the fault 
is notours. Probably he bas not reed it aright, at least we 
judge so from the Grat quotation he makes, and wothing like 
which appeared in artle If, then, he read the whole 
in the same distorted manner, what wonder if the result was 
upcertain and shadowy F—Ep. BE. 


INDIAN PUBLIC WORKS DEPARTMENT. 
To rue Evrror or Exorxeratso, 

Srn,—Allow mo to draw tho attention of each of your 
readers as may bo intersted in the above de to one 
pode pag ich dora not paleeafptchen “ny meen as it 

a 

I have been epwards of three years in the service and 
hare just found it ont, belag like many others too pleased 
at obtaining an appointment to read the rules very carefully. 
I would yest commend it tothe attention of you 
men now entering the now college and who work 5 
hoping thus to bo able to retire the earlier. 

‘The following ia the rule :-—Perieds of service bufore the 
age ot 22...» shall not count towards pensiog,” “ Service 
reckons from the first day of the 23rd year." 

1am, Sir, your obedient Servant, 
A Mewuux ov rus F, W, D. 
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BURNING COAL GAS. 

ALL consumers of gas—and in these days the 
name of euch consumers is legion—would do well 
to take to heart the teachings of the first on 
the construction of gas burners made a short time 
ago by the Gas Referees to the Board of Trade. 
It is not long aince we directed attention in these 


— to the resulta of the investigation by the | 


Referees as to the effect of temperature on the 
illuminating power of coal gas; but the facts of 
which wo propote now to speak possess a more 
general interest, referring as they do to the vast 
waste of gas which is annually caused simply by the 
employment of defective burners, Nothing is more 
common than to hear both in offices and private 
dwellings complainta aa to the inferior light given 
by the gas, and we may add that nothing is more 
rare than to find that the fault lies with the gas 
itself. In quite ninety-nine per cent. of the cases 
where such complaints are made, the indifferent 
light ia due, not to the gas, but to the imperfect 
appliances for consuming it, 


lating to the choice of a standard burner they mule 
some startling discoveries concerning the defects of 
the burners ordinarily supplied by very many gns- 
fitters, while at the printing offices of two daily 
hewspapors it waa discovered “that the burners 
chiefly in use were so defective that they gave out 
only owe-haff of the ithuninating power of tho gas 
actually consumed ;” whike several of the burners 
tested gave only one-forrti of the proper light due 
to the gas, ‘That these were not tonal results 


we shall sce presently when we of the per- 


‘small quantities. 


formance 
ditions, 


Nor is the loss of illuminating effect the only bad | p 


of different burners under different con-| degree, 


the choice of the number of burners erm-~ 
ployed to produce a given lighting effect. The ex- 
ments of which we have just been speaking 


result attendant upon the employment of imperfect showed, also, the great variation in the efficiency 


burners, 


Resides the dircet waste of gas, and | of different burners, the maximum figures of merit 


consequently of money, which their employment obtained for the six Gshtaila being respectively 36.0, 


involves, inferior gas burners by causing an 


im- | 62.0, 52.0, 47.0, 19.0, and 73.0, while for the two 


rfect combuation of the gms have an unhealthy | batewings they were 86.4 and §2.2, Ono of the 


artments or buildings 


fluence, particularly in a 
eae ‘: mf ventilation are imperfect ; 


where the means 


fishtails thus gave out bat 19 per cent,, or less 
than oxe-f/¥h of the light procurable from the gaa 


while in consequence of the reduction they cause | by the use of a proper barner, 


== lin the illuminating power a greater number of jets 


have to be wed, and a larger quantity of gas con- 


Yires four tines or wndce, andeight |sumed to obtain a given illuminating effect, and | —__...__- 


conscquently a greater ammount of carbonic acid 
gas, sulphar imporitics, &c., are mixed with the air 
of the apartwent in which the gas is burnt. 

Uniler these cirenmatanecs, it was evidently 
desirable to bave retiable information concerning 
the different light-producing effects of gas burnt 
under various conlitions, aud this information has 
been obtained by the Gas Referees, and is furnished 
by them in the report we have mentioned. Fora 
long time past there has been a doctrine received 
with more or lees faith by gas engineers that yas, 
when constimed in large quantitics, gives a greater 
proportionate amount of light than when burnt in 
In America espocinily this doce 
trine has been greatly believed in, and Mr. Farmer, 
the photometric observer of the Manhattan Gas 


Company, has advanced the prineiple—goverally | |. 
known in the United States and elaewhere 95) .hoio better. The 


4 Farmer's Theorem" —that the illuminating power 
of the gas increases in a geometrical ratio as the 
square of the quantity of gas consumed. Accord- 
ing to this theorem, if the consumption of 2 cubic 
feet of gas per hour gives a quantity of light re- 


presented by 4, the consumption of 3 cubic feet | 


will produce a lighting effect represented by 9, and 
so on. ‘The resulta of the experimenta made by 
the Gas Referees have been such ax not only to 
entirely upset this doctrine, but to show that, with 
fishtail and batawing burners at all events, there 
is no constant increase of proportioncte illuminating 
effect with an increase of the consumption of gas, 
Of the resulta obtained with argand burners, we 
shall speak subsequently. 

We may mention bere that during their experi- 


>| ments on various burmers the Gas Referees adopted 


as a standard for comparison the ilaminating power 
given of by a Sagg’s No. | London jaan’ bacnas, 


| crease continuing up to the 





Table shovwlug the performance of No, 11, Saltuil burner 
mt varions retee of consumption, 
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With argands a similar variation in the effective- 
was diacovered, but the results were on the 
experiments made with four 
argands—of which the first was Sugg's London 
argand No. 1, while the second and third were 
ordinarily good burners, and the fourth was de- 
seribed the Referees ‘‘aa one of the worst 
argands we have met with’—the maxinuum figures 
of merit were, respectively, 100, 75.9, 77.4, and 
$48, thia latter result being barely over owe-téird of 
that afforded by Suge’s burner. With the above 
argands we may remark it was found that there 
was in all cases an increase in the figure of merit as 
the rate of consumption was augmented, this in- 

point at which emoking 
commenced. At first sight this might appear to be 
& partial confirmation of the theory to which we 
adverted in the early of this article ; but farther 
experiments disproved this, ‘These further experi- 
iments were made with Sugg's London — 
Nos, 0,1. 2, and 3 respectively, when the cay 





j ined 05.5, 107.6, 98.6 
when consuming 5 cubic feet of gas per hour, This | seuree of sent _— ware dees, : 


ing rates of 


consump-= 
uminating effect was reckoned as 100, and the | ¢ ively, 5, 5.5, 7.2, and 7.8 enbic 
light-giving power of other burvers was ealeulated, | fyot per our.” Kn this case it will be seen that the 


with regard to this standard and the figures of merit | highest economic efficiency waa attained by the 
determined accordingly, due regard being, of course, | burner const: 


{ ill 


} 
In 146, when = 
Gas Referees were carrying out investigations 


~~ to the quantity of gas consumed per hour. 
act, the actual observed illuminating effect of any 


barner was, for the purpose of obtaining the figure 
of merit, multiplied by a fmetion of which the 


numerator waa 5 and the denominator the number 
of cubic feet of gas conaumed per hour by that 
particular burner, For instance, if a burner con. 
suming 4 cubie feet per hour gave an observed 
illuminating effect of 60, the figure of merit would 


be 60 x4 =75, and soon, Six fishtail and two 


batawing baurnera were tested and the results 
obtained in every case showed that, althaugh there 
Was & progressive increase in illuminating power of 
the jet aa the quantity of gas consumed per hour was 
increaged ap to the point at which smoking com- 
meneed, yet that the proporfioule quantity of light 
produced attained a maximum ata point far below 
the greatest rate of consumption, and that beyond 
this point it etealily deercased, this resule being in 


{direct opposition to the very generally received 


doctrine to which we have referred, ‘Thus in the 
caso of No. II, fiehtail burner, which was tested at 
seven different rates of conaumption, and which we 
have taken a8 an example, because it appears to 
have been a fair average specimen of the Neeaee 
in general use; the results are recorded in the 
Table in the next colmun. 

In this case it will be noticed that the maximum 
economical efficiency was attained when the burner 
waa conswuing per hour about jihe of the quantity 
of gas whieh gives the maximum light, while in two 
other instances the inaximum proportionate effuct 
was obtained at a consumption of about qth of that 
giving the maximum iMuminating power. These 
facta show that it is important to know at what 
rate of consumption any given burner affords the 
greatest amount of light in proportion to the gas 
consumed, as upon this should depend, in a certain 


In | hour, and altoge 


the amaliest quantity of per 
the Referces arrive at the con- 
clusion “ that the illuminating power of gas remains 
the same, in whatever quantities the is con- 
summed, provided that the right kind of 5 be 
employed in the experiments.” ‘This latter is a 
most important point, andone to which consumers 
should pay attention, Jt may be noticed here, 
however, that some burners allow of afar greater 
range of rate of consumption than othera without 
any vast loes of effvet, and in this respect Sugg’s 
argand burners give particularly good results. 

‘An important element in the attainment of a 
good light from gas is that the air supply should 
be properly ig mjponange to the quantity of gas 
consumed, In the case of naked burners, such as 
batswings and fishtails, the supply of air depends 
greatly upon the velocity of flow of the gas from 
the burner, an increase in this velocity being ae- 
companied by an increase in the alr supply, and eice 
cere’. In the caso of the classes of burners just 
mentioned, a certain amount of pressure is necea- 
sary to give the proper shape to the flame, but be- 
yond o certain point Increase of pressure is most 
decidedly deleterious, aud is a certain source of 
waste, a6 iteauses the air supply to be in exoess, 
and causes a diminution of the illuminating effect, 

Tn argand burners, os very commonly constructed, 
an exceas of presgure beyond that which is other- 
wise desirable, is but too often necessitated in order 
to get the required quantity of gas through tho 
burner, but in Sugg’s argands means are provided 
to check the presuure.aa delivered to thy |orner, and 
the reaulta are most satisfactory, In the argaud 
the chimney affords a special ineaue of regulating 
the air supply, and it is, in fact, owing to the con- 
trolling effect of the ehimmoy on the amount of air 
which ean reach the flame that the quautity of gas 
delivered to an argand can be inereasul so as to 
produce smoke, Dy turning to account this con- 
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X 


224 


trolling effect of the chimney, » burner conatructed 
to conaume effectively, aay, 5 cubic feet per hour 
can, in 4 vory simple manner, be made to consume, 
with very fair efficiency, a fur less quantity, and 
some intereating experiments were made on this 
point by the Gas Referees, The burner ued in these 
experiments was Sugg's London argaud No. b—a 
burner which the Referees deacribo an ‘the very beut 
yet constructed” —au with gas of 15-candle 
power. The air supply was ndjusted by placing a 
metal diac above the upper end of the chimney, and 
the results obtalned were aa follows : 





Figurrs of merit fier ilami- 
Preseere of |Commumptice uating power 
ae per hour. | without dine, | with disc. 








738 68.5 
152 20,1 
30.7 B38 
aS 1oL.o 
1ahe smokes 
lee smokes 
5 It will be noticed from ‘this summary that when 


the rate of consumption was far below that for 
which the burner waa constructed, the qe 
of the dine had a moat marvellous effect, the figure 
of merit being in fact with the lowest rate of oon- 
sumption increased nearly risefofd when the disc 
was used. It is to be remarked, however, that in 
no case did the dise enable a higher efficiency to be 
obtained than was procurable from the burner 
without the dise when the rate of combustion was 
that for which the burner waa enited, and we men- 
tion this fact because we know that in some in- 
stancea poecnliar morits have beon claimed for disca 
per s¢, quite irrespective of the real fact that their 
usefulness consista in thelr enabling the action of 
a burner to be modified to suit circumstances for 
which it was not specially intended, 

Besides ita being essential that the fupply of air 
abould be correct in quantity, and that the gas 
should escape from the barner with the least prac- 
ticable pressure, it is aleo desirable that the anpply 
of gas should be equal to all parts of the flame, 
and that the flow sbould be even and steady, any 
“ roaring” or swirling motion of the gua being at- 
tended with a loae of illuminating effect. ‘The 
length to which the present article has extended, 
however, ents ws from saying any more on these 
points of detail, It has been our object on the 
Prosent occasion merely to direct attention to the 
grest logs attendant upon the employment of im- 

rfect appliances for consuming gas, and to epeak 

riefly of some points which the effective con- 
sumption of gas dependa; but at an carly date we 
hope to return to the subject, and treat, in greater 
detail, of the peeuliarities of gas flames, and of the 
practical means of burning gas with the best eco- 
nomical reaulta. 
THE FAIRLIE SYSTEM. 

It is now nearly five years eince Mr. ©, D, Fox 
read a paper before the Institution upon the Queena- 
land Railways, in the course of which the Fairlie 
ines which had just been built for that line were 
fully described. e@ subsequent history of these 
locomotives is well known ; how they arrived duly 
at their destination, and how, after partial teats, 
which were, to say the least of it, incomplete, results 
were arrived at entirely opposed to those from the 
trials which had been conducted with thom before 
they left England. Condemned a the alleged 
failure of one of these engines, others were 
never taken out of their packing cases, and after 
lying for scmme yeara in the colony, they were re- 
shipped to England, where they now are awaiting 
sale. For the sake of the prejudiced ons who 
thus condemned these engines, probably the leas 
said the better; the affair was not a creditable one, 
and though doubtieas their condemnatory report re- 
sulted in the postponement of the introduction of 
the Fairlie engine in Australian, the effecta of this 
report are rapidly dying ont, and at the preaont 
time there appears every determination, with a few 


unimportant exceptions, at lenst to do justice to 
the system, 

It ia worth noting how entirely the course of 
events is justifying all that we have said upon this 


aystein from first to last, and it is antisfactory to 
ed that, an in Australia, so over all the world, 
— ia fading ont, and in being encceeded by a 
te subject to the teat of experience, under 
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the most varied conditions, the opinions that hare 
been strennouly advocated by the inventor for 
so many yeors, In almost all parts of the world 
where railways exist, and upon almost every gauge 
that haa been laid down, Fairlie engines are already 
running, or will shortly be ot work, and we 
have now simply to wait until enfficient time has 
— to teat the real efficiency of the principle 
under every coudlition of work, to ascertain 
exnctly how mach may strictly be claimed for it, 
and how much sanguine anticipation bas fallen 
short, For our own part we have little doubt as 
to the reault, being fully convinced that events 
will show that all that we have ever claimed for 
the aystem, will be performed by it, But be- 
sides the significant fact that wide- spread 
opinion has almoet simultaneously declared itself 
in favour of fully testing the Fairlio engine, 
it is to be noted, as a most fortunate clreumstance, 
that the moet favourable conditions pousible are now 
obtained for the construction of the engine. Many 
of the principal engine buikiers in this country are 
actively engaged opon making them, so that the 
faults in construction which have been acen in 
soine of the earlier, and as it were experimental 
engines, to their great miafertune, will not be 
repeated, That such firms sa Messrs, Sharp, 
Stewart, and Co,, the Vulcan Foundry, the Aron- 
akle Engine Company, and others, are engaged 
upon the work, is a sure guarantee that all that is 
possible will be done in the way of good design in 
detail, and perfection in workinanship, #0 that for 
the future the Fairlie engine will stand or fall vpon 
its merits, uninflaenced by any question of faulty 
detail or indifferent workmasahip. We are par- 
tienlar in pointing out this fact, because we do not 
think muflicient wisviats has ever been made for 
these things, and because the various builders now 
at work appear determined to do all that lies in 
their power to insure a complete success. At the 
same time it should be borne in mind that even 
during what may be called the experimental stage, 
the Fairlie engine never made a failure, despite the 
Queensland allegations; it haa, however, ander- 
gone the various progressive improvements in- 
separable from the derelopanent of any new machine, 
and as at present it takes its place on the same 
footing as other engines in the shopa of the manu- 
facturer, it enjoya many advantages denied to it 
before it entered upon this new and yastly ex- 


tended phase, 
Until the visit of the Russian Comminsion to this 
country, but little practical success had attended all 


the efforta made by Mr, Fuirlie to overcome the 
prejudice existing against his engines, and to obtain 
a fair hearing for the principles he advocated, A 
few exceptions, however, have to be made in the 
gencral opposition be steadily encountered. Eape- 
cially should be mentioned Mr. C. E. Spooner, 
engineer of the Featiniog Railway, with which the 
public bas become almost waturated of late; thia 
gentleman, possessing no prejudices or party spirit, 
faw at ones the t advantages to be derived 
upon his line by the use of the Fairlie engine. He 
accordingly lost no time in practically, and of 
course moat successfully, teating the value of the 
syatem. The results of this action are told in the 
inercasod capacity of the little line, the saving of 
capital that would otherwise have been required for 
doubling it, snd the increased and economical daty 
performed by the engine, To these facts we need 
not refer; they have heen published and circulated 
until every one is familiar with them, even to the 
uttermost ends of the earth, But we may safely 
assume that, had Mr. Spooner held aloof, and fol- 
lowed the example almost universally set him, the 
Fairlie engine would not be manufactered to-day 
in nearly all the principal shops in the country, 
For the decisions of the Russinn Commission 
were based entirely upon what its members aaw in 
Wales, and the action they took has encouraged 
similar action over the world, So that, as we say, 
Mr. Fairlie may thank Mr. Spooner for helping him 
to the advanced stage at which he has arrived to- 


day. 

Bo rapid has been the progresa aince that time, 
that whereea before, the number of engines that 
bad been built to order might almost have been 
counted on the ta, there have been, since 
May of last year, no less than fifty-five engines de- 
livered, built, or in course of construction, In the 
history of railways we cannot find a parallel case 
to this, and we believe that no other engineer, un- 
connected with railways, or with manufacturing 
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establishments, has ever achieved such a success in 
no short a space of time, despite the difficulties 
to be overcome, and we cannot but see in it a 
striking proof of the advanced spirit of railway en- 
gineers a who have chown themselves strong 
enough to break through the bonds of precedanca, 
and adopt what promisea to be an clement of great 
commercial value to the lines with which they are 
inte 

We have always pointed out that there exists 
an unlimited field for the Fairlie engine, In 
new countries the construction of railways ea- 
pecially thowe of narrow gauge, and the conditions 
which rule the traffic, are eapecially favourable for 
ite a eae former we have, for the 
moet part, cheap lines, with sharp curves aud hea 
gradienta, and ight nent way; the Fairlie 
engine can travel round the quickest curve ever laid, 
is admirably adapted for heavy gradienta, and 
distresses the rail hut little, because ita weight is ao 
much divided. With regard to the trate con. 
ditions, a8 a rule quickness of transit in of less im- 
portance than economy, Hence, heavier, but fewor 
trains may bo ran, to the obvious aaving of engine, 
tolling stock, and permanent way, provided that 
the locomotive emp be sufficiently powerfal ; 
and a4 the Fairlie engine ia independent of gauge, 
loada equal to the maximum that can be carried on 
the ordinary width. can he easily conveyed on the 
reduced gauge, whilst, ns a matter of course, the 
capacity of the former worked on thin system is 

rtionately increased, 

ut of the twenty Fairlio locomotives now 
being built by the Avonside Company, at Bristol, 
for various countries, and for eis differing 
Sy @, one Was placed under steam, and tried last 

iiny, vious to her being ship; for Peru, 
where she will run upon the Iquiqui Railway, 
already partially stocked with the Fairlie engines, 
The gradienta and curve of this line, it will be 
remembered, [are extremely heavy, there bein 
11 miles of 1 in 25, combined with curves o 
3 chains radius, 

This engine, the “ Hercules,” has a total weight 
of 60 tons, supported on 2 bogies of six wheels 
cach, and the cylinders are 15 in, diameter and #2 in. 
stroke. On Friday, during her limited trial, she 
behaved exactly as all the Fairlies do behave—that 
is, sho ran round curves inaccessible to any other 
locomotive, and traversed a length of execrable 
road with perfect steadiness, Indeed, this was the 
only feature of the trial worth noting ; for whilst 
the permanent way leading from the company's 
shops, and belonging to the Midland Ralway, 
waa almoet too bad for anything to run upon, 
the motion on the footplates waa scarcely per- 
ceptible, although the bogies were in a perpetual 
state of agitation that would hare been violently 
felt upon any ordinary engine, In passing round 
one of the yard curves the play of the bogies on 
each side of the boiler centre line waa fin. The 
excellence of the workmanship and the careful 
Sinish of the engines in pro at their works is 
worth noting, and much ia due to Mr, Alfred Sacré 
for the energy and spirit he has put inte the estab- 
lishment. Amongst the locomotives that gentle- 
man is now building are some for #2 ft. 6 in, line in 
Porn for the conveyance of nitrate from the mines 
to the coast. These again are for working over 
long and steep gradients of 1 in 20, with ruling 
curves only 2 chaine radius. 

In addition to the twenty locomotives, a | 
amount of rolling stock is being built at Bristol, 
comprising all the main features of Mr. Fuirlic's 
syntem as already deacribed and illustrated by us, 
It is being built by the Bristol Wagon Company, 
and Meer rolling stock for 4ft. 84 in., 3 ft. Gin., 
and 2 ft, Gin. gauges. None of the wagons, how- 
ever, are being built strictly to embody the prin- 
elples laid down by Mr. Fairlle with regard to eub- 
division of lond, and to the profitable proportion of 
dead to paying weight for general trafite this arises 
from the fact that the stock has been built to order 
eo far as ite general dimensions for capacity are con- 
cerned, amd ia to a great extent intended for a 
service in which full londs can always be depended 


upon in one direction, But although the capacity 
is large, the utock ia wonderfully light: thus the 
+ft. Gj in. © are 14 ft. long by 7 ft. wide, and 


2ft. Gin. high, all inside dimensions; they weigh 
45 ewt,, and carry 7 tons, Those for the 3 ft. 6in. 
gauge are especially large, baying also a capacity 
of 7 tons, and a weight of 42 cwt. Tho smallest of 
all, for the 30in, gauge, are Gft. by 12ft., and 
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2 ft. Gin. deep; they carry 6 tons, and weigh $1 ewt. 
The underframe of all theee wagons is identical in 
arrangement, being formed of composite side heama, 
of iron and timber, with transverse bolte, and tim. 
ber bracing well arranged, Central buffers are 
employed with stiff springs and a very short play ; 
the heads of the buffers are curved with a rudius 
struck from the centre of the pin, around which 
the radiating coupling roda turn; by this arrange- 
ment it is obvious that the buffers are always 
kept in contact in passing round a curve, The 
coupling arrangemont ia what we have on @ 
— occasion described. A long coupling rod 
upon & pin beneath the floor and in the centre 
of the wagon projects beyond the end frame, and 
benesth the central buffer, expanding into n pair of 
jaws, through which a pin passes transversely, 
actuated by a bell-crank lever ot the aide of the 
wagon. ‘Lhe vehicles are coupled by means of a 
short link, which brings the buffers up face to faee. 
The operation of conpling up a train ia performed 
with the greatest despatch, and without any of the 
risk not unknown by the present system. A link ix 
placed in the jaws of the coupling rod upon the 
wagon to be connected with the train, and is 
sewured by the pin being passed through it, and this 
link, upon the wagon taking its position in the 
train, enters the jawa of the adjacent coupling, the 
lever at the side of the wagon is thrown into posl- 
tion, and the coupling is completed by the pin which 
ja actuated from the lever, This is, of course, an 
operation invelring scarcely any time or trouble, 
and it is certain in ite action, the form of the link 
and jawa being euch that the former must always 
enter, even through the vehicle to which the latter 
belong, be heavily loaded and depressed upon ite 
springs. To maintain the coupling rods in sa central 
& position ss possible in parang round curves, two 
transverse coiled springs are placed near each end 
of the wagon, one end of each spring being attached 
to the side frame, the other to the coupling rod 
iteclf; these aprings, of coarse, only come into 
action in ing round curves, the right or left 
ing being called into play according to the direc- 
tion of the sweep. The Sit. 6 in. carriage stock is 
very praiseworthy, both in design and finish, ‘The 
Orst-claas carriages are 19 ft. bin, long by 7 ft. 6 in 
wide. They are divided into three compartmenta, 
and bold 24 passengera; tho fittings are extremely 
elegant and commoedious, and a Letway of 6 ft, 
bin. in the centre is secured. ‘The second-clasa 
stock is of the same dimensions, except in length, 
which is a foot leas, Each carriage of this class 
holds 30 engers. The weights per pamenger 
are das and 252 1b. for the two classes respec- 
tively, 

The whole of the 3 ft. Gin. atock we have been 
describing ia being made for Messrs. Proudfoot and 
Oliver, who have ordered it for the Dunedin and 
Port Chalmers Railroad in New Zealand. These 
gentlemen undertake the working anil maintenance 
of the line for two years after its completion, and 
no emall credit is due to them for the enterprize 
with which they have ed the system in the 
face of any opposition in the colonies, They con- 
sider, however, that the Fairlie engine and stock is 
better suited for their purpose than any other they 
can obtain, We think there can be no question as 
to the justness of their views, and that events will 
not fail to establish undoubted proof of the sound- 
nest of the policy they are following. 





POWDER FOR HEAVY ARTILLERY. 

Tue vagaries played by the 35-ton gun when on 
ite proof, aa regards pressures and velocities, obliged 
the commitice on explosives to reopen their investi- 
— as to the powder best suited for this piece, 
‘hey have since been experimenting with gun- 
powder grained in various ways ant made into 
pellets of various forma and aizes, ‘The most recent 
resulta of their investigations, as far aa we arc at 
present informed, tend to show that they are 
approaching, if they have not abeolately reached, 

2 object of their desires, namely, low pressures 
and high initial velocities, In the carly stages of 
the experiments solid cylindrical powder pellete, 
Jin. diameter and gin. thick, were used. With 
these it war found thet pressures of 47 tous per 
square inch were obtained with initial velocitics of 
1480 ft. per second. It will be remembered that the 
$5-ton gun gave, with 120 tb, of pebble powder, « 
similar preswure with a velocity of 1870 %. With 
130 1b. of powder the velocities fell to 1348 ft. 
Henos with the solid pellets a slight buprovement 
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in the velocity was obtained, Cylindrical pellets 
in. in diameter, pin. thick, and having a hole or 
indent formed on one face 4 in. diameter and } in. 
dowup, were then used, ” the pressures obtained 
with these pelleta ranged from 23 to 24 tons per 
aquare inch, the velocities remaining good. 

‘The next step was to eplit these indented pellets 
in halves and to glaze the halves in the ordinary 
way. The results of firing heary charges with the 
divided pelleta has, we bear, been 8 reduction of 
the pressures to 14 ton# per square inch, whilst at 
the same time initial velocitics of 1430 ft per second 
are obtained. It is difflewlt to account for this 
extraordinary reduction of pressure without & 
knowledge of all the details of the experiments of 
which we are pot at present in possession, It 
sare singular that these broken pelleta which 
closely approach the mature of pebble powder— 
except that the grning are slightly more aniform in 
size and ahape—should give pressures ao very much 
below thode of the pebble powder with equal 
velocities, ‘These resulta are certainly very remark- 
able, and if repented trinks establish them as incis- 
putsble facta aud do not sag them to have been 
so far the reeult of accident, derangement of the 
pressure gauges, or miscaleulation, a most import. 
ait advance will have been made towards the 
settlement of the powder difheulty. 


THE GREAT AUSTRALIAN 
TELEGRAPH. 

Tue intelligence which haa recently come to hand 
with reepect to the great orerland telegraph, which 
the South Australian Government is carrying from 
an extreme point of South Australia to Port Dar- 
win, has not been altogether favourable. Lp to 
duly 8, the affair looked very promisingly, but on 
that day the Government schooner Gulnare arrived 
at Port Adelaide from Vort Darwin, bringing 


tidings of the collapse of the construction party |? 


directed by Messrs. Darwent and Dalwood, and 
employed in Inying down the line from its northern 
ternunua along the valley of the Koper, and thence 
to meet the various parties working upw from 
Port Augusta, The collapse of Mesers, Darwent 
and Dalwood’s organisation ie attributed ta the 
action of one of the Government overseers, Mr. 
MeMinn, who became dissatisfied with the slow 
progress which the contractors were making, and 
exercised the power confided to him of annulling 
the contract, with the view of carrying out the 
work on behalf of the South Australian Govern- 
ment, Mr. MeMinn's report detailing hia reasons 
for the step taken by him bas not yet been made 
ublic, and Messrs, Darwent and Dalwood have 
still more reticent as to their veralon of the 
ca, as they have intimated their intention to 
appeal to a judicial tribanal to vindicate their real 
or suppoeed rigbta in the matter. Most of the con. 
tractorn’ party returned to Adelaide in the Gulnare, 
and the South Australian Government had to take 
the most prompt and energetic measures to make 
up for the loes of fully three months of fine and 
cool weather. Mr. ‘Todd and the colonial telegraph 
department, which bas been associated with the 
Post Office, have been doing their best to meet the 
difficulties of thé cage; and by this time atrong re- 
inforcements of men, teams, and stores have pro- 
bably reached Port Darwin, and the work has been 
resumed. It is mot very easy, however, to nee how 
the measure adopted by Mr, McMinn can result. in 
the end in any real economy of time, It is intended, 
notwithatanding all obatacles, to carry the wire 
through with the utmost possible speed, and ta 
postpone antil afterwards the absolute clearance of 
the line and the fixing of permanent supporta, Thy 
this means and by hastening forward the workin 
arties from the Port Angueta end, Mr, Todd will 
opes to secure a through connexion by the end of 
the year, although much will remain to be done 
before the line can be considered complete. 

Aas regards the other portions of the great line 
which have been proceeded with without inter- 
ruption, Mr, Todd had received news from the 
Penke rp to July 12. Mr, Babbage, writing on the 
90th of June, states that he had laid out the whole 
of Mr. Bagot’s contract for 514 miles, and at that 
date the health of the le at work and under 
his supervision was excellent. He had been a far 
as latitude 26° 40°, and he was laying out. the line 
at he retarned, Mr. Boucant, the snb-overecer of 
Mr, Bagot’s construction party, wrote from Mount 
Margaret, under date July 3, to the effect that the 
work waa progressing rather dowly, owing to the 
posts bot arriving fast coough to keep the various 





working partica employed, Only 25 miles of poles 
had been erected by Mr. t's party in June, and 
there were yet 150 miles to be fixed, but better pro- 
pitens waa expected to he achieved during Jaly. 

series of meteorological obacrvations have been kept 
at the Peake from the commencement of its esta- 
bliahment ax a depdt, and from these it appears 
that the highest temperature recorded in Juse waa 
85°, and the lowest 43°. ‘The quantity of rain had 
fallen off very much, but there had been slight 
showers. It appears that at the end of June Mr. 


Bagot's y had wired 150 miles of poles; all the 
wire had reached ita destination aud only needed 
fixing, It was expected that Mr. Babbage would 


be sent to the northern end of section BE, whenee 
he was to take a number of wagons and make a 
rapid survey of the remainder of the line, tracking 
it a8 far an the Roper, 

Such was the position of the great Australian 
telegraph in the second week of July. At the l’ort 
Darwin end, work was virtually euspended ; in the 
middle of the great island continent, operntions 
were hardly proceeding so rapidly as could be 
wished ; and only two montha of cool weather re- 
mained, aa the interior of Australia—especially the 
great open plaina— must be given over to great heat 
th November, December, January, aod February, 
Even in June it will be observed that the meteoro- 
logical observations made at the Peake depdt indi- 
cated a maximum heat of 85°. It seems probable 
(that the experience of Angust and September will 
decide one way or the other the fate of the line for 
the current year. Lf the hitherto trackless interior 
can he crossed successfully by the magic wire by 
the end of October, all may yet go well, albeit that 
Mr. Todd's expedient of carrying a flying wire over 
the Port Darwin end of the line seems rather a sorry 
one. It is obvious that, as the working parties 
approach the northern coast, their position will im- 
rove day by day, but it might go hard with them 
if they were overtaken by the burning Australian 
summer, = 500 milea from Port Darwin or Port 
Augusta. Buteven if the line should be carried 
through after a fashion this year, there remaina the 
queation of maintenance, and especially maintenance 
in the summer mouths. Although the working 
— despatched inte the interior seem to have 

ared tolerably well—and better than might perha: 
have been anticipated-—the fact cannot be pre. 
that Captain Sturt was compelled in the summer of 
1546 to retrent from a region which he named the 
Great Australian Desert, by reason of the intense 
heat and the prolonged drought. The gallant 
captain and his companions had, indeed, to flee 
for their lives back te that very South Australia 
which has now engaged in the important work to 
which we hare been directing attention, Australian 
seasons are certainly capricious and variable, and 
what ia troe of one year probably does not hold 

rood of another, Still there seems no reason to 
Soubt the tolerably well established conclusion 
that the interior of Australia is subject to great 
heat during the sammer months, and the main- 
tenance of a telegraph line through this hitherto 
unknown region may consequently prove m work 
of very considerable difficulty. ‘The South Auatra- 
lian Government would possibly not have engaged 
in the construction of the great line but for ita 
Northern Territory venture ; but having engaged 
in it, it has certainly carried it on unflinchingly and 
without looking back. The prosecutlon of the 
work has, at any rate, been attended with the ad- 
vantage of baving added materially to our know- 
ledge of the interior of Australia; and even if the 
South Australian Government should fail in its 
i monirs ua efforts, there in still the consolation of 
{knowing that an alternative telegraphic line can be 
carried, if need be, round the aoutherm and north- 
eastern consts—that in through Victorin, New 
South Wales, and Quecnsland—of the vaat region 
which haa so strangely fallen under the power and 
influence of Great Britain. 


INDIAN COAL, 
Tr is not long since the Chanda coal-fielda were 
first opened, and now we have before us a re 
upon the tris] of coal taken out of the Mayo colliery. 
From the very friable natare of this coal it is most 
probable that the present workings are either from 
re odterop or frou the bet or extreme end of the 


seam, and it may be ho that better results will 
be obtained as soon as the working ehall have boen 
earried further forward into the bed. In view to a 
trinl of the fuel for locomotive purposes 106) tong 
of Mayo pit coal were sent to the Great Indian 
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Ienineuta reg he the Warding Station, It was! gine, ‘The blast main baaa 


burned on their lovomatives daring February and 
Mareh last, being used chiefly on cngines vowing 
goods and mixed trains on iho 16S miler lengt 

between Bidtnaiea and Nagpoor, Several seta of 
fire bars were tried with various epacea between 
the bars; ihose pinced Qin, apart being con- 
rideted by the locomotive foreman to be the 
beet euited for the fiwl, During the whole of 
the trials, the consumption of coal averaged SL 1b. 
per mile rap, that hemg abome $4 per cent. more 
than the English cosl burnt in the same district, 
There dora uot appear to have been any didiculty 
experienced in neing it, beyond making an altera- 
tion in the width of spaces between the fire bars: 
i¢ will not, however, stant re like the 
Finglisk eof, but requires to be burnt fresh from 
the pit, “Fhe head ollicer of the Great Lndian 
Tenineata Uailway Locomotive Department con- 
silers, howover, that if a line were made from 
Wards to the pit, and the coal cond be obtained 
ata reasonable rate, there woehl be wo dittentty in 
working the Nagpoor branch entirely with it, ‘The 
geols and other trains hanied by tle Chanda coal 
were of an averago length and welght, consisting of 
from 26 to 2b wages, weighing with their lous 
1) tons each, No wood fel waa used to fight up 
the fires in the engincs, bat with Englich coal a 
certain quantity of wood ik generally wed, ‘This 
lighting up with eoal mare the poundage per mile 
about 14 Ib, heavier orce the 109 rites than tte would 
have been had wood heen uaed for lighting. The 
consnmption per mile of Nerbadda Valley¢Muhpani) 
coal had hitherto averaged 57 th, por mile, and 
acconiing to n printed report, dated th October, 
1489, the average conamuption of Hanigunj coal 
was then shout 75 1b. per mile on the Kast Indian 
Railway line, Thus theduty done by the Chanda coal 
compares favonrably with the fucl both from the 
Nerbadda Valley and Kanigunj, ‘Che cost of the 
coal was 308, per ton, at whieh price Chanda coal 
proved 20 percent, cheaper than English coal on 
the N, rextension. ‘The eugine divers did not 
like the Chanda coal at first, but after a few tri 

they became better satisfied with ie: and its oul 
drawback acoma to bave been that this coal, while 
Lorning, ‘threw off a great deal of dust.” Te is 
very clear, therefore, thnt the enal as yet worked 


in the Mayo od is of a very eoft friable charseter 
ag not capable of resisting the powerful draught 


the Icecmative. It is alae highly hygroscopic, 
containing, according to assay, mo Ices i sey Tiss 
per cent. of water; and as thin water dries off the 
coal falls to pieces. 


ROUND OAK TRON WORKS, 

Tue Reanl Oak Tron Works are, por ezcelfewee, 
the beat designed of any in South Staffordshire; they 
are handsome in their style, and substantial in their 
construction, while not only have they a floe outward 
appearance, but they are buile in a manner best 
suited to the laying out of the internal machinery. 
The works are the property of the Earl of Dwlley, 
a descendant of the famous Ded Dudley, who was 
the first to saceessfully smelt iron with pit coal. 
The site of the present works ia aleo not far re. 
moved froma the spot where Dad Dudley carried out 
his operations. « Townd Qak Iron Works ave 
situated at Brierley il, about two mike from 
Dudley, clare to the side of the Groat Weetern 
Railway, whilat at their rear ig a canal, eo that ex- 
cellent facilities exist for the transport of material 
te and from the works, Nearly the whole of the 
lind and minerals lying within « circle of five miles 
round Dudley are the property of the carl, and it 
was with the object of utilising on the epot the 
very rich wateriala employed in the eonatruction 
of iron, with which the district abounds, that the 
present works were constructed. The celebrated 
* thick coal,” ten pine thick, is worked fream hix 
Jordship's pits, a8 is abo the rich argillaccous iron- 
atone, from which alone the iron is made at theee 
works, ‘The mine is smelted in the blast furnaces, 
of which there are two extensive plants, and the 
limestone wsest as a finx, is obtained from the pita 
and carers on the estate, The fron proedieed here 
is, for cortnin purpoees, unsurpassed, ond it com- 
tiands a lijrier price in the market than any other 
wade in the aistiet, The whole of the mntrriats 
used in the buildings and machinery avo raised aad 
manvfactnred, aud the buildings, engines, mm 
chinery. Ke, were eructod by Lis tordship’s own 
wavimeo, There are four blast furnaces at the 
New Level, each = lied with bot air stoves, the 
blast being furnishe Calarge ® benm cn- 
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ition running through 
fits centre, so that it ean 


« used for two Loy gmt 

engines at the same ciroe: it ls approached by a 
circular staircase, and & platform runa the whole 
length, 40 that men mry have ready neces to the 
volves, The topa of the furnaces are level with the 
main railroad, which brings the coal and coke froa 
the carts collieries, aud delivers them at ibe furnace 
mouths, The limestone and ore are drawn from 
the cannl side up an incline to the top of the fur- 
paces by a beam engine, which also denwe the 
cinders from the falls to the top, whence tt ie taken 
jaway, and Upped down the cinder bank. The 
| Round Gak Works are built in a very eobatential 
manner, of red bricks facet with white, and the 
caver of the elated roofe are terminated by east- 
tron ting of x very handsome pattern, ‘The 
slated roofs, which cover the entire worka, are sup- 
verted upon ornamental cast-iron columns and 
rackets, ‘The centre portion of the bailding is 
cocupied hy two forges, and on each sido of these 
are the pulls: in close proximity to the mills are 
two extensive warekowes for stacking the finished 
iron, ancl theac warchonecs forin the extremities of 
the front of the works. Tbe boiler honses, theee in 
pamber, are at the back, whilst in the centre of the 
front of the works ia 4 pent little building, ese aa 
the timekeeper’s office, At the back of this office 
are two foree, having shows fourteen pirddling 
furnaces tuench, “Che machinery in No. 1 forge is 
worked by a large rope band from a pulley on the 
pone shaft of a horwontal high-pressure steans 


engine, having a S0in, cylinder and a 3 ft, stroke, | Bishop 


jplaeed hetween the two forges, “Chis machinery 
consists of 4 64 ton telve, whiket in No. 2 forge is 
fa 62 ton helve, worked log gearing from an in- 
{termevliate shaft, ‘There are two forge trains, one 
standing in each forge, worked from either end of 
the intermediate shatt above referred to. In rach 
of theze trains there are three pairs of rolls Ler ps 
their neccesary appliances, Steam ia snp) to 
ithe forge engine i five cylindrical belonn, a0 ft, 
long by oft. diameter, and ene beter vere mh 
cast-iron colurns and girders over a beating fare 
nave, and connected hy a fine to the latter, Besides 
tho machinery already named, there isin one forge a 
very powerful sgnith’s steam sav, which will eat up 
to 7 in, or 8 in. ronnds and aqnares, and in the other 
A Innsaive of lever shears, wed for cropping the 
edges of plates. To the I1Gim, mill there are 
tiree heating furnaces, and to the plate will the 
snine poe irl oe oe “ large annealing 
furnaces, A d-tom Kirke Purge Conpany’s patent 
elena harnmer stands at one end of the foex. 
[lowateon’s patent leating furnace has lately 
been trict here with great auceeva, ‘The speciality 
of Mr, Howatson’s plans consists in bik modes of 
anyy ‘ving hot inetead of cold air to the grates of 
the pulang and heating furnaces, and he asserte 
that in one year coel aud irom to the value of 187/ 
may be saved ina pudlfing farnace, and over 4502, 
in w 12-in, mill heating furunce, by the adoption of 
his em, We are not, however, in poracaston 
of sufficiontiy extensive data to enable as to form 
an opinion of the accuracy of these exthnated snvings 
under a variety of cirenmstances, ‘The jevention ia 
applied to a heating furnace in the following 
manner: All the onlinary ale paseages, euch as the 
opening under the grate at the end of the farnace, 
and the fuel chargtug place, are covered over: the 
former with eheet iron, having a aliding door, 


actuated by a balance weight at the top, which can | Pl 


be Lifted to clean the bars; and the litter with a 
hanging cast-iron door, By this menus all sir is 
kept out from the grate end of the frrnses, and all 
neeeskary for combustion ia supplied from the stack 
end, Atihe bettem of the stuck there ia a aquare 
opening, and, above, several perforations in the 
brickwork ; through theae the air enters, and 

into fives surrounding the bese of the stack, where 
it becomes heated by contact with the flies, It is 
then condacted down, round the neck of the far- 
nace, into a series of paralicl passages, from whence 
itontera the opening under the tire-bare, and ix 
used ata high temperature for the combnstion of 
the fuel, In order that the procs genormted by the 
fuel ahall be thovoughly consumed, and that there 
shall be no smoke, a five is mate in the walls of the 
tire grate, opening by means of perforations both 
abore and below the bars. ‘The perforations under 
the lars are covered with a eortef valve, which ean 
be regulated eo as to supply any quantity of air se 
required over the top at the fire, and can atop it 
altogether when there is no movke, A bandle 
attached to tlis valve ia placed in front of tho fur- 
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nace pear where the man stands, The application 
of the patent to a paddling furnace ia slightly 
different, as the cold air ia first supplied] under the 
perf teaphicnioee a the Beet Of the mlceke Jon 
1 pares raw U al 
the back of the furnace, and fa then delivered Ff 
the heated state under the grate. ‘The amoke-con- 
#itming as cau be applied again the heating 
furnace, By an extra arrangement in the paddling 
furnace, the pig iron ia melted in a separate chamber 
the waste heat from the furnace. This chamber 
is tealt between the puddling chamber and the 
furnace neck, The ¢! af pig iron is put into 
it, sud whilst the i is manipulating hia 
eharge, drawing the balis, and taking them to be 
shingled, the pig iron ia ready to run down inte the 
P ehamber. With a henting furnace con- 
structed on this plan at the Round Oak Works the 
following rean]ts havo heen obtained: In one week 
of ten turns, when a J2-in, mill farnace bod got 
into cegular working order, a saving of 5 tens 
iS ewt, qr, 17 lb, ef coal, 1 ton 2 ewt, 1 qr. 3 tb. 
of iron, apd a joes of 2 tons Sewt. 2 qr. 3 1b, of 
cinder, the deerense in the latter being accounted 
for by the saving in the iron. It is also stated that 
the furnace has worked hetter, the iron being 
sooner and more nnifermly heated, that the labour 
of the furnace-men is disninishe?, ag leas fire is 
required, and that there ia every appearance that 


j the brick lining will last mach longer than is nganl 


with the ordi apparatus, A puddling furnace 
has recently resent fi at Mr, Thomas Vaughan's 
i Auckland Iron Works, and there wae a 
saving during the firet week it was in operation of 
fowl. O qr, 9 lb, of cond, and 2 qr, of iron per ton 
of peddied bar made, 

Reond Oak new forges, which are aituated at 
aebort distance from the other works, have been 
— — - pagal ed were reaper with the 
object of making a cient eepply of paddled 
bars to keep in advance af the works, The 
puddling furnaces, 25 in wamboer, are arranged in a 


moped bone 

rom 
eylindzicn) boilers, 35 it. by ft. diameter, 
which are at some distance d the engines, 
ani clear of the works, To each engine there isa 
forge train, helve, and a peir of shears, ‘The cam 
rings are driven by pinions on the fly-wheel hafta, 
which work into wheela on an intermediate whaft, 
and are geared te the eam ring shaft, Each belve 
weighs 6} tons, ‘The forge traina are driven frow 
the ends of the intermediate shafts, and two pairs 
of es sheam, worked by genring and 
eran 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Minnassenoven, Wednesday. 
- The Cleecland Trem Marlet.—Y the 
pete ot Ss Raat ot Ragas, iron trade was in the 
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angle iron. 
The Tronworbers owd Ma. Hughes's deard.—On Meniday 
a very lorgely attended meeting of ironworkirs waa hell at 
Soruth Stockton, and the feilowing resolutions were unanie 
mosely aprons to: 1, Thmt nothing short of the additional 
& per cent. on the pasent rate of wages wil aa the krem- 
workers of the North of Eegtuml. 2, That if the inn. 
workers are to be bound for nine months they claim the 
5 percent. nstime Larguin, And if the 4 per ernt. be not 
granted they do met consiiet that they arc a for that 
Peried, Arrangements were sade for betding another 
mieding on ae early dete. Le ie very enfurtnmate for the 
Tward af Arbitration, ee ee 


w 
established, chat the ironworkers every now anil 
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dat the rate of 4 per epnt. per 
Aditsonnt machinery is required to meet the ig- 


oee Oo The compan 
Innd Railvay Coe F gth of Morliament 
having sanctioned ¢ tet Bath and Erer- 








Within the pet 
few days the chairman of the Goard of Arbitration and the 
operative eecretary of the Hoard hare written to the New- 
custle Chronicle aliaying et pressiogs of opinion that there is 
conshlerable dissatiafnetion étnotyet the irom werkure A PO | creech line, will ren some Ixrge and powerfal ateanwors from 
gent. There is undoultedly a disposition on the part of *) Puole to Cherbourg, ily Chie sneans it is espeetod that a 
large gare Byer g betle rong MyPage cdc al journey from Hieminghans to lapis could be e@ected in LE or 
ion. Tk is oped, ever, o pwanselyes 145 tomers, 

will do their beat to rommone that diepositicn, and explain to | 2 LST 
thee fellow-workmon the advantages of the Board of Arhi- 
tration. 


The Nine Hours! Mavement.—The ledications of the us- 
happy struggle for the eine hours’ movement in the expi- 
neering trade nt Newrnstle being terminated fast week has 
reeulted in the mem ginking an oer to Uhe inmastere, which 
us tejected, and dhe ion have petarng to theit demand 
for the nine hours pure amd siinple. Ae. Borneti, the ; ‘ i 
dent ofthe Nine Hoare’ Leegas, enggosted that the men |, Labour nnd Coptiat is f 
Should secept the proposal ef the innsters to concede two of | 8 #00 in 8 very enecttiied im Bouth Wa 1-4 A oom- 
toe five hours ssked fir, and purchase tho other thres fre | feeeeee of duis gates ul the Terr nehire abd Domanouth- 
thelr emplorers, This suggestion was oomsiderad by the | sbiro miners, coliiers, aed iron kert has demamied ay 
worn, and, aller a rote by teilot, wna adopted. The beelaien wilvnpee of 1? per cent. in wages, er rethor thie rosterration 
of the tem vas pleond in the hands of Mr, Mundeila, MP. | of My per ceut,, which, they pinte, Was taken off in Fyklruury, 
for Sheffield, and that pestlecnan throught it officially before | 1405, “ when the souney mnrket was high, 
the Masters’ Association at Newcastle on Fridar, The men 
having previourly arranged for o great mass meeting on 
Saturday, held tint meeting, and they boped to be able to | station at Nantshach. ca the Loeedlon and Nerth-Wosters 
bay the nnawer of the before it, The mrstora, hows | pi4j ¥. WAS « d for passenger tralia on Monday. The 
over. did not tepty in tiane for that month There were | esemini¢ation thus formed us ipa ditect poate between 
not fewer than DKK) men at the mneting, whlch wes held | Carlif, Manchoster, Livorpoul, Glasgow, Edinburgh, and 
on the Town Moor, Speeches in favour af Mr. Burnett's | the north generally. 
preposal were trade, and strong hopes were expresced that s 
the matter might bo epestily settled. On Monday the 
maaters replied, rejecting the offer of the men, in terme 
whiel will be already familine to your readers fromm the : 
pabtication of Sir W. G. Armutrong’s letter in the tinily Glasgue Pig-Tron Market.—Within « permed of five 
journals, A mass meeting af the son was beld on Monday | weeks, commencing about the of August, the price of 
ight, and ther ununimeusly peared the fullowing resclu« | warrants in the Glasgow Pig-iron morket fell not leoa than 
2 “That this morting is of opinivg, sinne one eenpaoyers | 44, SL. per ton, the lowest pri Aiged being She. id. per 
have refused the offer of compromie which we have made te | tan, which waa mnehed on the Sich ule. Apparently the 
them, that it is advisable ta stand eat until the wholecf eur | * bears” have had their day, the bulla” even to hare come 
original demand is conosled.” After a ewicidal Sight fur upon the scene for a titan ; ut all events the peiere have ad- 
twenty works, the question has assumed ite original position, | vanced, nzd the market hes becress somewhat fiemer, A 
Financially the mea ane eneoaraged to bedd out for the nine | wok ago Oe 4d, cash and Sta Td. one month wess the 
hour, and to agree to no canpromiat, This week the 1102 | prices paid; yeatenlas, however, priove had iinproved to euch 
strike hacds remonicing in Newenst®s hary weosired 2s. each | aa extent that Gn Geb whe paid at the opening 
fren the Leages, and im per child in addition hos boem paid. | market, and oven at the close Gla thi. ens asd 62 
Fron ail porta of the United Kingdom the aulvcriptions | month were obtained. To-day’¢ market has been qsict— 
flow in more liberally. Mang of the foreigners whom the | ls. H4.one month and @ls Td. cash, closing nuuiinally at 
siastors have brought from the Comtioent ar returning, | the latter pres, The shipments of Seated pig iron dast week 
The expenses of come of them are pald by dhe Nine Moura’ | were gool, being: Foreign, Ui,lé> tone; coast. 
League. wine, tons; total, 2,862 toma Same week last year, 

Pedtting by Machinery —Yosterday the commision ap- | AS3 awe, - Decrease as compared with Inet year, 6470 time, 

nolnted iy tho lan aba Biael Institute to viait ithe Undid Tha Ne pti dur 1871 are @4 Gu tones fhe Ire, 

tates for the purposes of obtaining infeemation on the woek- | 4 872 om bag 7 Sar ieee a mae for shis year 

ing & Danks's rotary paddling furnsee were to sail in the x Vitnken With lest af H tans The inports of 
City of Baltimore for New York, The gentlenen euasti-| Metllebrough iron into Granygensoatth for Inst week were 
tuting the commission aru Mr. J. Snelus, Dowlais; Mz, | 15%) logs; stsee week Inet year. ‘KI tones increase, 890 
John Hester, Wolverhampton; and Mr, John A. Songs, | !0% _ Total importa for 1851, 02,0084 reas till same dase last 
Middlwbroegh, They have taken with thee a quantity of a 50,304 tena, total setrone Dot Tl, M100 tons The 
Cloveland pag iron for the purpose of making experiments |“ oof Pix pig in the public stores have been teduced by 
with the puddllag Corners, well nigh Si, iH 0 tous daring tho last fow eee ka. In Messrs, 
P Coonal and Co.'s store there were 274,297 tons in wtock, 

Shiphaifding—Yeyorsd the feeb that afl the shipbuildieg | warrants for 367,20 tone at the ccd of last mouth p ned in 
yanis on the Northern rivers ero as busy aa they eam be, fthe Canal Co.'s steave 15,142 tone, with warrants 14150 tone 
there is nothing now to report. The quantity of iron beld by makers is almcet emlirely ex. 

: —— pamsied ta inct, sane of the largest firma bave orders on 
be Te on . ae aoa ind woich teey will not be able ta counphede for scone titne 
NOTES FROM THE SOUTIL-WEST, to rome. ‘The elfies cotted by throwing shout 7O,00 pe 

Carmarthenshire Miweral Besiteeag.-~This Propeecd line, | of Carron iron om the market ie now meurl ge over, axl 
if carried out, will commence by mw janction with the Car. | thee d demand fir ordinary No. 3, althougs 
mmarthen anit Cardigan way, at Carmarthen; and posse | there de til a laeze quantity of English trom kwing sent to 
ing through the important Lime district of Liangendeirne | the fundera Whe susber of farnnoes in bios in Senthowd 
and Porthyryd, and the rich mineral cowntey of the Groat | mt this date is 12, 

Mountain. i¢ wilh terminate at Pontardulais, joining the 
Lianelly Hailway at that place, in direct commuricution with the new company, which | spoke of formerly aa being formed 


the port of Swansea. chicily among the Tharsis Sulphur and Copper Company“a 
Ths Nise Hours’ Movement of Bristol.~—Thers are ra- | sharebcdders, for making rails under the ices 
moura of ao intention, on the part of dhe killed mechanics patents, hare now actually eoneladed arrangements with the 
of Berletal, do stnke for the nina hours! system, alter the | repreeentatives of the Dukeof Hanwilton for the aenpaisith 
example of (heir Newcastle comradea, The Bristol men are | at Cambuslang, of 100 actus of [anid on which to erect their 
Birt to be awaiting the reeript hy their employers of acroe| works, [tie umdorstocdt that the eom any will consdst of 
considerable — orders which are anticipat On three | tweaty sharwholders, each holding ane share of ef, 
onlers omning to hard, the men aru enid to ] forward The Olyds Shipwrights’ Sfrite—The Glosgow, Partick 
with cooBiteie to the enforcement of their views and ile- and ext chiperights Lave pow neacly evinpleted the 
ny sixth week of their strike for no advance of de per week. Lh 
-t Bier cevore the Tef—At a mecting of the Cardia| will be remembered dhat the employers, with thie exception 
Lornl Board of Moenith, on Fridey, tho surveyee roported| of Moers, Tod and Metiregoe {who granted the whole 
that the Buta Trustees hint consented (o a weir belag thrown | advance), met the workmen ~alfway in their deanand, and 
heros the Tat, none tho South Wales Railway, or mther the | offered an ineroese of La. Gd. pee week. This offer wos 
Seuth Wales division of the Great Weatern Railway brides, ecorpied at Grovncek atl Port-Glayow, but was Tojeetuct ity 
on the ather aide of which a sewer could be carried to ennble | the yards further upthe Cirde, wher: the erike was ma- 
the new district ta the weet of the Tad to te drained inte | tinued with eren greater vigour dhan bofoew, and to-day the 
the Cardif sewers, Hy menea of tle weir tho whole of | movement my be said to have reached acrisia, Last woek 
the new district enn be draiuedt ito the old sewers at one. | notions were posted up in the buildingeyurds threatening a 
third of the expense af a proposed ach » muke & syphon | general lock-out on the Clyde npliws the avn in the Glargow 
under the river with pumps on cack side. district commmecrend work on & ast ces Che saree terme 
Messra, Wevity af Hriefot—te is stated that Moser, | ®* their fallow-weeknso in ok, &e. These notices 
Warieg Brothers have offered to widen Dristal Bridge at n have only bed the effvet of Htrengthening thoes cn strike in 
cost of COM, on condition that the citizens exsaent tu thee; tH? eeterminntins to carry their poiut; wenn of thee ro- 
laying a tramway through the city, sumed work on Moedny. niud at » crowded Tuveting beld in 


the Princess's Roomea, Partick, oa the pretious Suturday, j 
State of Trade at Mertagr Tydft—Tha trade of the. was moved thet if tho increase aakeel was pegh 
Merthyr Typifil district continue unaltered. The sen of tho} within a week, 4 fd. per hour rhonld then be demanded. The 
Abenlare and Rhoexdda valleva have been working stendilr, | motion, Lowerer, waa nol eatried, 7: being reeled simply 
At the iron works thers har born a good steady tralo doin, | ta adhere ta the or ginal request, In this resolution the 
snl further orders ar anticipated. A gout veal depoands, | Glasgow raon ate stated to have beth the sympathy and the 


howeror, upon tho course takew by the labour qeestion, pecuniary aid of those in Greenock and Port-Glaspow. The 
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State of Trade at Neeport 
several of the foreign markets ke appriacKing its close the 
ironmosters aro puthing firnard ther operatinna es repidly 
an porible, Ateerican orders ate at PIMCROUS, eel teores 
te a fale continental demand. There is 8 considesable 
current of business with te eslonirs, and especially with 
Canmda. Tho eteam enat prupei A ere mob yquies eo tums 
premed with onlers as they were recently. 
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Rignury Baifeoy—The new junction line between the 
Khymacy terminus at the Ithrmnes Iron Worke and the 
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Nese Matleable Tans cad Steel Words—Te ja stated that 
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few hover camo cot on strike, the vast majority 
ef them being engaged on coetrast work, Of late two or 
hirer meetings of employers and workmen have taken place, 
with the view of eSecting a compromise; but, sa both parties 
remkised Erb, ko attangument was come to, and in the 
Incantime os neeny Ht the carpenters os can get week olae- 
where art losving Glasgow. Forty-one Ieft for Neweustle 
om Saturday, fifteen leit on the previous Wedpesdsiy, ret 
therw is acd to be eenployment for about eighty were. The 
wages there are 4. per week for mew work, with extea for 
old work, Other twenty cern wete to leave this morning 
for Troon, nn the total number remaining in Glasgow is 
only 170, Messrs, Tod and MeGreger, who employ about 
f0 men at new work, amd 140 at repairy, do net intend bo 
join tho athor eeuployers in the threntened lock-out to-day. 
The Port-Glasgow etployereare personally oppoeed to the 
proposed fock-out, but the Glasgow Shipbailders and Engi- 
soers” Asecintion hare firmly resolved en the evtires the 
ieternd to pursue, The dispute is largely interfering with 
the completion of saany Ywewls now in baud an the Clyde 


Clyde Wages and Thowes Woges Cowtrmafed.—A short 
leader mtu hiss appeared in ome of the Glasgow ilaily papers 
thid week, which bas excited a grent amount of consternation 
ating eteplorers and omployed in the ahiphullding, engine 
building and boilronking trodes, It is based upon the 
reports of the Gorersiment inspectors who revently mundo the 
state of the metal manullsetures of the country the subjret 
In tus columns there are giten the rites 

paul the Cisde and Thames nepectirely, ta 
ha, oxg!e-irun emoths, rivetters, caulkers, platers ans 
fitters, carpenters, and Boathailders, joiners, bkekmokers, 
printers, pattern-soskers, litters, iton-turners, 4c. As given 
ty the Goversment inspeetors, the wages given in the same 
branches of Iatour show s marked comtrast. The statistics 
were compiled acne months ago, amd, therefore, the contrast 
cannot te oo caarked now an the wages op the Clyde have 
been tending epwarda in the Literins while the wages on the 
Thames have practically remained usehanged, But taking 
tho statistics as thay ary given, bowever, it may be stated aa 
a genera] fact, that sbiljed Jahourin the aboro-mamed trades is 
pridon the Ciyde nt fro 6a. to Ie and even 13s, lower per 
eck than om the Thames. For instance, blackemiths aro 
: palilie Clyde engine shops, on the average, te per week, 
jand on thi Thantes So; fitters 24s. kL as against Sta; lson- 
turmerm, 2s, as againet Jie; patiern-makers Me. to 27a. as 
agninst Ue; and so on, 


New Porty-Tim Crase fir Glasgow Harbour.—The Clyde 
Trustess have approved of a recoumendation fren the Com- 
talttee of Managerent to erect a forty-ton crane on the 
General Terminus Quay, af the cart-end of Maviahank shed. 
The trate of the harbour has of late incrrasd with sach 
enormoss rapidity, that tho erand sorommodation is very 
isenflirsemt, expecially when the wants of the marine engine 
Heme are consilered, “ 





























The Seirteg Mochine Trode—A few days ago there were 
mo fewer than 201 cease of sewing machines from New York 
tandod at Glasgow; and about the sniee time S74f, worth of 
sewing machines were shipped to Antwerp by the steamer 
Peru. 

Wek Herhour Works —itherto the autumn storms have 
had oo effect upon the now berbour works ot Wieck, Siar 
operntions were resumed thie your, the breakwater lias been 
carried out to a further distance of 100 Little more will 
now be done till pext spring. 

— 

Won Prares.— the widest plates hitherto made in York- 
shire were roiled on the Zod instant at the works of the 
Faroley Iron Company, near Leeds, in ome of their mills 
thost reversing mnotiog, Cnn of thee plates, which is 
cated squinee, messures Hit, Zin, each way, and is only 
| Lin. thiei, is om viow at the company's warehouse, Dupke 

atreet, Leods together with a large exmivircular trout plate for 
& tnbrine botler, 12 ft. Gin. diameter, with a flange round the 
ewuter citvuinferemre Glin. deep, and theve holes for duce 
{ about Sit. diameter, ent and danget 4 in. deep by special 
machinery. 

















Tits Coa SCPrLr oF ova Navy.—The correspondent of 
| the Tiree who has been with tho combined syumiroms during: 
toe Teeemt eruiss, writes as follows concerning the coal 
supply. Ife a Turning now te the quesison of the coal 
supply to the nary, in metinaation of some yrvious re- 
marks of mine relative to the very inadequate existing 
mean of sapple nt Queenstown, J will here wil A few wonts 
relative to the cost and quality of the coal supptied to [or 
| Majesty’a ships at Lisbon, es mnother step towants renti. 
jiasting the whole qurstien, Cosle nro supplied to Bler 
| Majesty's ships at Lishon under contract, the prico paid by 
tho Adusiruley being 2ts. per ton, ant the eomtract specially 
declaring that the coal must be one half Welsh and the 
ker half nocth country, The contractor ia bound to 
keep 1009 tena in store, which the Admiralty can 
| Pu chase or not, ar they please. The Grst etriking fact 
tee bearet about this onl is that the Royal Mail 
land other steamship companies, whoeo Toasels vind (ee Fort, 
) will mot take this coal at any prios, owing te ita inferior 
stegin-generating propertios as wanparcd with hulle ‘Tho 
seorme’ thet in that the dilference ly the freight of eoal to 
Lishow betwnes Sunderland and Canliir equahses the cost on 
delivery in the Tagua, The third fact, ae 8 deduction from 
thet last, ix that the Admiralty in paving the bill Gor the S000 
tone of this mixed coal sapplied to the combined sqaadrone 
on thelr arrival in the Tague from Queenstown the other 
uy, will. in the iufersor quality af the cal supplied as cote 
pared with Webh coal, throw away 21 per cont upon the 
totel amount of the bil, LE know nothing of Parliamentary 
of olher preesere, which many be suspected of being brought 
to bear upon the Adusiralty, and Jeading to such « state of 
things. 1 oely know of the facta we E bave stated them, and 
ooly remark upon thee that the neccesary recordin) measures 
be taken if i¢ is considered in oScinl quarters quite ex- 
pediont ta do so," 
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GUINOTTE’S EXPA 





We annex the two diagrams (figs 1 and 11) which we 
were compelled to omit free our description of M. Gai- 
notte’s Expansion Gear on page 201 of our last number. 





RECENT PATENTS. 

Tne following specifications of © completed patente are all 
dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office. Chancery-lane. 

(No, 2812, 104.) William Edward Gedge, of 11, 
lington-street, Strand, patents, ae the agent of Hyacinthe 
Vigour, of Charleville, France, arrangements for facilitat 
ing the rolling of iron bars of square and circular 
at alternate portic ef their gth 
consist in the application to ordinary rolling mills of a 
channel or guide for receiving the bars from the roughing 
and delivering them to the Gnisbing rolls, the delivery being 
intended to be effected so as to insure coincidence between 
the round and square portion of the 
parts of the channel in the finishing roll. 

(No. 2816, 64.) Frederick Burney, of Faversham, 
patents methods of manufacturing “ pebble” ganpowder 
which we cannot describe in detail here. 

C8o, 2818, 10d.) James Stead Crosland, of Manchester, 
patents forme of steam boilers consisting of two barrels 
placed one above the other, and connected by of 
conleal tubes, which are sometimes Gited with internal par 
tition tubea. In some cases tho lower barrel of these boilers 
ia of very small cing in fact merely « large pipe 
through which the can be blown off and the f 
adm 

(No, 2819, 
patents appa: 
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These arranger 
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boiler 


wed 





Westray, of Barrow-in-Furness 
ms for moulding cast-irce ingot moulds and 
similar castings. This apparatus consists of a moulding- 
bex made in pieces, and properly Gtted with a cover and 
base-plate, the latter being also fitted with « perforated 
hollow cast-iron core bar, In using the apparates the core 
bar, surrounded by hay. hands, is placed im position on the 
base-plate, and the pattern being placed round it, the space 
between it and the pattern ls rammed with sand in the 














ual wa The pattern is then removed, and tho sides 
ami top of the moulding-bex are coated internally with an 
uniform layer of loam, and then arranged in position on 


the base-plate, and secured together. ‘This method of pre- 




















paring a mould for ingot moulds appears « handy one. 
(No, 2820, 64.) Edward Thomas Hughes, of 

Chancery-lane, patents, as the agent of Jan Anthony Me 

of Ameterdam, forms af nozzles for fire engines, &c. The 
peculiarity of these nozzles consists in provision being made 
for the admission of alr through oblique lateral or other 
passages, close to the fpoint at which the maximam con 
traction of the nozzle takes place. It is clakmed that by 
the admission of the air at this point delivery of the 
water i# greatly facilitated on i 1 sketch shows 
mo ferm of jet ‘Prope god, the openings for the admission of 





air being at 
(No. ls. 4¢.) William Robert Lake, of South 
ampton-buildings, patents, as the agent of Richard Vose, 











New York, vartoes forma of helical steel sprin 
with, and some without ind r corm, Sor 
in makiog thee are of peculiar 








2880,10d.) Richart Pudsey Dawson, of Delbury 


Hall, patents an arrangement of slide rest for enabling 


ar and corresponding | 
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The rails are of rolled iron im lengths of 
14 ft,, and, embracing three sleepers, are 
joimted af 41. Gin, from the end or 


1871, 














joint of the sleeper, the most important 
part 


of the track being thus well 
d and protected from injary he 
f fastening the rails admits of 
mg easily reenoved without dis- 
turbéng the roadway, so that 
continuoas sleepers are well Laid in con 
crete, Mr, Page expects that they will 
not require a a for y Fig. 1 
tupresents Mr. Page's 





mode 


ther 








when the 





im Our engraving 





slooper in tranaverse section, Pig. 2 being 
& part longitudinal section nod part 
im, whilet Fig. 3 is « plan view 

method of laying 4 tramway 
by Mr. Page Ulestrated 
which is drawn to a | 
scale than ther figures. He forms 
the bed of paring with comerete 
phalte as is usual in Glasgow, leaving a 
space between the paving stonea. = Dur 
ing the time the psving stones are being 
laid blocks of timber are placed lo 
ypening to guide the paviors in the 






T 
as : posed 
in Fig. 1 
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work. When a fow long are thus 
formed the wood amd the 
space from A to B is filled up with con. 
crete. Tho iron block is then turned 
downside and filled also with con 
crete, and then put in position, with of 
course the rail side uppermost. Sand 
or groating ls then rammed between the 


paving stones and the blocks. 

cast-iron sleepers weigh about 
© yard and the rail about 
With this system so 
laid Mr. Pago considers that it will 
hardly be mecessary to tie the sleepers 
in the gaage, being well kept withoat 
the nid of the-bars, Should they, how- 
ever, be required, they can be onsily 
ting and held in 
bottom «lige of the rail 









place by 


and its key, which will thes lock it. 
We are oarselves inclined to believe 
that the the-bars would be found to be 


neoassary. 

As ttus system is eaid to effect in the 
frat cost a mring of from 150i. to 200f. 
a mile, asd « corresponding saving in 
maintesance, it is worthy of some con 
sideration; but it is only falr to state, 
that although the system has been very 
favourably received in many quarters 
foar has been expressed that ‘Tt will be 
too rigid. In the case of a tramway, 











geometrical and ornamental patterns to be prodeced in the jowever, intended te be traversed at a moderate speed br 
lathe, We could not descrite this rest beledy. | properly constructed vehicles, we do sot think that this 
(No. 2881, 6d.) Jacob Geoghegan Willans, of 0, St objection poeegsses much force. We snilerstand that Mosars. 
Stephen's-crescent, lington, patents esing as fuel peat Fic.t 
sawdust, or other | me matter, which bed been roasted 
| or *torrefied” at a temperature between 212° and a red 
heat, #0 a9 to dry it, and bring it into an easily friable 
condition; swch fuel being carried into the combustioc 
chamber by means of alr. This patent also inclodes the 
combination of tar and lime with peat or other ligmeous 
substances, to form sheets or slabs, and the masufacture of 
an artificial wood, suitable for firulights, &c, by combints 
pitchy or resinous substances with o “ torre * ligneour 
matter already mentioned. Mr. Willans aleo claims a 
method of reducing pltchy substances to a fine state of 











division by agitation with nom-solvents whilst both are in 
the flaid state, and then cooling the mixture, to as to 5s 
solidify the pitchy eulstances zie ~ 
(No, 2636, la 4d.) Edward Pield, of Chandos-cham ie h/t 
bera, Adelphi, amd Richard Moses Merryweather, of Long- he 
acre, patent impro tein five engines These I ve 
ments inclade a method ing air into the air af 
a pamp while the latter ls in action—a n which we iz 
tend to iustrate shortiy—anid also arrangements of pum 
tn engines constrected om the primeiple of the oellpile 
seach engines being arranged to drive centrif L prateay 
dire A mode of ereating « vacuem in the suct pipe 
of steam fire engines by condensing steam within air 
veesela of the pumps it aleo incladed in the patent. 
2845, 10d.) Hichard Herring, of St. Mary’s-road 
Canonbury, asd Robert Alexander Novare, of Twickenham 
patent arrangements of aphie primtir { 
which we cannot give a tion here, & wh 
ts ¢ something to aay om a future oc 
(No, 2849, 3a, 8d.) Jolin Cope Haddan, of 41, Treharne- 
rou ub arrangements of carriages for s 
tramwa of constructing the perma t way 
of such tra " riptl f plana would 
occupy more space we could give to them here; but 
we may mention tl Haddan advocates tb tion 
of a sy 2 of narrow tramway vebicles of wach size an t 
bec f being drawn by reo, The details of 
the pl appear to have been carefully worked out 
PAGE'S TRAMWAYS 
- | » Kd nm abd Sona, of vw, hare secured the 
Tae annexed cogravings illustrate a system of tramway xriusive Fi te poly all t materials fee Mr {Pag ‘ 
natruction designed and lately patent y Mr. John Pag ratway - 
C.F of (il . It consi f a contin + cast-iron 
sleeper, made in lengths of t (n the top and about t Weer Lvoraw Tetreggarnr—A submarine cable bas been 
pa long tadinal slut we I thie slot of groove | [nid suceessfally from Barbadoes to the island of St. Vincent. 





@ L-rail turned thus Fis cocured 





ith wedges at intervals, | Another cable has been laid from Trinidad to Demarara. 
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MOORE AND HEAD'S 





nals iia ity ins Horns Peet» imple io of 

jane '. corte 
and M? Charlee Arthur Had (ot the few o€ Heat Weebt. 
: and we now give an en- 


fraving construction, The arrangensest consists 
ply of a palley, boenppen became | ebain , enst in 


part of it there can be mounted t! 
passed 


the figures. 6 whole forms a very 
combination which will be usefel in many casos. 
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SELENITIC MORTAR, 
8 PU Poy rot _ nndent *C, 
| our a Ang 
wlth tofmmenee ts the patent coleaitio merten, will you kindly 


Ling asd passing into a bulky powder, the lime i then 
converted only wery gradually ‘ae the hydrate and solidifics 


applied in the 
werk. Now the fleet result of this is a much denser 
mortar and ene which will with advan a vastly in- 
ercased quantity of sand, and in the cementitious qualitica 
thus obtained lies the chief value of the mew caatolal 

Mf bearing these chemical fects in view wo turn to the 
letter of “C. EL," we find that the lisse ccaployed for Air 
selenitic mortar modo many years was * thormaghly 
sloked,” and, theroforv, it was not sclenitie mortar in our 
orpee at all. 

Then with reference to the mode of fai og. age ule 
phuric acid to the quicklime—which arcomiing tothe patent 
1s done by using water asa carrier—the prpcecanf atnoant 
of acid is obtained b siiieg to this water enough of oil of 
vitriol or of some soluble sulphate to equal in quantity en: 
2h per cent. of acid of the lime used, In your ealaable 
article quoted “CLE. tho accidental canission of the 
word “or” would seem to imply thet one of the sources of 
sulphuric seid employed by us, “viz. green vitriol,” was 
merely another forta of calme sulphate whieh, owing to ite 
chespores and universal ilistribation as plaster-of-paris, is 
perhaps the best souree of the acid. For latorstory oxperi- 
mente tho acid itself is the best thing to use, thoagh in actual 
Practice we recommend the em ent of nr 

‘These statements will, f think, dis of the second of the 

jections of *C. E." “Ibe third point raised is tho mixture 
ef Portland coment with green vitelol, anil hero my experience 
is at variance with the obscrvations of your correspondent. 
L have not found that good Portland cement is influenced 
trentment with the small dees of ackl we advoente, thoag 
the eet of a light, limy Portland, is thereby retarded, and 
inferior Portlands er Hes thin peoorrs deprived of their 
dangerous property of blowing, oor J be sald to be improved, 
Our patent, however, in nowny relates to Portland, whieh 
tots owing to the hydrated dowble silicates of lime and 
alumina, and can obviously not bu hardened in the manner 
suggested by “C. E.,"" namely, by the introduction of sub. 
Manews tonding to form calcie sulphates which are not only 
red soft, but also very soluble. 

“er sno fimally to the consideration of tho chemistry 

lavolved in the singula® behavivur of caustio ime in the 
fence of vory minute quantities of sulphuric acid, and 


HOISTING PULLEY. 





‘ eeimute quantities must be borne in mind, for they prove the 
chief saturabling-bloek in the way of many would-bo 
| of the nature of schenitio mortar. Some very good c 
| have said, “ Why you are omly making caleic oo " 
| roundabout way ;" forgetting that to convert 100 parte of 
| ealete oxide into ealele sulphate, would take nbout 143 parte 
by weight of sulphuric acid instead of the Uiree parts we 
cao, and that we chould then only get a tees aift and rotten 
ite i wand in liew of a dense 


then, doos this aci i 
ia still undetermined by chemists, though » simple solution 
points to Ses of contact action, whereby the froe acid 


ho po panne de ae pac gh a trey agree roa 
ie ¥ 


of water hydented caledse hich immediately after 
this combination has takem place passed on its acid to tho 
nearest particle of lime, leaving tebind it an atom of calele 
hydrate, This hydrate, owing to the intervention of the acid, 
bas been formed in an ¢ ly different way to the hydrate of 
ordinary mortar. As the lime is in tho masecnt state, this 
action might readily take and a rery small quantit 
of walphurie acid well distributed would spordily pass throw: 
the mass, Such, at any rate, ia the lstey of selenitic 
mortar, ae explained General Seott, and I would ask 
thoee of your readers who are interested in limes or cements 
to give to this subject their careful consideration, The very 
sarprising reealts which have been attained by this process 
aro already eveiting the attention of some of our most 
eminrnt architects and imeors, and to an entire 
change in the mode of nsing lime for building purposes, 
Lam, Sir, your obedient Serrant, 


Gitnerr Kt. ‘itepanave. 
Lambeth, Octotwr 2, 1871. 


Tae Lown-Vaxerrtanr Scanw Puorezirn.—Wo ar in 
formed thot Mrs, Vansittart is rapidly extending the appli- 
cation of her special form of screw propeller to private steam 
ships as well as to Government vessels; of the latter class, 
oo couch satisfaction has been afforted by the vessels pan f 
fitted, that orders for several more have recently been issued. 
OF the former, out of the Meet of eolliers belonging to tho 
Victoria Docks Eagino Works Company, some hare 
supped with the propeller. Upon the vests of other com 

the varging curve lines which form the subject of the 
Yansittart propeller patent of ISGs, hare been adapted to 
the pear-shaped sortion of ecrew with which the name of Mr. 
Grilliths has been assceiated over ince LS, We may add 
that a lst clase certificate was # to Mra. Vansittart 
a Government for hur exbibita at the Naples 
xhibition. 


Tur Last ov rit Connise Matt St2amers.—A curious 
aight wae witnewed on the Mersey on Satu last, At 
high water, about noos, there was towed out of the Hirken- 
head docks, already for sea, an enormous wooden full-rigged 
ship, with a straight stem, amd that curious dumpy stern 
which is peculiar to enme American shipbuilders is was 
the ence famous paddle-wheel mail steamer Adriatic, the 
last addition to the Collins line of steamers, eetablished by an 
enterprising American flem to share the Liverpool ant New 
York passenger teale with the Conant Company, When the 
Collins tine was given up, the Adriatic was run for some 
lime on the station between Seathampton and New York, 
and her mageificemt tings and high «peed made her n 
favourite to passengers. Afterwards sho was ono of the fleet 
of the nbortive Atlantic Mail Company that ran steamers 
between Galway and New York under the auspices of « 
bb cate monil subsidy obtained through the intlaence of 

ed. Orrell Lever and Mr, Hoebuck. When that echeme 
failed, tow, the Adriatic was Jaid ep in Birkenhead docks, 
lose to her old rival tho divmantlod Persia, of tho Cunard 
line. Recently she was bought by the well-known ahip-own- 
ing firm of award Bates and Son,of Liverpool. They took 
out her machinery, avd rigged her asa ship, and on Satur- 
day she sailed from tho M for iio Janeiro, with \hu0 
tons of coal om board, her registered tomnage being J), 
As che was towed down the Morsey at full tide ber enormoes 
tize and “ ship shape" appearnnes excited universal admira- 
tion, need it seemed something like extravagance to degrade 
sack a spleedid-looking vesrel into a coal halk—which is, 
wo beliova, het ultimate destiny, her rast siae enabling her 
to carry about WWW) towa—Staxdard, 





RANDOM NOTES FROM NORTHERN INDIA. 
N.W, Paorrsczs, July, 1871, 

‘Tre monsoon haa come on es this year with unusual 

violence, enormons floods are rolling down our rivera, the 

road engineer trembles for his bridges, and the canal officer 

sighs over his submerge’ dam, while the “ oldest inhabi- 


tant" (they are not a mumerons bedy ina moving com- - 


munity like ours) declares that nothing like it bas ever 
been-eeen. (he paper ansounces that Allshabal b in 
danger, as the spors built by the luekless Pablic Works 
Departiient canot resist (he encroschinenta of the Jumna 
aod Ganges. Another informs us that the Sutle} Bridge 
bas been closed a4 & precautionary measure, and that the 


Cawnpoce Bridge ef boots has been quite carried away. , 


Well indeed, may the engineer dread the approach of the 
Indian monsoon, fer voar after year it teaches him the seit 
lesson that in the etragelo betwoen art and nature the lateer 
is offen too strong for the former. 
the Public Works Department, who bave 60 loag been 
hoping against hope, for an amelioration of their grievances, 


bave Intely received a very severe blow, atl ome under © 


which they are bitterly smarting just now. A new warrant 
of precedence bas just been isewed, apd while edocational 
officers and others of the higher branches of the uscove- 
nanted service (who were allowei no statas before) have 


lately had a high standing allotted to them, the whole body | 


of elvil engineers, except those filling the very highest 


offices—chief and firet grade seperintending angineors, and - 


they do not namber half a dozen--have bom omitted alto- 
her, so that it must be inferred that a profession which 
jas dome more than any other for the advancement of 
civilisation in the world, and te which India owes much in 
the past, aud from which she expects much in the fature, 
is considered unworthy of any social status in our great 
Todian Empire. This Kae been a heavy blow to the hopes 
of many who looked forward to an early change for the 
better, for they maturally argue that when they have been 
refused a concession which would cost nothing, their chances 
of obtaining the others asked for, wiz, Improvement in 
beave and pension relea, are but amall ind and there is 
a strong feeling abroad that this treatment badly accords 
with the professions of appreciation and ex: ns of com- 
sideration conrered im Colonel Strachey's minate, which 
was published at the thme the Institution of Civil Engineers 
made their famous protest against the “ obnoxious notifi- 
cation.” 

Young men coming to India do mot much feel the ban 
tnder which their profession is placed, but when weary of 
n solitary life in Indian jungles they take unto themselves 
 partoer for life, lucky are they, indeed, if they are not 
often made to Ceol (bitterly and ly through thelr enm- 
panion) the meaning ef the term “ ancovenanted servant,” 
a6 tnterpreted by the most exclusive of all society, av 
Indian official commanity. This has been termed a mere 
sentimental grievance, bat life in India has quite suficieat 
to depress and enerwate the most buoyant without the adili- 
tion of cold treatment and indifference frem one's own 
countrymen Young engineers, with all that happy hoge- 
fulness peculiar to th, predictan early adjustment of 
all the grievances of which the engineers complain, but the 
older ones who know bow deeply prejudices are rooted in 
thla soil, shake their heads and foretell that many a year 
must pass before the civil engineer will in every way be 
placed on terme of equality with his military brother, 

A paper is now being circulated amongst the civil enyl- 
erert of the P, W. D,, showing a comparison betweee the 
leave and tules under whieh they serve, and these 
applied to the military who are eepleyed in tho same de- 
partment, and engaged on exactly sleilar duties, and very 
well awd clearly does it expose the irows atomsslies which 
are allowei to exist, and go on year after year, causing 
hanefal hearthurnings and bitter animosities, who isto blame 
for allowing this state of things to cxist, It is ditiealt to 
say, butit may be right to mention that the impression 
prevails here that the Government of India would have lene 
since listened to the complaints ef their civil engineers 
hard they the power, but that the Coaneil of Tilia (a body 
of old civilians who know not the India of to-day, or her 
Wants) stands in the way, Whoever may be responsible for 
it the mischief dome Is reat, for that there is n strong feel- 
ing of discontent awl dissatisfaction, and worse then all a 
want of faith im the good Intentions of the Government, 
growing ep amoeyet a moet usefal and numerous body of 
public servants, is a sad fact to which it is impossilile to 
close one's eves, Let es hopo thattbetter counsel will pre~ 
vail, and that the sense of Justiee and fair play may, 
before long, predominate over unfair and omtiquated pre- 
Jjuidleca, 

‘The report of the consulting engineer of the Oude amt 
Rebilkand Railway up to 50th Marel, has just been immed 
aml it shows satisfactory progress, so much so that there 
ta to bo every proepect of the completion of these 
valuable lines by the beginning of 1873. Some of the 
papers in commesting on this report have called attentlon 
to the work which bs beleyy dome on this line aa compared 
with the progress made on the state railways, which latter 
appears to be considered om all sides very unpromising. 
It is to be hoped chat the great falling off in the receipts 
of rome ofthe Indian railways will not act as a damper on, 
anil farther retard the progress of the proposed state lines, 
which already exist almost —— on paperonty, The 
experiment of putting a susall steamer on the Ganges 
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canal is about to be tried; and if successful, [t will most | nature such as to ine 
th the theoretical 


likely be followed by others. The current in this great 
canal is #0 strong as almost to prohibit ordinary beat mavi- 
gation, and it now remains to be seen whether steam will 
overcome this didicalty, When will common sense teach 
our engineers that the union of navigation with irrigation 
is destructive to the interests of both? 


ON THE USE OF PULVERISED FUEL, 
By Lieutenant C. 2. Derros, U.S. Ordnance Corpa. 


i Pee tack ofa iven eon. 
i ben 


stitution, a fixed jiom of air is necessary. the 
combustion is pias. we have obtained certain gases, 
having « definite volume, am average specific heat, a 


heat is » Tf an excess of air be 
supplied, then that excess representa a cselees volume, 
through which the total heat must be distributed, with a 
wont lowering of the temperature. If air bo detieient, 
then the fuel will be imperfoetly burned, ing carbonic 
oxide instead of carbonic acid, and yielding mech less heat, 
with about the same volume of gaa, and a consequent lower 
temperature. We approach the maximum temperatare in 
as we approach the exact jonas of ale and 
secessary for perfect combustion. In coenmom grate 
barning we depart widely from exactitude in these propor- 
tions, At one period we haw a grte Beaped with fresh 
fuel, giting olf 
another, half exhausted coals, coated with ash, to 
@ portion of the oxygen can obtain access, Thedraught, on ¢! 
hand, is constant, or only oecasionally varied, A stream 
of air, driven through o bed of ignited coals, first oxidines 
the lower layers, converting the carbon it tourkes into 
je acid. ‘The latter gas, rising through the bed, takes 
up more carbon, ing carbonic oxide, which is, im part, 
re-oxidised again just above the coals, giting rise to flames, 
Unkees there isa excossof oxygen, there is a probability 
that some of the combustible elernents of the gases will be 
upeoneamed, owing to lperfect intermixture, and a raped 
cooling below the point necessary to insure ignition by the 
nearly exhausted oxygen. If byirogen be 
of hydrocarbon vapours, it will, by ite stronger affinity, ap- 
propriate oxygen, to the exclusion of carbon, even | 
decompose cartom alrwady oxidised, the latter element 
passing off in minute flakes, which constitute the dense black 
smoke slways abundantly developed whero bituminous or 
hydrocarbon forts are burned in ap insutlicient supply of air. 
In the puddling furnace these cireumstances are more or 
lone modified by admitting a draught over the grate, but the 
loss of fuel is by po means wholly obviated by thie means. 
In practice, it is weual to drive through the grate at least 
twice the quantity of air theoretically necessary to oxidise 
the entire masa of fi ladeed, tro to one is oftencr ex- 
eveded than fallen short of. The effect upon the tempera- 
ture is coroepeniing, as will appear from the following 
simple estimates. If n pound of bituminous coal were per- 
ly burned im a volume of alr just suilieient to oxidise ajl 
of the cambustible eloments, the result would be ns follows: 
After deducting the latent heat of vaporisation, there would 
be developed about 13,000 unite of heat. Tho rewalting 
would {if their temperature wero reduoed to 
146.0 cubse Ru, with au average specific heat of .26. 
Thele temperature would therefore bo t= Thad 
=4510°; provided no heat were bet by radiation. If 
twice the volume of air were weed, thea T= Hees 
60°74", of « Little more than half the ——— under 
the first supposition. Assuming the air to be 5 per cent. in 


excess, thon Tex 19,000 +H=S1L4", 


Tessx 26 

Now, it needs but to state the conditions ander which 

pulverised fuel is sepplicd to the furnace to make it very 

clear that theee conditions are extremely favourable to cou. 
bustion with a greatly reduced supply of air, We hare) 

shown good reason why the enormous exeras of 100 per cent. 
is generally necessary in grate burning. But with palverised 
fuel the conditions are radically changed.. There, every 
particle of fwel enters the furnace surrounded by, and in ean- 
tact with, the oxgen that is tobarait. ‘The fuel and 
the air are os perfectly intermixed as possible by the 
agitation of the pulverising machine, amd at the saoment of 
ignition the former exposes an enormous surface to the action 
o the latter, Tho combustion should therefore be rapid, and 
very nearly complete, and this without the linbility to distil 
@ large portion of gases, or to appropriate carbon from other 
parts of the fuel less ¢ to oxidising action, Perfect 
lntermixture ia ceeential to perfect combestion. Whee a 
current of gas and one of air are browght together, it requires 
time to mingle them perfectly, and if they aro ignited at the 
Jusetion of the jets, some of the gases will escape combina- 
tion, though the proportions of cach may be exact; for the 
two are carried forward in eddying currents and whirls, 
which cannot intermingle until sume time after thoy have 
qoled down below the temperature of ignition. Henee we 
have carbonic oxide, froe carbon, oxygen, all escaping from 
flues aed stacks ee undergoing nap nap de ~ re- 
ting eo muc ‘wel, and adding tothe es: oue 

a veeng m3 aces besides, Bat with . Irerined fuel the 
essential condition of intermixture is taatly im: |, #0 that 
we seem to approach that oct intermixtiare obtained by 
the transfusion of gases, whore atoen is in juxtaposition to 
atom, and we are removed from it only sufficiently to avoid 
the = ection attending the contact of flame with 
perfeetly mingled gases. More strictly, the condition of 
look sustained in air sufficient to burn it, may be 

motel by a cube of air Ath of an inch on i 
holding in ite contro a particle uf coal, 

Now, it is not maintaleed that thes conditions are in their 





ts edge, 


\haustion of oxygen; and, as is invariably 
| eecape combust 


barned, of wholly aaburseat, path 
i which anly | 

he 
| the temperature of the fame, at its hottest poi 


‘ almost entirely with the firn-place, 


\hoat of pulrerised fuel. “In the 
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ure the perfee! 
wil minizsun of alr, for it b te 
detect cireumstances which may, in ter or degree, 
peepee nd poeagningrro By must eo pe 
aro net atom a very wide interval, 
hence their combustion must A. ie t the | enn of pro 
ire of a surface of fuel, and & roanlyo ex~ 
case under 
circumstances, some minute portions, at least, must 
ion, unless oxygen be inescoss Then, too, 
some of the are of material sizer, theae 
phenomena ail the more docided. Het, om the whole, it cer- 
tainly seems as though the conditions is question wero pach 
that coal, pulverised in the manner described, may be per- 
feetly burned in a supply of air not greatly in excess of the 
theoretical minimum, At any rate, they are far more 
favourable in this respect than the bert possible method of 
grate burning, and probably better than any practical exist~ 
ing terthed of gas burning. 

A prolific source of loos exists in the ordinary reverberatory 
furnace, which ix obviated in great part by Merers. Ly my wd 
and Store's method, viz.: the heen radiation from the Gre- 
place, Of the beat generated, owly that on Oxerts an 
asofal effect which is carried into the bea! A wery sensible 
amount i ket, however, before the dames enter the hearth. 
This amount is variously estimated by different mvestigatores, 
none of whom place It lower than Sor 6 per cent. Thls need 
not seem surprising when it is remembered that the area of 
the surfaces surrounding the flre-place through whieh heat 
7h totally lost, amounts to one-third, at loast, of that 
of the bearth iteeif Also, at a very high temperataro heat 
is radiated and conducted away with a rapadity much greater 
than that due to simple ratio of the intering to the exterior 
temperature, This loss is doubly serious, from the faet that 

point, is incon. 
venloutly mar to that required in the bath of motal itself, 
The palrerised feel furnace, on the other hand, does awa: 
and burns ite fuel wi 
nearly explosive rapidity, in the bearth itself, avoiding this 
lowe al com pletely. 

These reaulis may seemn cry oe tne my meen, and 
yet they may rest assured that they are in perfect eanformity 
with well-cetablished facta and principles in physical sclence. 


tin the form | bd pa mene to obtain any more heat out of the com- 


® quantity of coal, but merely an increased tem~- 
perature freen tho same quantity by diminishing the rolume 
of gas through which thee heat L distributed. We also 
burn the feel more completely, and lose leas heat by radia- 
—_ hep pod Bango Nn carmen we ao the 
elliceney and rpidi all operntions requiring the ac- 
quisition of texnpiralare, aod (hus shorten the time during 
whieh we are compelled to burn the fuel Let us Gherefare 
apply this deduction of increased temperature to the practical 
management of the rererbe: furmace. 

The economy of high temperatures over Jow ones (pro- 
vided they are ebtained withowt enormous increase in the 
consumption of fuel, and provided, aleo, they are not so great 
as to act destructively uporm the materiale sabjected to them), 
is vastly greater than would at first scewa, and out of a! 
preportion to the inerense. It is an unfortunate fact, that 
the temperatures at which the operations of beating and 
puddling are performed, approach near to the extreane tem~= 
perstare attainable in the dame from the grate. After the 
fire has been in operation a few hours, the temperature of the 
roof, walla, ard bath of metal, will be equal to that of the 
fame, less the temperature loet by uctiog through the 
walle, At high temperatures this lowe is known to be very 
great, and is proportional to the time oceupled by the — 
ia passing from the Gre-place tothe throat. If the flame 
have tho entzimam temperature due to that mode of Gring, 
them the only way in which it is pomshle to increase the 
temperature of the bath of metal ba to iscresse the volume 
of gases passed through the furnace, and the consequent 
velocity with which they pass; wo them diminish the time, 
diminish the proportional 
bringing the teenperature of the bath nearer to that of the 

. Bat the tional increase of tex: aro thus 
obtained is mock below the tional increase of fuel 
expended.” This is illustrated daily by unskilfal, ignorant 
heaters, who send through the hearth immense rolumes o! 
— - ats pacer ° impression, no feet, that Le 

ect pi i# direct portional to the quantity 
fuel consumed, while, in Dodley, vory little, and sometimes 
ho increase of temperature is obtained. The efficiency of 


‘al | beat, or the rapidity with which its effects are comtunicated, 


aro related in a complex ratio to the difference between the 
temperature of the radiant and that of the recipient. Fora 
given diferemce it varies in am increasing ratio with the 
absolute temperature of the two elements, 

Let us apply these considerations to the rariows stages of 
the puddling process. Tho Fa. where the irom is 
melted, may be materially by the — intense 
» OF = 
lime is required to perfoet the chemical reactions, anil its 
duration canmet be materielly shortened by any amount of 








* Let Q=the quantity of heat required to raise the tem- 
— of the gases to 2500." Say the temperature of the 
th is 2200", in which case 20" is Jost by radiation, or 
Q.12 We desire to raisw the tompseaiane to 3400"” in which 
peed hd = wots be my is ry be effected ean, 
¢ mauel rt Propertion Q'; Q: 
12: “a would be Leeiene “hecsane the rate of leas at 
2500° ia greater than at 2200° by about 06; eekion Se 
proportions Q’: Qt 12x Lr OR or Q’=Q 2xiws 
159, In ether words, requiring 50 per cent. more heat. 
iL the temperatare of the poe tr assumed to be the same 


in both eases, lnerease esust be in their volumes, which 
represents corresponding increase in the quantity of fuel 


bureing. [The temperatures scleeted are arbitrary, and for 
purposes of illustration only; still, the foreguing estimate 
approximates to the real facto of the case.) 


t combastion of the coal | beat. Moreover, it is desirable 


eof heat and temperature—thus | 9 
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bee Soren ates it teen 
are consistent w feet fluidity. t 
t obtainable by the use of a gi sapely ome 


in the form of dust, enables us to redece the rate of com- 


sumption very materially, and yet preserve @ waflicient 
temperature. “ia the third, or Ballin stege, where the 
highest ¢ is required, we may attain it by gmuch 
smaller ineroaso of comsumption than would be necessary by 
the grate. marthed. In the heating furnace, also, 


burning 
the advantages of increased temperature of the flame aro 
ny conspicuous, since they materially shorten the tise 
an apes, and he Sy necessity of ans 
e © consi ption in to i 
Inst imcretsenta of beat in the pile. a 
law of 


Wo may observe here the kon of 8 
pane bysios, that the mpluy of ira ete dee to 
given differences of temperature, is greater at temper- 
atares than at low ones, and henee when we oh rsa 
command of it we increase in two ways: we increase the 
aa vf Cd unita and augenent largely the po et | 
each uni e@re wo account, by means of ait 
awa and familiar facts, for ‘the greatly Kam sed y offocta 
of amall additions to temperatures. We are also pre- 
pared to consider ety just amd reasonable the dim 

ut forward —— he elpley amd Lia ey a very 
ge econeany obtail their in - 
diture of foe! in the cions Jinn wcachemationy Bape 
nace. They stato that in a practice extending over eight 
months, the use of a pulveriwr attached to a double pud- 
dling furnace has [rage a general average consumption of 
1259 pounds of coal to the ton of puddle bar. It is uswal to 
estimate ordinary puddling at = ton of coal to the tom of 
iron, in which case pulverued fuel woeld give an economy 
of 45 per cent. of amount at present used. Large as 
this claim may seem, every theoretical ical eon- 
sideration with whieh E am familiar, loads me to the belicf 
that it is entirely rational and intrinsically probable, 

But Mesars, Whelpley and Storer have met only demon. 
strated in their experimental furnace at Boston, that a much 
higher temperature is attainable by the use of pulverised 
fuel than by the grate-burning method, and this with less 
coal; but they have also obtained, at moderate cost, a tem- 
poeta comparable to that obtained in the Siemens fernace, 

is will not appear at all — when wo come to ex- 
smine the facts of the case, ture of the Siemens 
furnace la net by amy means eo high as is ueually exppoeed 
by those who hare nover investi it. whateceter 
method this investigation be ‘od, it will readily ap- 
pear that this temperature cannot be more than to 
400" Fahe. above that of the common rererbera farnace 
used for heating, and is probably lees even than that—say 
2500° to 250" Fabre. This applies, of course, to the ordisary 
temperature of that furnace when making steel, which may 
be melted at about 2500° Fabr, That the temperature can- 
pot be morw than slightly abore this melting point is clear, 
from the a Inge tispe required to altsia complete 
fusion. . CR. Sehing bas also shown, hy an elaborate 
caloulation of the ameunt of heat carried inte the ran 
tors and returned to the gases, that this should be the ap. 
frrsinete temperature, and has verified his caleulstions by 

g_oand careful experiments, Whee we compare gus 
burning with dust burning, we may reedily find abundant 
reason to expect, that by the addition of het blast we may 
easily obtain in the revorberatory fiernace a tom: ure 
fully equal to the Siemens. Messra Whelploy Storer 
heat the niz blast by means of a stove quite similar in prin- 
ciple and fomeent structure to that employed for blast fur- 
nares, and located beyond the throat of their furnace, where 
it is heated by gases istuing from the hearth. Now, in the 
Siemens furasee the fuel is half burned, or more than half 
burned, in the generators, and tho gases — cooled 
down in the great flwe, in order to give t . proglcice, 
and to condense the Eydro-carbons, which would otherwise 
the regoneratora “ The beat so dispersed is a total loss, 
be greater port of the hydrogen, stich has the igheet 
the greater of the » Whi t 4 
thermal ¢ Paint of any elementary rubelance ; so that 
the entire heat of the hearth is derived from the combestion 
of nearly pare carbenle ealde, plus the heat reetived from 


{| the regeneratora.* But pulverised fuel yields to the bearth 


the entire thermal-equivalent of ite gempenats, whiek fact 

must go far towards compensating the @ of the re, 

rators; and we can easily compensate the remainder by bent~ 

ing the air blast, and thas with the same diture of fuel 

as by the Siemens method. Ieee nothing in this application 

po — which docs not appear to be entirely practicable 
eetnple. 

T am ‘allo to eort that I have seen the foregoing results 
amply verified at the experimental furnace of Messre. 
Whelpley and Storer, at Boston. There were charged upon 
the bearth 200 Ib. of gig iton, which was melted in 17 minutes, 
to whiel wer edie successive charges of wrought iron 
scrap, amounting to 400 Ib., and the whole was ta) off in 
2 hours ned 30 minutes from the time of charging the pi 
iron. The ingots contained only about @A per cent. © 
carbon. The consumption of fuel was 177 ik per hour of 
bituminous coal anid anthracite slack, mised in the pulreriser, 
and 29 Jb, of asthracite calm in the fire-place. The hot 
last stove was a mere ———s and impertect affair, at no 
time above « just perceptible red beat, and yielding a blast 
certainly not above 46; whereas, le might be made to 


: | yield readily 800° to 900° at the tuyere. Iedoed, the ten 


perature at command by this method os limited only by the 
ability of the furnace materials to withstand fusies, and this 
tesaperature is attained by burning a much smaller 7 
of fuel than is required in the old roverberatory heating 
furnace for obtaining a welding heat. 
(Tw be comtinwed.) . 

Tie heat developed by burning, 0 O to CO, should be 
—— C to CO, because in the latter 
ease mitich heat 2 i, @, the cow- 
version of a solidistoa gas. The di of epecific heats 
are aleo in favour of the former, 


Ocr. 13, 1871.} 





a 


ICE MANUFACTURE, 


Ix our previons notics* of thia indispensable | gcevop it out and throw it, together with any un- 
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ocengrenee. The ice is then removed by women {of one tor of con), which is necessary to generate 
who use a blunt semi-circular knife with which they | steam for the engive to work the air pump. 


Tn 1457 Mr. Harrison worked out the same prin- 


article of commerce we referred to the method of | frozen water, into earthen vessels. When these 
obtaining supplics from natural sources, We now | vessels are dull their contents are emptied into 
propose to direct attention to the artificial means of! conical atraining baskets placed over the large 


éiple in a modified and improved form, Je ide, a 
rated the ether in the lower part of a tabular boiler, 


supplying the requirementa of the public, to insure! water-jors from which the 
which the aid of machinery bas been invoked, We) of cool water thus belog co 


the vapour being carried by an air pump to the 
“yee are-Hlled, a supply | condenser, The heat ia drawn from a current of 
lected for the following | caline tluid congealable only at the lowest degrees 


have seen that the use of ice in this country ia | night's operations, The drained ice is next deposited jof temperature. After having heen cooled in ite 


rapidiy on the increase, bat a3 long aa we depend 
upon our incertain home supply, and on the imports 
from Norway alone, the expense will prohibit that 
general use of ice go prevalent in America, and so 
much to be desired everywhere, Although the 
severest English winter might fil private iee-houses 
and the tec-wells of the dealers, it would not vied 
ice of reliable purity for table wee aud other similar 
purposes, In our provioua notice we showed that 


in wells near the ice beds. and at night it is removed | passage throngh the tubes anrronuded by the ether 
to large circular pits lined with mats ami covered | vapour and liquid, it ia passed over the surfaces 
over with a atraw shed. Notwithstanding all pre. | beneath which are the substances to be cooled, An 
cautions a partial thawing generally goes on in the |ice-mnking machine on this principle about 15 ft. 
pita as the temperature in the daytime—even in the |long and 11 ft. high, requires a 10 horse power 
ico-making season—is frequently higher than on ajengine to work it. The frigerific influence being 
hot summer's day in England. Holes are, therefore, | spread over large surfaces in Harriaon’s machines, 
formed in the bottoms of the pits through which | leads to economy in working: the great objection 
the water is drained off toa deep weil from which | to them, however, ia their coxtlinesa. 


the quantity of ice imported in 1469 was 110,010 
tons, whilst to this may be added the home crop 
ered from ponda, lakes, and rivera, the yield 
rom which ewurces ie estimated to be twice the 
quantity of that imported, The ice trade of this} js coldest, but on a rise of temperature it is packed 
country is, therefore, betwern 300,00) and 400.000! in baskets Hned with straw mate. ‘This supply, 
tons per anni, at prices varying from 1Se. to 503. | however, is rarely available during the hot season 
we ton, according to quality, the prices being aleo | when jt ia most required. 
lafluenced by the latencss of the summer, This) The production of cold is simply the manipulation 
large demand for ice would undoubtedly be in-| of beat, and the various ieeanaking machines of 
creased, could ice of a pure quality be produced in| yaodern times may be resolved into two general 
large quantities and at a cheap rate in this or any! otagsea, Theae ave, those in which heat is applied 
other country, where the hoa supply was small} 
and uncertain. To thia end, then, conaiderable at- | ygcd in the first instance to generate pewer which 
tention has for some time past been given to freez-| jin ita tern is applied to the production of cold, 
ing machines, by which ice could be produced and | ‘Tose machines in which cold is produced by the 
sold at prices which should bring it within the range | action of pewer may be subdivided into three 
of every one. That a cheap and efficient lee-pro-} olassca; first, those in which air is compressed and 
ducing machine would prove of commercial value j mater evaporated by power. In these the heat is 
there can be no question, and such an article—on a | generated and thea given out during compression, 
emall seale—is still a deskderatam. ‘The uae of ice | pho compressed air being cooled and then allowed 
asa source of cold is becoming more exteaded. In| to expawd, doing work at the same time, otherwise 
india it is often preseribed by medical men n3 a} po wld would be generated, The seeoud clasa of 
cooling moedinm, sud in the temperate regions public | yyachines are thoae in which power ie ued to 
health has been improved by its uae, Further ad-/| liquefy certain gases such as amanonia, methylene, 
vantages would undoubtedly accrue if it were mare | xe, Here, on the removal of pressure the liquetied 
largely employed than it is in the preservation of gases boil at very low temperature, and are repro- 
meat and other perishable articles of food. It is| Gnecd as clastic fluida to be re-liquetied by means 
ealeulated that in Londen alone upwards of 2000) of power and ayed many tines over, In the third 
tons of meat are lost every summer from the effects | elas coher, bi-wulphide of carbon, acetone, &e,, are 
of heat, In South Carolina but little loss arises | mate to boil considerably below theie boiling point. 
from this cauae, ip consequence of the practice of | aude the reduced pressure effected by an air porp, 
keeping provisions in a pablic ico-honse. The lest machines are those using ether, inasmuch 
The poe 
applied in all ages to the cooling of liquida, the | sity to that of the others. Lt also possesses a greater 
medium being vessels made of porows wateriala. capacity for the nbsorption of heat in a kateut form, 
The most ancient examplo, however, of the artificial |} and boils at a lower temperntare, "These various 
production of ive is probably that carried on in the | principlea have oll beon carried out in practice 
Upper country near the town ef Hooghly, about! pith a yreater or less degree of siecess, as we shall 
40 miles from Calcutta, Daring their short winter, | naw preceed to show, 
which ranges from the end of November to the; The production of ice by the rapid evaporation of 
middle of Febroary, the natives are enabled to| water aided by mechanical appliances, waa tried 
procure a supply of ice by a skilful application of | more than twenty yearn since, but without com- 
the principloof evaporation. The process of mann-|yercin! success, A machine in which an air pump 
facture ia as follows : Ina —— Opels Bpkoe of | was need to aid ib evaporating the water, was duit en 
“a several trouigie are formed, enc being about by a $O-horse power engine, and the product wos 
Mit. jong by 20 ft, wide and 2ft. deep, ‘The! only from 10 1b. to 15 tb. of ice per hour, It is a 


the ice paug are aleo supplicd. Thus throughout 


«sable, The ice is conveyed in boats to Caloutta 
¥ night, being packed in bags when the weather 














bottoma of the tronghs are mule amooth and dried 


direct to produce cold, and these in which heat is! 





from the 


j the quantity of vapour formed per hour, 


An improved form of niatchine working on a 


the process the cold is economised aa much aa’ dimitar principle to Mr, Tlurison’s was shown in 


the International Exbibition of 1862 by Mr, Daniel 
Siebe. MM, Carré and Ce. aleo exhibited a machine 
in which the cold is produced by the direet applica- 
tion of heat and the action of a solution a nin 
monia, which andergoes four changes. It is first 
evaporated and condensed ; next the liquid is taken 
ap by a distributor and supplied in regular quan- 
tities to the refrigerator, where it is again ovapo- 
rated in order to supply the cold required. Thirily, 
the vapour is carried along a pipe into the con- 
denser. where it is absorbed bya weak thud derived 
boiler, In the fourth place, the weak 
liquid having thua been strengthened by the ab- 
sorption of the ammoniacal gaa, is pumped back 
again into the boiler, partly in the form of vapour 
and parily in that of liquid, Ina machine capable 
of producing 54 1b. of ice per hour, a vertical eylin- 
drival boiler aft. high, 1 ft. din, in dintwneter, and 
enpable of containing about $3 gallons, is employed, 
The cficieney of the apparatus depends upon the 
latent heat of the volatile fluid employed, and woon 
Carré‘s 
continuous or industrial apparatus ia said to produce 
from $ to 15 1h. of ice for every pound of cosl con- 
aumed, whilst for every pound of ice formed a 
gallon of water is required, 

It was at ane time objected by some that the use 
of ether in refrigurating machinea was both costly 
and dangerous, ewing to ita volatility and to the 
inflammability of its vapour, ‘These objections— 
whick only bold good as far ag the earlier machines 


le of evaporation has been conuvenly | as the vapour of that liquid possesses a superiorden- | are concerned—led to the invention of an apparatus 


by Mr. Kirk, iu which air ia anbetituted for ether, 
‘The principle upon which the action of machines 
of this class depends is very simple. If air bo 
punped into a receiver under very high pressure 
it becomes exovedingly bot, according to the amount 
of pressure brought to bear upon it. If now the 
hot air be cooled by the application of water and 
thea expanded, i¢ becomes sufficiently cold to freeze 
water, In other words, the air re-absorbs from 
any object or substance with which it may be 
brought in contact the heat of whica it has been 
deprived. The natural balance ia thus reetored, in 
effecting which the foreign substance becomes 


by exposure to the sun, after which they arc covered 
with bundles of rice straw to ihe depth of 1 ft, 
Upon thie, loose straw is then strewedl to a depth of 
Gin. more. Upon the top of the atraw beds are 
placed a series of ungl porous earthenware jxtns 
similar to our garden flower-pot saucers. ‘They are 
arranged in regular order, close to each other, to 
the number of 500) or (100. Near the pita where 
the iet ix stored are large water-jars sunk deep inte 
the ground, aud they are eupplicd with water from 
the neighbouring pools ond Son the drainings of 
the ice. The ice-pane are fed with water from these 
jars, the quantity poured into each pan varying 
from one-cighth to half-a-pint according to the 
clearnesa of the sky aod steadiness of the wid, 
‘The most favourable wind for ice making is from 
the N.N.W., but any point between N. and W, will 
anawer, although a emailer quantity of ice is pro- 
duced, whilat if the wind is between EF. and 5. no 
ioe will be formed, ‘The ice begins to appear a little 
before midnight, and os soon as a slight film of ice 
ig formed the contents of several pang are mixed 
together and the freezing liquid sprinkled over 
others, By sunrise about an cighth of an inch of ice 


will generally bu found in each pan, except on very | evaporator is also placed in water, so that the heat 


favourable ulghta, when the whole contents are 
sometimes frozen, This, however, is a very rare 


* Seo page 179 of the preeont volume, 


fair calculation that to wake 6 tons of jee per day 
upon thia principle, more than an acre of evaporat- 
ing surface would be requived, whilst the amount 
of horas power to produce that result would be 


cooled or frozen In Kirk's machine the air is com- 

reed and cooled on one side of the piston of a 
arve cylinder, and i expanded on the other. ‘The 
heat generated in the compression part of tho 
something fabulous, Passing by the varions ua-| cylinder is carried off by water which surrounds 
atecesaful propositions and abortive echemes forthe} it. The air paases from this compression chamber 
production of artificial ice, we will take up the/ through a number of wire gauze screens into the 
history of the question in the year 1856, when Me. expansion and of the cylinder where it is ex- 
Harrison, of Geelong, brought out an iec-producing | panded to ita original bolk, and in ao deing it 
machine in which che source of cold was derived , absorbe heat from the substance to be cooled, The 
from the evaporation of ether in a vacuum, ‘The | expanded air ia then passed back again through the 
jides was not then new, the principle having been | wire gauze screens into the condensing chainler, 
tried some thirty years previously by Mr. Verkins. |The screens are used to ede the heat flowing 
In Me, Harrison's apparatus, the porta are so} from the condensing end of the cylinder into the 
arranged that the procesa ia rendered continuous, | expansion portion; they are in fact heated by tho 
The ether is placed in an air-tight metallic vessel, | air when on ita way to the latter compartment, 
from which the air bas becn exhausted. The vapour | On its return, however, it takes up the heat fron 
fram the ether pares inte an air-tight metallic | lhe gauze screens and poaees into the condensing 
receiver, in which it is condensed ander pressure, | compartment in a warm state, This machine has 
The condenaed liquid ia then tranaferred back to, been employed by Messrs, Young, of Ihathgate, for 
the firvt veseel, aud this operation ia repeated aaj cooling parafine oil in order to extract the solid 
often nx necessary. “Che vapour is passed from one | paratline. Their experience of ite working is that 
yessel to the other by means of an air pump, and| 1] ton of ice ia produced with an expenditure of 
| the condenser is placed in water, which a ae a tho} 1 ton of coal, the cost of which is there four 
‘beat given out by the ether, In making ice, the | shillings, 











which is absorbed in the evaporation of the ether 
may be withdrawn from the eurrounling Hquid 
which is thus frozen, It is caleulated that four 
tons of ice may be produced with the consamption 


Waaaxetes, Gury, awn Burce Rattway.— Work on 
this liselerapidiy progressing, Merehandias hee been carried 
to Taytom, the grating ia Gnishat beyor! Huslow, aud it 
ia caid thet the road will sou bo opeted to Marristown, 
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MACHINERY FOR BENDING AND FLANGING PLATES. 


CONSTRUCTED BY HERR A. LISMANN, ENGINEER, MUNICH. 
(For Description, see Page 234.) 


peat hy ad Cee , 
. 
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NOTES FROM PARIS. 
Paam, Oct, 9, 187L 
Tax Sorrprrtcatios oF Prreorzen. 


We extract the following from the Journal de l'Eelairage 
au in reference to a mew process ; 


‘themeel 
guiehable fire. Selidified 
petroleum burns without 
eubenitted to a novel 


We leare to the author of the above all the respons{bility 
of his tomewhet startling statement, bat wo will place 


before our readers amy reealts tbat may arise from the new |) 
| 


Durnez's Puaxixveree. *, ae | 
‘There have been constrwcted many different forms of plant.) 


process, 


meters—that is to say, instruments for ascertaining the 
area of a carved or jae Geure by tracing tbe peri- 
meter by aid of a etyl+, but engineers have often to Snd 
out the centre of gravity of auch ® figure, and also fis 
moment of inertia. If the equation of the gure is put 
under the form g==F (=) ome enn God mechanically /y dz, 
and mest work either by calculation or grapBically to fiud 
fytda and fy? d 2 - 

M. Dnpeez, whose mame we lately mentioned as the 
inventor of the ingenious dysamonsetric indicator, has just 
presented to the Academy a very simple instrument for 
determining the three integrals of any curved form. The 
instrament ls composed of a rod carrying a poluter at one 
end, with which ome follows the contour of the figure, and 
at the other ead « roller, which is carried om the paper, and 
the axis of which is always horizontal, and makes, with a 
fixed straight line taken fur the axly of =, a variable angle, 
The rod is guided by one of its poines along this axis, ‘The 
roller carries a little dram, the circumference of which is 
divided into 100 equal parts; a vervier gives the tenths of 
subdivision, amd a little disc, connected with the roller by 
Bu screw, effects the adding up of the revolations 
of the roller. , 

Ie i be called the begth of (he rod between tho style, 
and the point which is guided along the axis of 2% and 
8, the angles made respectively vith this axis, by the 
peritions of the rod, amd that of the axis uf the roller, and 

© tbe near are whieh the roller traverses on the paper, 

- Duprez shows in his demonstration that if the style 
leaving any polst of the circle, and returns to its polnt of 
departure, always following the perimeter, the value of the 


arc © is equal to y 
fio 8, 


the integral being extended to the entire contour. Now, 
by connecting with gearing the rod of the instrument and 
the axis of the roller, one can exsily establish between the 
angles @ and §, one of the rela 


Ist. Qwa: Ind. B= 2a+ 3° ard. §=Sa 
wheore: 


1. sin @= ¥ and fis sin gate 
2. sin B=eos text? sist at 2 and 


Jf tein Bar Uy ye 
3. ein G=sin*@eSsin e—4let* at fie sn = S977 
Sunde, e. 
Ta 


From these three relations one concludes in calling ¢) 
£,, and P,, the three readings of the arc q made ineach of 
the three cases, a ea: 


priz=ots forieah Mand 


Sorte 2 Bt F Oe, 


The first of these three cnzes gives the area of the figure, 
the second, lis centre of gravity, and the third, the moment 
of inertia in relution to the line taken for the axis ofz, It 
is ensy to see that by similar means one could obtain the 
integrals of the form /y* dz, but the three first are aseful 
in practice, and they can be often employed In cakeulating 
the resistance of materials, 


Tre Hoxnvrss Ixrrmocerasic Rareway—A ehegvam bee 
bees received Ly Messrs. Wanng Brethers and M* . 
the contractors, from Mr. Turner, their agent, announcing 
tho entire completion of the first section of the Hondurns 
Lnterceranic Kailway, om the 25th ult. It ie stated thet all 
possible resa is being mode with the two remaining 
sections, and that the workmen hitherto engaged on the 
ane will now be employed on the other portion of the 


ENGINEERING, 


LISMANN'S PLATE FLANGING MACHINE, 
We illnstrate, on page 282, a machine lately designed 


anil constructed by Mr. A, Lismans, of Meanich, which has 


for its object the ing, flanging, amd shaping of plates, 
and to supersede the hand Labour pow employed im these 
ard slesilar procecees, This machine amd its modification 
is especially adopted to the thinning of the edges of plates 
ef avy form and to bending wnd flanging them; also to 
rolling tubes, shafts, or any bodies, the forma of which 
are predaced by # revolation around their axea. The main 


feature of the apparatws couslsts im the form of the rollers | of 


which rotate im epposite directions, and are provided with 
screw threads as shown. These rollers are of course formed 
in various ways according to the work they are intended 
for, sod mre set ot various angles and in different 

ositlons for thinnicg and bending plates, rolling tubes, &c. 
Free. 1, 2, 3, and. 4,ahow a machine adapted for forming 
tubes, shatia, Jn this machine the main shaft, 
gives & movement in similar directlons to the three 
of the rollers, dd, by means of the inner gearieg 
ywheel, 6, Fig. 4, and the three pinions, occ. At 
jet the halts, d, d, the screw rollers are placed, 
on which are formed according te the work 
to be dome. The shafts are placed at equal distances 
epert, eo as to form with each other an 
triasgle, Fig. 2, Delow the frame carrying the rollers is a 
sliding table, 4 which iv moved to and fro by means ef a 
screw; upon this carriage are fixed the eadjastable sliding 
Urackets, f and g, between which a pattera or model to 
which the object to be rolled is to be formed, is attached. 
On the other aide if a third bracket, i, aleo adjuetable, and 
used to support the body that bas to be rolled into shape. 
This bracket te provided with & spring or weight, which 
always presees against the metal, being so os to 
hoop it in comtact with the rollera, The repulating rollers, 
&, 5, are mounted om tbe shaft, d, revolve always spon the 
surtace of the pattern, amd ches measure the exact distance 
apart of the screw rollers, which, therefore, bear — 
the metal acted upem as the guiderollers permit. In rolling a 
tube a macdril, 6, is mounted between the brackets, i, g, 
endthe plate is wrapped by the rollers around the mandril. 
Or jn rolling « solid bedy, the form is regulated by the 
action of the rollers which, bearing upon the pattern, vary 
according to thé relative positions of the rollers, 

Figs. 5 to 10 show the construction of a machine for 
stresching, bending, or fanging plates, In this arrangement 
the screwed rellers are driven in opposite directions by 
gearing aa shows. ‘The bearings of the upper axle are 
carried by a frame which turns around a pin fastened to 
the top of the plummer tock of the lower shaft (Figs. 5 aed 
10). The distance between the two axles or roflers may 
be regulated by the screw gear either on the front or 
hack standard of the frame; the adjustment on the rear 
pillar is chiefly weed for placing the two shafts parallel 
to each ether, If a circular plate is operated om, it is sup- 
ported at the centre by a frame, a, which cam be moved to 
and fro by a screw working im the slide, §, which is com- 
nected with the crowbar, c, carried in the bearings, d, ¢; 
these bearings are movable horizontally by means of a rack 
and pinion. 

If the plate has to be stretched around the edge, it is 
fastened in the frame, a, and adjusted with relation to the 
rollers of the ttide, &; pressure is then put npoa the rollers 
and the edge of the plac is extended. Im order to remove 
the marks made wpop the plate by the threads of the 
rollars, the operation is resumed and the lines of contact are 
thea made 10 cross each other and the surface becomes 
smooth. Tu bend the side of a plate, the edge is gradually 
broeght Detwoen the rollers, and the carriage on which it is 
exported is raised. 

ts rolling flanges, on & cylinder, for example, the croes bar, 
4, shown ia Figs 1 to 4, is removed, and the part, Figs. 5 and 
6, is substituted, A pressure roller, ¢, is fastened toa vertical 
shaft on the slide, 6, which carries instead of the frame, a, 
a movable bead with «face plate provided with sliding 
blocks thet aro preseed against the revolving cylinder by 
means of aright and teft-handed screw. ‘The edge of the 
cylinder to be flanged is then brought between the screw 
rollers, and the position of the carriage om which the eylinder 
jo is gradually adjusted watil the flanging is com- 


The experience which has Leen obtained with this bend- 
ing mechine (some other example of which we may 
take en early opportanity of peblishing), bes been found 
satisfactory, and the testimeny of Mr. H. K. Ludewlg, 
Professor at the Munich Polytechnic School, Mr. Kramer, 
chief locomotive superintendent of the Bavarian Eastern 
Railway, aud ethers, is extremely favourable, 


= 


“Tears vr a Cuitp, &c."—An American comtemporary | deseri 


of ours publishes the following:—“ An ingenious toy for 
children is a small steamer which explodes by tmechinery, 
roattering the passengers in every direction,” 


Tar P. axv O.—Mueh eatisfaction has been evoked in 
Sydney, New South Wales, by a statement that the Ponineular 
and Oriental Company, with a view to the improvement of 
the present mail service between Englaed and Australia, had 
tletermined to place their fine ships Pera and Ceylom on the 
tine between Galle und Sydeer. ‘These ressels will carry & 
large number of parrergers and perform their work with 
«reat expedition. 





(Ocr, 13. 1851. 











NOTES FROM SOUTH YORKSHIRE, 
Siow Colliery wear Shcflald.—A sclltery le being sock at 
7 = 
Winebank Wood, Gri near BheGeld, under the 


mi ent of Mr. Johs Deston, minin; ineer, to work 
the Silkstone seam of coal, which is expetel to be tab on 
been encountered, 


the shaft bese om a hill ede, and itis comgetee 
0 ang om # bill side, and it is san anticiy 
that none will be found at the bottom of tho shift. — 


New Iron and Steet Works et Heeley, near Shyfeld——It 
is stated that Mr. G. Brown, a nephew of Sir John Brown, 
5 is about to build extensive iron and steel works 
at Heeley, near Shedlield, on the land now under water as a 
milldam. Itis further stated that these = works 
will occupy some twelve or thirteen acres, Flockton 
asd Abbott, architects, of Shetfielt, are advertising for a very 
large pened of bricks, to be delivered on the spot, so that 
it would ap that operations are shertly to be commenced. 
The site is close to the Heeley Station of the Midland Rail- 
way, and about two and a half miles from Shedfeld. 


The Reservoir of the Shefield Water Works.—The Strines 
reservoir of the Bheffield Water Works Company, whieh is 
situate about eight miles from that town, has just been com. 
pleted, and is now, I am informed, being wally filled 
with water. The same company has anot! large 
reservoir in course of construction at Dassflask, in the sary 

Sheffield, 
at Company.—The thirty- 


valley, but some miles nearer 

Dividend of the Shefheld Gas 
third ordinary meetisg of the Sheffield Gas Company will 
be held on October 20th. The A stock will receive divsdend 
at the rate of 10 per cent, per annum; the B 10 per cent. 
and the new 10f. Soren with 2¢. paid up, 7) per cent. The 
company are about to build new offices and TOOLS DEAE 
the site of their present offices. 


New Mineral, Timber, fe. Station at Shefisid—The 
Midland Itsilway Company have just completed and opened 
for public use a new suimeral, timber, &e,, station in Pond- 
street, Sheffield, in order to aecoestnodate that trafic on the 
south side of the town, The same company have also de- 
cided to erect a bridge for the accommodation of 
from the park district to their sew station at Shetlield. 


New Mode of Conatructing Furnaces—The method of 
constrecting furnaces invented and patented by Mr. Jazors 
M. Stanley, formerly of the Midland Iron Wo 


She field, 
has been adopted in a good many instances at Sheilield, and 
the method is attracting some attention, The results 


hitherto attained are stated to be excellent, thea furnaces, 
by the aid of # steam ict and improved construction, being 
fully beated in about 20 minwtes, There is also asserted to 
be & greater economy in fuel. 


Opening of a New Coal Seow near Rotherkam.—aA now 
colliery is being opened at Rotherham, close to the new 
Mexborough extension of the Manchester, Sheffield, and 
Lincolnshire Railway, Messrs. Couper and Co. are the pro- 
pretors, and the pit will be ealled the Roundwood colliery. 
A fine ceam of coal has just been reached at a depth of 
nearly 0) yards. 

Derbyshire Institute of Minieg, Cieil, and Mechanical 
Engineers.—At a meeting of thie society, held at Chester- 
field on Saturday last, Mr. Bromley read an excellent paper 
u hydraulic engines as applivd to drainage of mines. 
The paper will be turther discussed at the next meeting. 

F. paper illustrating experiments 
wade with the Guibal fan for ventilating collieries, which is 
in use at Staveley. Votes of thanks were givem to the 


author of cach paper. The council resolved not at present 
to amalgamate with the Barnsley Lustitute, and an allusion 
was to the proposal to build & Bto) metmorsal 


hall, at Chesterfield, for the use of the institute. and for 
other pu It was thought that it would cost from 
SOOM. to 10,0002, and after some discussion the matter was 
allowed to etasd over. 


Proposed Covered Market ot Fork.—tIt is to 
étect a covered market, with a frx to Parliassent-atreet 
ef 21ft. Inwill be 1M ft. long GO fh. wide, with four 
entrances; one from High Tubbergate, ome from Little 
Shambles, one from Great Shambles, and one from Parlia- 
ment-stroet. The internal aren will be about 2050 square 
yards, and the cost is estimated at about 18,500/., not in~ 
cluding parliamentary and other expenses. 

Trades of Sowth Yorkshire.—All the heavy trades of tho 
district are in # very Sourishing condition, and the tarn-oat 
is hoary, especially of Beasemur stort rails. There is at 
present no serious complication «mn the Jabour question, the 
Sheffield strikes having been compromised. 


Easvans Benoar iai.way,—This line has been slamaged 
the flooding of the Matabangah river, At Buggool 
+ ond Ghase-deegen bridges have given awny. 


Seam Exoixts—Tho valee of the eleam engines ex- 
ported from the United Kisgdoms im August last was 
WhVM7t., as compared with 205,405%. in August, 1870, and 
1694900, in Augues 186%, In the eight months ending the 
Slet of August thia year the aygregate value of the same 
i of ox was 1.967,4001, 25 compared with 
1400,0644, in corresponding 5 mated of 1870, and 
L2S5U10 in the corresponding period of 1569. 


Loxpow Association or Foaumen Exsoisnkeks asp 
Deavoursmes,—At the ordinary monthly meeting, held at 
the City Terminus Hotel on Saturday the 7th inet, Mr. J. 
Newton, C.E., president, in the chair. Mr, James Howard, 
M.P., was unanimously elected am honormry mesober of the 
institution, and Mr. Galloway read a paper, illustrated with 
diegrarss, 08 “ Ieapeoved Multitubular and Maltifue Boilers.” 
The sitting was numerously attcuded, and the proceedings 
were on the whole of a most interesting nature. 
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STEAM ENGINE COEFFICIENTS, 
Yo rus Eortos ov Exatxexnixa, 

Sin,—In your lart ieee, Mr. J. MacFarlane Ciray merely 
friterntes, mi greater length, the epiniens expressed in his 
previous better, without at all establishing tho aceuracy of 
the statements £ ielertook to prove erroneous, 


ENGINEERING. 





would the finiched coat be smaller tham the standard coat. 
‘Tho standard of admitted perfection is quite as good as one 
berond fection. 
Lut Sir. Gray also states that ho tales as his mensure the 
reatest quantity of steam wAerervr it is to be found, and if 
fia to bo at the terminal point of expansiva, as it 
y dose, how dose ha pct, I would ast, the tessure of 
fie steaia expanded without of energy ? or does it con- 
venbently happen to have all its energy just whee it ehows 










































To ran Epitos oF Enaixnnzrso 


by 
steam he finds in the high-pressure cylinder is the measare 
af tho quantity @, in performing the work iniieated 
by the — both ae re, Now it is not necessarily 
eo, noe in this ense in it likely to beso, For ander all ordi. 
nary conditions a correct incasure of the atenua can oaly be 
obtained {rots the actual terminal pevssure, and whom dis- 
cropancies like this occur betwres the measurements in the 
two cylinders, —— be dealt with in another way than 
Me. Gray deals with them, as will presently be shown, 

Now, if the theoretien! expanse, under the law of eon- 
siant preducta, dee to an initial pressure of about TU Ib, and 
gtren st — is mot 14), 1 a like to keow — it 

. Gray then reprodsecs i to show that 
the quantity of steam bas been cemvecliy manenaved im the 
anal cylinder, but he makes no effurt to explain why that 

‘cantity cannot be found in the low-pressure cylinder. But 
‘te. Uray aye the diderence ta the loss. And all E 
ean assy it, that Uf all that di joe is to be pat to the 
account of loss, then all the guuerally accepted propertios of 
steain under expansion are as fa’ 6s oar notions re- 
ganling jacketted cylisders aru abeard. 

Aga, when relerring to certain circumstances that teed 


jam « 


In my previous letter I saad the coeficent 2.95 on the 
sesumpison that all the steura shown im the atnall cylinder 
passed through the large cylinder, and inadvertently ande 
the clearance a source of guin, This, however, did not alter 
the fact stated, that more than half the difference between 
the two methods was accounted for, and thet they were 
brought within reasonably explicoble discrepancies. I bave | 1,54 
shown. above, the nature and cawse of those discrepancies, 
and have determined the ooelliciemt of elliciency of thee 
engione as3lS, This is a loag way in advance of 2.56, 
whieh Mr. Gray considers high, althougl 1 hawe been accus- 
tomed to consider the latter only @ cocllicient of medioerity. 

Finally, Mr. Gray claims the origination of this sretem of] 4nq 
coefficients, and states that about 1b66 the Messrs, Eider bad 
not then adopted thei. 1 cannot reconcile this statement with 
the fect that £ happen to have by toe copies of indiewtur dia- 

amma, Wearing date 180%, from several of the Pacific Steam 

arigation Company's engines with coeticients worked out 
{all frowa actual terminal pressures), by the late Mr, Elder, 
and [think it ix quite probable thet Mr. Elicr used these 
corficvemts prior to 1500. At all events thew who per 
sonally knew the late Me. Klder will readily acknowlelge 
that he was well able to originate ® correct comparative test 
of efficiency without inspiration fran Mr J, MacFarlane 
Gray. Yours respectiully, 

Cuan. Sura. 

Ilartlepool Iron Works, October 10, 1871. 
PS.—L hed almost forgotton that f bad another opponent 


a soragre share 


ting that such arguments are quite as available againat 


comtrorersy based or suelo hype. Irefer him, how- 
-ay's last letter, where be will 





the wane conditions, would give an approaimately correct 
recasure of tho steam expended each oF, filing a sutli- 
cient number of diagrams, this may be obtained from one 
ext by finding the terminal pressure due to that shown om 
the ligh-pressure diagrams, aml by nye. epee subtracting 
frown, the seam re in the high in the proportion that 
the actual terminal pressure shown in the low ba above of 
below the terminal —— hee from the high-pressure 
eylinder, Thus in the diagrams under discussion the ter- 
minal preware due to the steam shown is the high-pressure 
eylinler—by the formula for suigrated stesim—ia 5,44, 
and the actual terminal in the low pressure is 4675, The 
equivalent mean effective yous ” ie high-pressare 
4 eo 7.83 x 4.50: 5 
cylinder is 7.33, and, therefiee, ~~“ yy ites E.521b as 
the actual equivalent pressure exerted during expansion in 
6.52 + S857 


To rae Epitou or Exoixeraiva, 
Sin.—My attention has just been called to Mis, Gray's 
Jetter upon the eystens of etesm curGclonts, la your paywe of 
the Oth imstant, in which he erga: 

= Lt was, on my rrenmenendation, adopted by many Liver- 
pool siperintendont enginrers, acd abut 1561 was presented 
by me to Mr, Abesander Bier, asd the eoefeicute worked 
out br me for him on a eet of cards he had broughe with hem 
tomy kewse, The Messrs. Ebier bad not then adopted the 
system of coefficients, and I then pointed out to Me. Alea 
andor Eller of what value wack a test would be to compare 
his brother's engines with these of other nakers.” 

It would be interesting to koow who were the consulting 
engineers in Liverpool who received Mr. Gray's axdetance ip 
this matter. As lar as Mosirs, Randolph, Ebder, aud (0. 
are eoncerned, I can bear testimeny to the exetem having 
been in use by them long before L860, and I now rend ows 


* 

pay twice the amount of their patent fees, fe, 
question never to be considered in relation to the worki 
manF Is = nation’s uctireness to have no means 
fully doveiosiog itself? Isthe usable inventor always to 

Ip of the capitalist, aed to be forced to noveps 
both of the ta oud credit that may be t! 
rewalt of his invention? What are the every-day revults of 
the existing syslecs? A working mau by constant thinking 
has arrived at the solution of sane nical di®iculty— 
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I 


ee SE 
THE RIGHTS OF INVENTORS, 


Te i= subject st iaventors’ rights i being 
your columns, #| kindly allow me spsce 
for a fow _——— suggestions an contribution towards « 
solution of the of “ How our inveations should be 
"2 commision appointed by Government to 

quire into our patent laws havo invited the testimony of 
Mr. Bessemer, Mr. canye, and others, gentlenen who were 
“ets, thie 


employer seems to ha capable of C imatiag its worth, and 
in possetaion of suificiont enpitel to patent it. He is to be 


invention. It may be enid he is not obliged to take it; but 
having once brow: the subject he mast, or bis situation 
is rendered unpleasant afterwards, He is lucky to get oven 
« fractional aharw, otherwise his invention may be 
as altogether wallt for patenting. gut ewallo up, and bo 
afterwards pulled ne one of the issprovemoots of their rising 
concern. ith suel: troatzoent as this, what encouragement 
bas anion to intent? To these of my countrymen who aro 
fearful of the competition of our foreign neighbours, E would 
my throw open some door whereby inteatiom may 
freo as sir, eat you will be astourdsd with our 


Iba, and 
Wentiog 
of @ steam engine, aed it is but fair that ~~ refesed 

to the Registra~ 


pressure cyli 5 . wars, according to the nature of the invention, b: ot 
the high- R exlinder, and ——Tyzg~ aires @ coelli- | sheet of lithographed rama of the slensser Trjzotty ar 10s, Te enh Du respectively, affording a eeeieatiio 
elont of 3.15 instead of 2.02. worked owt by them om t principle, and tearing’ the | whatever to iavestions not original. These charges are as 

Next with reference to the fairness of atating the ¢o- | lithographed of 22nd September, 180, eseetiy four | uch a9 a workoan could to risk in speculation, and 
cllicent of perfection, there is evidently a tmerv quibble on | years previous to the tices whea Mr, Groy states that he | ¢ would even go further if an inventor sould be fortunate 
the wording ut issec between sas; but 1 beg to direct atten- | uate ine a present of his valuable principle, onough to obtais a grant of 15 it abould be optional to 
















The dingrama may ty interesting bo you, and are at your 
services, You will potice that ano tgure shows the high. 
re cylinder of one engine worked direct to tho com 
ont, owing to aceldent to large piston, 
fam, Sir, your obedient Sereant, 
Aurxasore Ciuc 
2, erunasick-stroct, Liverpool, October 11, 1871 


tion to the calculation by which Mr. Gray gts the co- 
eificient 8.154, This I refrained from noting la my 
previows letter as the remalt of the blunder was bot 
ena Hl = Mr, Gray continues re use 3.156, and 
pon, ehallenges any question as to his acearacy orem 
to the last decimal place, I now do eo, He reuse his 
theeretionl ceellicient, anil {rea it obtains the coullicient due 
after the back pressure is dedacted, by taking the effective 
sure shown in the dingrares, Le. the pressure of imper- 
“fection, insted of the theoretical pressure corresponding to 
his theorutical coefficient, ‘This inateal of % 16.167 — 


Lin + Welz 







To rez Epriox ov Exoureenisg, 

Stx,—To my last letter there was ome pelut in the discus. 
sion on " Steam Engine CoctScients” in which I intended 
malin aremark, but forgot to do ao, viz, the dedeetion 
From the thenetieal ealealntion of ye “or back prereure, 
Now, oven after reading Mr, Grey's last letter, 1 cannot see 
the fairness of this deduction, Yhe standard with which 
the actual diagram eaust be cou isthe greatest assount 
of work that could theorctically be obtuined from the quan- 
tity of pteasa adaitte? to the biyh pressare eylieder ex- 

ied the same nusnber of tiears as im the actual diagram. 
fn other words, the eetual diegrnm is to be coupared with a 
portect diagrams for the same expansion, If the back pews 
sure is deducted, the dingram will mot be pertect, as in « 
periect diagram the vecuus teust be pertect, aa well ns 
other comditions. ‘The greatest auwant of work to be got 
out of a given folume of steain nt a given preesare, expand d 
a given umber of times, will be when there isa perfect 
vacusm at the beck of the pltun. It seems, therefore, 
bis arguments mori convieeing by his simales, they are cvr- | totally unrens mabbe to deduct a beek pressure equal to that 
tainly taro hotacly than appropriate. £ will aiodify the | i# the actual diagrain. 
one hearing on this paint, however, and ask if it is not ns}, The back pressare must be reckoned ainote the other 
Jogical as before, He eaya: “to take tho lower proewure ne losses due to the mari aed of the engine. This will then 
ono mensure, woul be taking the area of cloth in a tmede | make the cocdicwet  — or 077, This seems i 
cont, and without the 16.17 per cent of scrap, as a tarasare talk " ica 

sloubtless, bat, in the thesrction] evrfficiests, no allowance 


‘of the guantity of cloth to be purchased for a coat." Tsnye 
“to take the lower pressure would be to take the largest is made fur the effects of etenm jaukels, which willsuiielently 


persos abler than 
Your humbie Servant, 


9,154 as he makes it; it shoald be 2 4X19289 4 g.194 
19,5834 126 
This is certainly not acewracy to the last decimal plary ; but 
it je foes the actual difference betweem the results thas the 
uiuble of perfertion with lepertection, ia eonvesion with 
fr. Gray's claim to infallibility, that is bere worthy of 
notice. 

Mr, Gray next asks the realor to reflect om what we are 
eevking, aed Ings down asa law, that in order to obtain the 
quantity of steam, “we showbl measure the steam either un 
panied,” of “expanded without Inss of energy.” Well, 
we should de ao, it is only because Mr, Gray ordaina it, 
ecrtainly not beenase the bigher prreure is any betler stand- 
ant thas the Jower, Mr. Gray, so dowbt, thinks ho sakes 


Bradford, October 9, 1671. 





ex 
it 


A Wouxitne May 0s raz Nozrm. 


od 30 power, wae built by Messrs Heonie, 
This whip is celebrated in the history of steam vavigalion as 
being the first verse] eter seat to sea propelled by a acrow, 
aul to ber Mr. Pilgrim wns appointed engineerin-cbief, 
Mr, Pilgrias was also the inventor of wm apparatus for 
vaperhesting steam, whieh cvmsisted of a series of arched 
pipes placed in the boiler furneco, and throughs which the 
steam was conducted om its way to the cylinders. The ap- 


coat that could pr bo monde out of # giren picce of | account for the high eorficient paratus was applied, about tho year 1860, to H.M.sleam tag 
cloth, os the etancard of perfoetioa, and just in the propor. Yours troly, bustier aod several veaelé in the mereantils marine, bus 
tion that the serap ia amy cuss cimneied 14.17 yer cout, co} London, Oetotwe 11, ITI. 3.3.0. dors not appear to hare been used since that tise 
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THE PARIS BALLOON POST. 


war 

has, * 

been brought to anend, it may be of suet if wr gree 
particulars of the i 


detailed jars construction and equipments of 
the ballon which were a» auccmtully ted bythe Paria 
jor service. 
ween the 20th of September, 1870, and the 2th of 
Innuary of the present year, no less Sfty-four balloons 
Joft Paris charged with and Sespalehen the letters 
thus tran being about 2,400, im number and 
Veen or al 10 tons. Besides thia freight 
about a hundred persons were conreyed from Paris by these 
looms, theae being of course mainly employés of 
the poet office orof the Government, there being included 
get the latter M. Gossheits, she tock bis depertars on 


M. Louis Godard, 
and M. de Kératry, who belt Paris on of the sme 
mosth accor M. Godard, senior, Of the 
four balloons, twenty were started fr rm the station of 
ee ai sixteen from the station of 
the station of the Eastern 


The fifty-four balleas *e have mentioned were those em- 
the postal service ; but besides thees there were 

see ton one om for scientific of miscellaneous 
irposes, oO four balloons, about thirty- 
ao comstrected by M - Godard fréres, amd about 
sixteen by MM. Dartols and Yon. Each dullos monté—or 
balloon with as a¢ronaut— ome 

at 


hese return messages 
swary, imninute reductions of the lettersto be trassported 
[abeomarnadaeccrer Semel py Beeps y, 
these mi ic reductions teing evl and copied off on 
their arrival in Paris in as manner which hes alrwady been 


described in these payes (vide page 80 of our last volume). 
The form and equipment of t! llcons constrected durin; 
the siege by MM. ard are shown by the cnaanal 
cagravines, for the originals of which, as well as forthe parti- 
contained in the present potiee, we are to owr 
contemporary the Portefenille coonomigne dea Machines, de 
Pewtiliage ot dw Matériel. The principal dimensions of these 
balloons were as follows; 
ew a an ft, 6 im. 
Coatents aes rer aes 72,240 cubie feet 
Sights’ gassed tale sata i — omnes ge» Bi 
calico each being compoeed of forty 
. tho shape shown in Fig. 14. Tho gorse were ous to 
with perfect 


y, were sown to- 
gether with a coarse lo waxed thread. T ing done, 
the exterior received two coats of varnish, and then as soon 
as the balloon was dry, it was ready for inflation ; ordinary 


St arn o 
cy . 
a 


A 


~ 


i 
¥ 






Ib. 
Balloon ... sis 466.4 
Netting... sw este we 12,2 
teh eee iss 
= ss Bh he a Ss & 110.0 
Ansher rope oe oe 85.2 


Total ee ee ed 
The naéronnute—who were trained in the school of sérosta- 
tion established by MM. Godard during the singe—carried 
with then in the car a barometer, « t 


each 
es of the balloons, the purpose of enabling am estimate to 


below. Besides these articles there weno olen pisrind 5 Be 
bearing the samo of the balloon; a triangle of paper whic 
wes hung about 0 ft. Gin. below the balloon, and which served 
to show whether the latter was nsoemding or suereeg; © 
parachute attacked to the equator of the balloon and which 
oureeg, 4, Seek Ss descent; 600 to a of ve a 
wrought. anchor, foar mooring ropes, ® gui 
aboot 660 ft. im h. This latter rope, which waa 
half of hemp and half of rashes, was throws out during the 
descent in onder that it might be seized by the people below 
and he eS tho balloon thus checked, During the 
tiege MM. iréres were capable of turning out such 
as that we have described, complete with ila equipment, 
in about two days. 


Tux Rrot Rateway.—The a he is only 
6.14 kil. in length, baa conveyed, from 25nd Ma 

the Slet August, 45,260 passengers 
fugesge; its receipts were 141,000 francs. 
for the construction of the line being 
the product was to the end of August about 10 per cunt. 





| diversion of the sewage from the river Cam. 
formed of the direction and force of the wind blowing has become 








BURNING GAS. 
To Tax Evirok ov Exqixernixe. _ 
Bin,—With reference to the Last issuc on 
“Harning Coal Gas," I beg to aay that the ineccurncy of 
bed 's theorem” was demonstrated by mein usa 


Amociation of Gas 
meeting im Dublin, in whieh reference was made to the din- 
cussion which followed the introduction of the pew theorem, 


ge 35! 

ally —to show that eens in illuminatin; 
able at di t rates comumplion with am 

i to the conditions 


hecscrge | wach comsus| a] Wis insponable whal to 
meet wi ie further, that the 
i conformity wi 


It is apparent, therefore, that, whether these views be 
sound or not, eo far as they are embodied in this report, 
they aro not now put forward for the first time. 

I remain, Bayou is, 


santos Heer. 
Nine Elms, October 11, 1871. 


Tur Sawacn ov Camnatpos.—For some considerable 
time the Cambridge a Comminsioners, of which 
body the masters of colleges arv have had under 
their consideration the izuportamce of taking amps for the 

etrearn 


with the sewage, and although the 
university have t some thousanda of in its pari- 
floation, the evil, owing to the se still exists. The 


ing beld on Monday the —_ was full inte, when, 
palwishelandin that the evil was wdaattel we de ee 

upon; and at «meeting of the on 
i i presented, The Hoard, 


oe hel renee ba gmt nag 7 
the echeme of irrigation ; . mertly, i 
wr oehentiond to adjourn the meeting ustil thee Slat 


a it, 
The desired evidence as to the efficiesey of irri will no 
doubt oasily be alferded, and it is to be hoped that the Com- 
ill them act prompily. Thero bas boea far too 


~— 


ay 


Oct. 13, 1871.} 
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BAUMANN’S STEAM DONKEY PUMP FOR TRACTION 


CONSTRUCTED BY MESSRS, ALEXANDER {WILSON AND CO_ ENGINEERS, LONDON 


1x our impression of October 21st, 1870, we illusteated ; 


amd described Mr. aumana's patent valve motion for a 
single acting dovkey pamp having twe moving parta only, 
Having bad some inquiries for steam pumps to fill the 
ftanka of road steamers from ponds or streams, which they 
may be passing, and economy of space being of course of 
the highest importance, Mr. Baumann has designed a 
special pump for the purpose, aml we are glad to bear that 
the invention bas been applied with succesa to two of 
Thomson's road steamers, 

‘The engravings, which we herewith give of the new pump, 
are, when take in conmexion with our former description 
of Mr. Baumann's plans, sufficiently clear to be understood 
without further explanation; we only wish to draw the 
attention of our readers to some details in the construc- 
then of this exceedingly simple engine. It will be remens- 
bered that is Mr, Baumane’s pump « differential piston 
valve is used by means of which the steam distribution ts 
effected, 1a the engine we illustrate, it was found desirable 
to have a piston valve of a dinmeter of 2in., and the dif- 
ference of the two areas, back and frost, ought to be about 
the third part of a square inch. To make a differential 
piston valve of this kind, the valve cylinder was caat sepa- 
rately without any passages and bored ost; a plain eylin- 
drieal piece of cast irom, the future valve, was fitted into 
it, and then n hele was drilled, parallel to the axis of the 
eylinder, and so situated, that the drill worked half in the 
iron of the valve cylinder and half in the iron of the fature 
piston valve; a pin wes fitted into this hole and Mixed to 
the valve cylinder, The front area of the future piston 
valve was thereby reduced to the required extent, it was 
now taken out of iteevlinder and tured down to the shape 
shown in, the engraving. The steam passages are milled 
into the valve cvlinder as shown in the drawings 

For the purpose of not only filling the tanks of the road 
steamer but also for feeding the boiler, a steam pump, 
similar im appearance to the one we illustrate, has been 
designed by Mr. Baumann; the platen is of the same shape, 
but plain, so that at one end there is a single acting pump 
of the whole diameter of the water cylinder, used for filling 
the tank ; and at the other end another single acting pump 
of an effective area equal to that of the plain piston minus 
the area of the rae used for feeding the boiler. The diameter 


of the pomp cylinder is smaller than the diameter of the | of 


atearn cylinder, #0 that the effective area of the steam pis- 
ton is larger than that of the feed pum 

The steam pamp we ilestrate (rows 1900 gallons per 
hour, it measures Mio. in length, 12 in width and 14 in 
belght ; it weighs 1 ewt, 2 qre and has been manufactured 
from Mr, Baumann’s design at the Vauxhall Iron Works, 
Leadon, by Messrs, Alexander Wilson and Company. 


I 
Sunz Casar—The negotiations which have for some time 
been pending between the Lords of the Admiralty and Sir 
Daniel A, Lange, on the part of tho Suez Canal Ye 
for the purchase of hand situated at the Port Said ontranee of 
the canal, have been finally concluded, 


Ratuway Station at Giovcrsrea—The inhabitants of 
loucester are ngitati i 


replace 
hich that 
© petition wdrewed to the Mitand ulvay Compan, tn 
en t of 
of money for the desired F amar 


with 


ee 
a a a 





THE TRENT BRIDGES, NOTTINGHAM. 

We publish this week a two-page engraving, together 
with a perspective view, on page 533, showing the new 
bridge now being constracted over the River Trent at Not- 
tingham, from the designs of Mr. M. ©. Tarbotton. This 
new structure is intended to replace the Old Trent Bridge, 
whieh has long possessed great interest for antiquarians 


from lta numeroes historical associations, The new bridge 
will be a very bandsome structure, the general proportions 
being excellent, and the design of the abutments partica. 
larly effective. Mr. Tarbotton—to whom we are indebted 
for the use of the contract drawings from which our en- 
gravings bave been prepared — has lately prepared and 
— a highly interesting account of the Old Trent 

ridge and description of the new stracture; and this 
account is so complete that we have considered that we 
could not do better than reprint it bere to accompany our 
engravings. It is as follows; 

Tho Old Trent Bridge is full of historic interest. The 
site of it has for past been the erossln of the 
sheer be ——— the yee v8 Englasd with the 
3 7 . nally perhaps a ferry, 
later a ford, and ultimately a “ cigE enatied armies, 
kings, and people ; 
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Early construction; and_ inasmuch as the reten- 
will not interfere with the New Bridge, or any 
moat desirable to keep ne 


. The of 
it is recorded, wns undertaken by the Brethren of 
ospital of St. John of Jerusalem, but as time L 
as the structure #u! week from floods aad from 
the Caroline 


mn 
wars, especially from the civil wars of 
its astentation became otherwise provided for, a 


tien of it “gr 
other pro or work, it 
Ep ny Pe 


hout the whole of the Trent 
ing up ofan extra- 


and subsequently to the eciril wars, 
ial rebuilding of kocsis apr pita 
corporation, and a 
quaint memoranda as to the 
works of sustentation, and provid~ 


AL wang wm etme Heme 
may . 

appear to have bad esch a span originally 
dest ult making an extreme waterway 
en! 


arches the 

25 ft. wt 

of 276 ft.; the remai 
ft. span, were evid 

the 

the 


first 
the w 9 
4 arches, ing from 18 Mf. to 
ly either for flood water or for 


ere y J 


piers amounts to about 191 


the 
ft., this gives a total 
the bridge of about a8 
hereof 


te Tramedinely Spout 


from the millstone 
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are tied and bonded together to a great 
The Old Bridge hes been considered for many yours past to 
be is a precarious state, and fears have been entertained 
as to tho eceutty of the fairie, Pefiealriy eoustdring the 
seeurit the ‘ic, Seularly 
aanee of the Raotenene aed the nature rol a ae 
nw rested, and om as no parts re 
the soli William Cubitt, ria 
t thus condition of the bridge, 
mended the erection of a mew one, for which 
teade, but no further 
z end of the your 1867. 
The bridge r Wi Cubitt was intended to 
be placed a little lower down than the t new one, and 
thus the old “ Town Arms” would not have been disturbed ; 


scousequenco of the alteration of 
’ : injured the letter building 
jee involting a4 ur from the London 


ome mesures 


ing 
‘ 1889, a # heroes the river, ao little 
real a9 ong on the site of the prowent 
hew one, in onder to hold up the water at the bridge and 
vent the cour which was so serbously affecting the fousda- 
ions of the largo piers, This weir was formed by filling 
severnl large old barges with Mounteorrel granite, and sink- 
ing them to the bed of the river, or rather to the tock below 
the gravel bed—the gravel having teem all washed up at 
that place—aed then covering whole with Inyers of 
ite, 20 as to form a comtinuourly compact mare across the 
og Thie prosooted the deposition of the gravel agals, and, 
forming a protective weir, wo doubt was of great value in 
enabling the Old Bridge to coutinge in existence up to the 


Prevent time, 

Jo November, 1867, tmenedistely aller the commencement 
of the first mayornlty of Johe Harker, Esq. 
given to Mr. M.O. Tarbotton, C.E., to prepare fresh plans 
anil eetizantes for the New Bridge, and in April, 1568, these 
Plans were submitted to the Town Council, at * special 
Poslod the Plans, dataisoy tao amtive proemal, deneribin 

ied 1 jotnily entire ibing 
The levels and wtate of the river, the condition of the Old 
Bridge, the insufficiesey of the fousdations, the influence om 
the structure of the waterway and the floods, and diseussin, 
full fe ener oon ay ing all particulars na to the intended 
mode of eon fod the extimeted expenditare, whieh 
was put down at 31,0002 

Op the acceptance of the designs for the New — by 
the Council, aneapqeteatte were inenaliohely woade for the 
enmmenerment of the works, and im the early part of Sep. 
tember, 1968, the first sod was turned on the south side of 


the river, No architectural deviation has bern made in the 
building of the bridge from the sriginat desi and the 
Works are now nearly coenpleted. ‘The total th: of the 


bridge is about 700 ft. from the north abutment to the 
of the south approach on the Lowdon road, the clear width 
betneen the parenete is 401, and from fae to facw of the 
abutments 48 ft. 4 in, nang proctentty the same width as 
peiner sn ay area Ree. a a w= width of 
the a ches increnses Tepe ridge proper, 
in Lage facilitate the pan Ainge f the several reelece, the 
north and south sides of the river. The height of tho road- 
wey above the summer water level of the Trent is 27 ft, amd 
there are two footpaths each 7 ft. wide, with a serrate 
26 ft. wide, capable of accommodating easily three of 


carris 

The New Bridge covsiste of three main arches or spans, 
tach 100 ft. wide in the clear, one north flood amd haling 
path arch, 10 ft. epen, asd aouth flood arches, 16 ft, 
15 ft. and 12 ft. wide respectively. The surtace of the bridge 
is quite level, and the north approach basa gradient of Lin 47 
and the south 1 in B4, 


The material of the large ronin arches fe cast irom, and | Yi 


each arch bas cight ribs ce girders, which weigh about 200 
tons.*® These nhs sustain transverse wrought-iron girders, 
which atv bolted thereto, and whick intern carry the reauten: 

shoet; the latter is formed of wroeght-iron curred plates an 

Motiett’s buckled plates, all which are rivetted together and 
to Tand angle fron bearers anid straps. Every arch bas 
strong bracing frames to connect tho several ribs together, 
aut all the joints of the ironwork are planed trae and com- 
nected with iron pins or bolts, which were previously turned 
smooth ina lathe and fitted into holes correspomdingiy drilled 
through the monwork. ‘Ihe face ribeare ef as ormamental 
charseter, and are moalded em the lower edges, amd on the 
uppet lines of the arches, The epandrils are deeply recessed 
aud moulded, and comtain medallions of eastiron Gtted within 
gecanetric cuspings which are enclosed in moulded circles or 
tracery, The designe for the emrichments vary in each eom~ 
partesent both in size and detail—these were all modelled 
and vated by Mesere. Farmer and Brindley, of London, 
the seulptors, but cast at Derby. Over the arches and 
epondrils, om ornamental moulded cornice, of cast irom, rune 
irean pier to pier, and the lower port embraces a rich fillin 

of @eventional foliage, com of leaves and lille, alec 
cast irom, The who surmounted by the 
of geometric and continuous design formed 


lines. “The top mueanber is moulded, and the lamp stundarde, 
for lighting the tides. are decioned as remmenent featores 





(he beat Pile wry Git, Gee He Te red tewekeg. «Bb ye 
Gin. deep at tho crown, the mean enetioe being of as X form 
2 ft. 9 in. deep, with tep ond bottom: flanges ancasuring 7 in. 
by 1 in. and 0 in. by 2 in, respectively, jo form of section 
of the fnew ribs is shown om the right-hand side of Vig. 12 
of our tworpnge engraving. 


atebes | to those over the lron arches; the lamp 


end | which are 


curved | Dale stone to earrespond with the bridge, bean; 
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to with the parapets, asd form an Lotegral 

thereof, The parepeta of tho north and south approaches, 
aver the stone arches, are of similar design and ype 
, for it~ 
yi pp are dwarf columns, fled ose 








ing the 
pillars. I the lamps are globes in one piree of glass, with 
copper finials and mountings, and ewpplied with gus in the 


In the constrartion of the almtments and piers, conaider- 
able di wos experi with the foundations in con- 
sequeneo of the »' weir, before referred to, interferin, 
with the formation of the eoffer dams and the excavation 
the river bed. Much time was therefore lost in securing the 
fhandations, especially ns the foods, which in the carlicr 
part of the work wore very constant and heavy, contributed 
aleo te the difficulties attending the coffer darma. Ther are 
two large mala abutments which receive the irom arches, one 
om the nerth and the other ¢m the south side of the river, 
and between there there are two piers, built entirely in the 

north Goed arch, and 


pilin 
the 
one rock, and the letter was also excavated to a depth 
Forring from 2 to 6 ft,, to procure a solid and level bottom 
for the masonry, The fowndations of the piers were con~ 
stracted of largo Works of Derbyshire sshlar, cramped to- 
with irom, amd upon those the masonry of tho 
was built ep. The faces are formed of blocks of stone, filled 
up behind with rubble masonry, the whole being Inid in 
ground Barrow Lins lime and washed Trent sand. The 
abutments are similarly built, but the foundations rest epon 
Portland cement concrete, composed of cement from the 
eee Se Seca Saag in Kent. The general stone- 
work of the besige, aud which all the ordinary faces are 
formed, is from the quarries of Mr. Sims, Whatstandwell, 
Derbyshire; the oshlar is clean boasted, and the front 
pmen ey are rock-faced, some fronts being carefully 
a with the chisel, to suit the arehitectural comnpesition. 
The crnamental parts of the stonework, the cornices, cay, 
iretale, recesves, and other jor features are of Darle: 
ale stone, freen the quarries of Sir Joseph Whitworth, al 
of red Mazafield and Mansfeld Woodhouse stone, from the 
quarries of Mr. Tt, Lindley. AN this stonework is cleansed 
and eitber moulded or carved. The south he may ase 
are ales of mane ene astome, rock faced. The enuth flood 
arches have moubled steno arch quoins, the arches being of 
brickwork, ench arch is om the akow, and the angles of each 
vary in bee ne of the approsch being on a curre, the 
radius of which is aleat GU0M. The river piers are termi- 
— — all the oe with Lear g oop of polished 
ite, these su cary: uw 
blocks of Tey Mantel stone, the latter 


external faces are deeply sunk in the solid and have 
on all the fronts crnomentations, wi fer 
pentine granite shafts from Cornwall. 

‘the readway of the bridge is formed, firstly, of a 


layer of bituminous concrete, to protect the tron plates frean 
exidation secondly, of » foundation of Portland evment 
eonerete, several inches in thickness ; amd thirdly, 
of Val-do-Travers axphalte, from the quarrios in Switzerland. 
This latter mat has been laid the Val-de-Trarere 
Company, Loudon, who hare Intely executed much work of 
the kand for the Corporation of London im various streets of 
the City, The channels and curbs are of enst iron, and the 
footpaths are laid with sawn Spinkwell landings from 
ckshion, 
‘The comtractors for the works of the New Bridge wero as 
follows :-—Messre. Benton and Woodiwies, of Derby, for the 
i building and masonry work; Meera. Andrew 
Fisnissie and Co Psa and aoe for the ironwork ; 
emera. Mawer ant ), OF Leeds, for the general carving ; 
and Mrs. Marshall, of Nottingham, for the painting and 


ion. 
In consexion with the above-described works, extensive 
alterations aed isnprorements have been effected on the 
of the river to imervase the waterway. ‘lhe old © Town 
Arms" Tne bas been taken down, and a new hotel, of 
brick and stone, erceted in its place. The and shop 
of the adjoining corn mill have beew taken down and rebuilt, 
Those new buildings Lave teen necessitated im comeequence 
of the north 7 having been raised opposite the old 
houses about 6ft, The buildings correspond with the design 
of the beidgu, and have been erected by Mr. Sheppersom, of 
Nottingham, contractor. The * Deion’ Inn, on the eset 
side of the London road, has also been takes down and re- 
built on the old foundations by the lart-memtioned con. 
tractor, but ina perfectly plain etyle. At the south end of 
bridge the county magistrates have erveted a new police 
station and lodge, and re: the oki house. The new 
etrocturo bas an ornamental character, and is built of Desley 
om the a 
proach theroo’, Messrs. Bell and Son, of Nottinghars, wee 
the contractors, By an arra t with J. Masters, 
Eeq. (through Mr, Huskineom), great improvements have 
been cartied oul em the property of the Corporation and Mr. 
Musters at the south-cust of the bridge, opposite the 
ered station, in order to effect a better communication 
tween the south approach amd the Newark-rosd. The 
whole of the works of the New Bridge, and of tho adjoining 
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baildings and improvements, have been executed from the 
pte and under the dircet superintendence of Mr. Af. O. 
Tarbotton, FA7.8., M. Inst, C.K, Nottin, —Mr, Goorge 
Theanpson a clerk of the works. Tbe estimated cost, 
previously stated to be 81,0007, will, it is expected, not be 
exeneded. 


The eight costa of arms erulptared om the shutments of 
the Now Bridgo have been seleeted for the purpes of trpily. 
some of the |r. a events which connect the Old Bride 
and the town of Nottingham with the gemeral history of the 
oot and have been kindly supplied by Thomas Cloeo, 
Haq.» JP, F-S.A. ‘Those are carved in bard red. MapeSetd 
atone, ani ly inserted on the exterior faces of the 
Darley Dule blocks of stone, whieh form the upper members 
of the nbutments The shields have been carved and pre- 
pergi by te, W. P. Smith, of Nottingham, from sketches 
Miss Hind, ender the immediate supervision of Mr. Close, 

who has also contributed the following description = 

1, The first abield of the series, commencing frean the 
north-west, commemorates the erection of Nottinghats 
Castle early in the reign of William the Conqweror, and 
which was immediately committed by him to the custody of 
his reputed natural son, William Perercl, 

Its bearings exhibit the arms of William L, King of 
England afd Duke of Normand, «ie. two fons passant 
pasta, or; and of hia wife, Ma aeaghier of Baldwin, 

Count of Flanders, yiz.—grrowny of 8, of, and azure, 
an inesou' gules. 

These arts are conventional, fur hereditary coats of arms, 
a“ parry aie ie in the slorestis century, 

2 al is suspend, its gui m the Bilt of the 
Conqueror’s eword, dial Sits 

2. The next shickl is that of King John, gules, $ lions 
pasar gandant, or; impaling the arma of his wifo, Inmvbel, 

aug! 
loaen, 





ter and heir of Ayeser, Count of Angouldme, vis.— 


Pro! hip ry 

ne English sovereign passed eo much of his time 
in Nottingham and the foreats of Nottinghatsshire, or 
crossed the Old Dridge s» frequently, as King John. 

This shield is maspeniied from a «ptigof broom, Henry II., 
the father of King John, was the English sovereign of 
es Fae ea a oe Eienhagenet, eo styled from their 

or t in Latio, ita genista, 

8. The third shield is that of Kim, Eseed tit as borne 

him beforw the title and arms of France wero sesumed, 
via.— gules, 3 liom ant gardant, or; impaling the arma 
of his wife, Philippa, third daughter and co-heir of William 
L, Count of Hainault and Holland, vie-—qearterly, Ist and 
, of, allow rampant, sable, Hainault; Quod and Brd, or; a 


jollans 


— Castle, through Mortimer’s , 
shield hangs froen a sleur-de-tis, the emblem of Ed- 
wart ILL,"s deecent from the Kings of France, and his 
ba ay assumption of their title. 

fourth 


B guidaat, oF; belong “the ‘arma of Ie ifs Joan, th 
Fasent ge or; the arms wife, Joan, the 
Sldest daughter of Heart Il King of England. 
This shield records the reyrinonent of King David ia 
after the battle of Nevili's Cross, near 
- J from the Seotel thistle. 
6. The fifth shield, om the eastern side of the bridge, prv- 
sents the arms of King Ri iL, vin —quartarin, old 
France and England, impaling the arms of his first wile, the 
good Queen Aune of resi Ist and 4th, or; 
spreod-eagte, sable, Germany, 2nd and Srd, gules, a lice 
rampant, double-tailed, anges, Luxetabourg. 
1 are the arme whieh, in the times of Theroton, ex- 
isted in a window of the routh aisle of St. Mary's Chureh, 


King Richerd Il. resided mush la Nottingham Castle, 
In hia reign the beautifnl mare ond transepte of St. Mary's 
Church were built, probably ender the plans and direetions 


of William of Wy m. The two matilated crowned beads, 
terminating o carious hood moulding over a doorway in the 
and Quees Ane. 


north aisle, are those of King Ric 

This shield therfore commemorntes the building of the 
nave and tran: of St. Mary's Church, It is upheld by 
an angel, and King Tiehard's ores on the north fromt of 
Westminster Hall are eo au The support har- 
monises with the construction and the religious objects of 
St. Mary's Church. 

6. Tho pext is the ineseetcheon of King Richard ILL. and 
of his vip, iowa Nevill, So olen Denes ood Le land, 

warterly, impaling quar » Nevill, farwick and 
Sotesbusy” Muofecuta Benwchamp, and Clare. 

This shield commemorates Bosworth Field —for Kin 
Richard ILL, who resided a good deal wt the Castle, march 
thence orer the Old Dridge to that celebrated battle where 
he dost both kingdom and life, 

The shield is easpended from the ragged etall of Warwick, 
the family bedge of King Richart’s wite. 

7. The armorial bearings of Kieg Charles I., France and 
England, quarterly, earrounded the Garter, and mer- 
elu with the arms of his wife, Henrietta Maria, daughter 
of Henry 1V., King of France and Navarre. 

This is in remembrance of the rnising of the Royal Stan- 
dard at Nottingham Castle, and its subsequent gallant 
defence by Colonel Hutchinsos against the king- 

These shields are surmounted by the crown, in the form 
in whieh i¢ was worn by Charles I. 

§. The arms of Her Maj Queen Victoria, marshalled 
with those of her husba 
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THE CITY OF CHICAGO, 


‘To those who were familiar with the great and 
beautiful City of Chicago, the story of her rapid 
and so nearly complete destruction appears in- 
eredible, A marvel of progress even in a country and 
an age where cities epring up in grand proportions 
upon what yesterday was desert, she had wreated from 
her elder sisters, prestige, wealth, magnificence, by 
force of energy and help of circumstance, The 
capital of what waa till lately the Weet, she was 
and still is the eapital of the centre of the Union, 
she dreamt of that which before many i are 
over, may perhaps be accorded to her, the dignity of 
heing the seat of Government of the United States, 
For the present, however, that dream has — 
away, passed with her miles of avenues Hned with 
palatial residences, of atreets full of commercial 
palaces, hotels, theatres, churches, which yester- 
day were her most worthy bonst, and to-day are 
blackened ruina, whilst tens of thousands of ber popu. 
lation, rich and , youny and old, men, women, 
and children, for the moment reduced to the same 
level of dire necessity, are, #0 say the despatches, 
starving in the remnant of the city, Much as first 
alarm may hare oxa: ted fact, there can be no 
room for doubt that the direst, deepest misfortune 
hasaweps over Chicago that has ever befallen a eity 
in modern times, there can be no doubt that the ter- 
rible allies of such a ee, want and expo- 
sure, are following fast, that even now they are 
most bitterly felt, To combat these latter foes 
neither energy nor time bas been lost, help was arriv- 
ing while the fire was still mging, and thanks to the 
large minded liberality and promptness of the Ame- 
vicana, no efforts will be wanting to ameliorate as 
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mitich as posible the wide spread and suckler distress. 
And the sume spirit which tendered momeasuredd 
assistance to capitulated Varia, will be again 
awakened on this side of the Atlantic, and manifest 
itself, in the enger desire to render nid to those 
who are of our race, who speak our language, and 
are bound to ws by all the thes of social and com- 
wercial intercourse, Moreover thousands in this 
country will be losers by the great calamity. for 
the businers tranzactions of Chicago are world 
wide, so that the catastrophe is one in which alnicat 
universal interests are concerned, and which will 
be keenly felt here as well as in the United States. 

Pending the arrival of the details of the devasta- 
tion of the city, some particnlars concerning itn 
growth and development will be of intercat, for we 
believe that few who are not familiar with it, com- 
pretend ite magnitade and importance. 

Lake Michigan, at the southern end of which 
Chicago is situated, is the third largest of the great 
inland seas of the continent, Tt is $45 milea long, 
and $4 miles wide in its greatest dimensions, with 
amean depth of 1000ft., and an elevation above 
the aa of 57S8it. The so-called Chicago river, 
which runs through the city, is in reality only a 
creck, of some 250 ft. width for a length of a quarter 
ofa mile, whence it divides inte two bmnches, one 
to the north, the other to the seuth, gradually 
tapering down in width until they become qnite 
insignifieant. There is, therefore, no natural 
carrent to this etream, which chbs to or from the 
lake necording to the direction of the wind, Into 
this stagnant watercourse the sewage of the town 
is discharged, with the effect of causing a constant 
and intolerable nuieance, the sewage ultimately 
finding its way into the lake, which, a& a natural 
consequence, is impurified for some considerable 
distance from the shore. Works, however, are 
nearly, if not quite, completed for changing this 
condition of things, There exists a canal, com- 
mencing close to the south branch of the Chicago 
river, and extending ox far as the Illinois river, 
which runs into the Mississippi. ‘This canal has 
been deepened, eo that the water from the Chicago 


“ae | river may flow into it, and, by the cuxrent thus 


ereated, may carry nwny the sewage, and cleans both 
iteelf and the lake, For some time past this result 
has been ey anticipated Ww lifting the sews 
from the river into the cana, With regard to the 
north branch, which would not be cleansed by the 
works just mentioned, it is in contemplation to 
flush the stream at will by the construction of a 
canal open or covered, communicating with the 
lake, and through which water shall be pumped, 
either from the river or the lake, a3 may at different 
times be necessary. Originally a sand-bar extended 
across the mouth of the river, precluding the en- 
trance from the lake of all but vessels of light 
draught, but as trade increased, and shipa of heary 
tonnage called at Chicago, the obstruction was re- 
moved, and at the present time an available depth 
of 14 ft, is obtained in the harbour, but constant 
work ia neceeeary to keep both the river and dhe 
entrance clear for navigation ; the annual expendi- 
ture for dredging is about 11,000/, With the im- 
provements of the harbour and the growth of the 
city, the narrow etresm and ita two branches be- 
came lined with wharves and indented with docks, 
until at the present time there are upwards of 30 
miles of river frontage in the city, 

From the commencement of the century till 1830, 
Chicago was simply a military port and a fur 
station. Atthe latter date the site was marked by 
a log fort, garrisoned with two companies of 
United States troops, twelve inhabitants, owning 
two stores, and three or four other houses. The 
only business transactel was with the Indians, 
who exchanged fur for spirits and other com- 
modities, and inthe winter the population retired 
into the fort to protect themselves from their na- 
tive customers and wiki animals, ‘Two yenrs Inter, 
with a slightly increased populntion, taxes were 
levied amounting, in the first year, to 150 dollars, 
of which 12 dollars were expended on first 
— Wuilding erected in the city—a pound, A 


eas invitingr oe could scarcely be selected for a 
settlement, ‘The wide-stretching prairie, level 
almost as the lake surface when tn I, stretching 


out far beyond the horizon, with a slight fall from 

the shore landwands, was often little better than a 

swamp, covered with water after heavy raing, and 

Tomising little for any future use to which the 
Hity could be put. 

indeed were it not for the great advantages 

which the river possessed os a commodious anchor- 


age, Chieago at the present day would have been 
no magnificent city, the sucecesfal rival of St. 
Louis, But owning aa it did advantages of 
harbourage, it heeame an eligible port for the great 
inland sea navigation, whilst it was ecnsily A} 
proached by land from the east and south-east, So 
asthe country round it beeame poopled, and dhe 
garden State of Ulinoie waa gradually cultivated, 
Chienyo naturally grew to be the depit of the 
produce from the surrounding districts, the centre 
of their trade and their metropolie, After the final 
dispersion in 1845 of the Indians off the Jancls 
which had belonged to them near Chicago, the ~ 
population, rose in 1836 te 4100, froin which tine 
Ull 1841 it remained stationary, for prosperity 
aud progress were for a time checked through- 
ont the Union. But meanwhile the fonnda- 
tion was laid for what has been the staple 
of Chicago's commerce, the ex of cattle, 
grain, and timber. Ip 1539 the exportation of 
salted pork and beef began to be of respectable 
dimensions, no less than 3000 head having been 
killed and packed. ‘Thirty years later the export 
of hogs amounted to upwards of 670,000, and of 
eattle 20,000, whilat the wheat trade, which com- 
meneed in 1838 with the export of 7§ bushels, bad 
increased in 1867 to the cnormons amount of 
66,736,000 bushels of cereale, In the same way 
the timber trade developed, and with it all the other 
branches of commerce which have helped Chicago 
to her present position, and raised her population 
to 900,000, Meanwhile her shipping grew, and 
the city became the centre of a vast railway net~ 
behar — than a a hiearion oak — pid 

, for the most part belonging only to the lake 
Loa te tg but nearly a hundred English ships 
tnnke the service regularly to and fro, crossing the 
Atlantic, and making their way up the St. Law- 
rence, and through the Welland Canal to Lake 
Michigan, n distance of 1261 miles, Compared to 
the regular lake vessels, these ships are of small 
tonnage, being limited by the dimensions of the 
canals through which oy eae to pass. 

The city, ns it stood before the fire, extendod 
for some cight miles along the bank of the lake, 
stretching inland for a depth of four milea. The 
whole of thia area la not, of course, entirely built 
over, hut the greater part of it was covered, in the 
business and residentin| quarter, with magnificent 
buildings of iron and stone, whilst many wooden 
structures existed in the inferior districts, In the 
suburbe similar buildings, of more or leza preten- 
sions, are the rule, and wooden pavements, to the 
presence of which, rightly or wrongly, the rapid 
spread of the flame is attributed, have an extent 
collectively of about 40 miles. Laid out for the 
most part in rectilinear Docks, after the fashion 
of all modern American cithea, there existed 
noble avenues running north and south, with 
broad streets crossing them at right angles, 
Till lately the several lines of railway which had 
their depéta in the heart of the city, ran trains 
across some of the finest streeta and avenwes at the 
street level, even in the most crowded quarters, 
The danger and inconvenience attending this 
custom were, however, too great to permit a larger 
continuance of the evil, and viaducts were in course 
of construction to te the railway from the 
atreet trafiic by raising the former to a higher level, 
Great improvements and alterations were also being 
made in the communication across the river. 
Already one subway had been built, connectin 
East and West Washington-streets under the sow 
branch of the river, and another was in course of 
construction. Douttless this means of communica- 
tion will in the future, to a great extent, supersede 
the swing bridges which ave constantly being opened 
to admit the p: of the veasels which throng to 
and fro incessantly. There are twenty-seven of 
these bridges altogether owned and worked by the 
city, ten entirely of wood, the others either of iron, 
or of timber and iron, 

Of the warehouses, banks, stores, and public 
buildings, the churches, hotels, theatres, and resi- 
dences, which so lately were the glory of the city, 
all that is needful to say is that they were such os 
Fares taste and unlimited wenli always pro- 

mee, 

It may be interesting here to make eome allusion 
to the elty walter works not long since completed 
by Mr, ES, Chestrough, ‘To in a supply of 
water uncontaminated by the sewage that finds its 
way inte the lake, it was resolved to drive a tannel 
some § ft. in diameter beneath the bed of the lake 
for a distance of two miles, and to terminate the 
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tunnel with a vertical shaft onclosed within 
a timber crib moored in the lake. Penstocks 
in the crib and shaft, regulated the supply as de- 
sired. The engines on the Inke bank drew the 
water from the tunnel, and forced it up a stand- 

ipe some 150 ft, in height, eo that « sufficient 
bend of water was obtained for supplying the whale 
city. This bold and decidedly orginal piece of en- 

ineering waa most successfully completed in the 

ginning of _ since which time, _ the = 
ception of a few tempor: rage seg ie Cy 
accumulation of ioe at the inlets uring the winter 
months, the city has been regularly supplied. Sup- 
plied, too, in a very prodigal manner, the daily 
average throughout the year being in 1870 some 154 
million gallons, and in the driest months over Mb 
millions a day, Alrendy the great consumption © 
water waa attracting the attention of the municipal 
engineers, and failing a more economical employ- 
ment, an extension of worka was contemplated, os 
the engines worked continuously, the total time 
of stopping in the year being only 67 minutes, 

The water ia supplied to the city through some 
250 miles of maing, the largest of which is 23 in. 
diameter, Aa the water works are on the north 
side of the river, and as it is impossible to carry 
the supply waning thence above the water level on 
account of the navigation requirementa, the mains 
eroes the bed of the stream. In 1869 a serious ac- 
cident occurred by which the water supply was tem 
porarily interfered with, an anchor having struck 
and fractured the pipe, causing much inconvenience 
and trouble before it could be repaired. It is very 
probable that these maina might have been injured 
at the commencement of the great fire, and the 
aupply of water thus cutoff, It is certain that the 
water works themselves could not have suffered 
early in the conflagration, as their locality would 
insuro their temporary safety. 

The low-lying ground on which Chicago stands, 
rendered for & long while the conditions of drainage 
almost intolerable ; there was no sufficient fall to 
he obtained even to drain into the stagnant creck, 
Nothing remained, therefore, but to regrade the 
streeta, to ralxe them as much aa necessary to get 
sufficient fall, Much money and Iaboor were ex. 
pended on this work, and the principal portions of 
the city were thas improved, But altering the 
level of the streeta interfered with the hougea on 
exch side of them, the doors of which were no 
longer on the street level. Many were pulled down 
and rebuilt, but most were too costly for destruc. 
tion. Skill and ingenuity were called into play, 
and buildings were raised bochily to the new level— 
in some canes Sor 1Oft. Iu thia way warehoupes 
of iron, or of stone, six or seven atoreya in height, 
and weighing 16,000 er 20,000) tons, were lifted 
with the greatest facility, and without accident. 
From that time house raising haa grown into a 
trade im Chicago ; new storvys are added to build- 
ings, not from the te, but from the basenenta, 
and—a branch of the same business — buildings are 
removed bodily to sites more commodious than they 
previously cocupied. 

Chicago has been traly a city of womders, in her 

eer y ote ecommerce, her wealth, and her people. 


fer engineering worka have been of necussity | P 


adoxieal to meet requirements unknown elac- 
where, and they have been planned and executed 
with « skill and boldness that haa never yet failed, 
And though at present she is a heap of ruins, 
though 100,000 of her people are hoinelens, and 
beggars, and all that was richest in her has been 
snatched by the flames, there remains the indomit- 
able energy, the active and untiring hands, 
that cannot be quelled even by auch a visitation, 
aud the time will not be long ere a second Chicago 
will arise almost upon the warm ashes of the first, 
still grander than the one which has been awept 
away. In nootber country, aud to no other people, 
would this thing be possible, 


MECHANICAL FALLACIES. 

THxse ix a fashion in opinions as well as in 
clothes, and a3 we find the cast-off garments of the 
upper ten" deacending we know not how low, so 
also views long sinee discarded aa untenable by 
scientific men stall linger in the classes beneath ther. 
Garments and ideas are both altered to suit the 
wearers, #0 much so, indeed, as not to be recognised 
at first aght, This haa been the case with “ per- 
petual motion,” that will-o'-the-wiap which has con- 
stantly eluded the grasp of the inventor at the very 
moment of success, and has in many cases brought 
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down hia grey hairs with sorrow to the grave, It} 


is very generally supposed that the belief in per- 
petual motion, like the belief in witchcraft, hae died 
a natural death; but this is not the case, It is an 
flourishing aa ever batin a somewhat different form, 
and the title “improvements in motive power” 
covers any number of mechanical fallacies. The 
patent records furnish some instructive information 
on the subject, and we will take the year 1966 as an 
example. In that year sixty-four patents were 
granted for obtaining motive power, and twenty of 
these depend for their med action upon the 
simple —— that 2+2 ia greater than 4, They 
are not only self-moving machinee, but they 
muipply power to drive others, It ia quite nnne- 
ceasary to mention them all in detail, but we 
may speak of a few of them. It is the old, obi 
atory. One “engineer” has a wheel provided at 
the extremities of the arms with flexible bags 
weighted at one end, ‘The bags open and fill with 
nie as they arrive at the bottom, and the air is 
forced out as the wheel brivgs the weighted end 
uppermost, A “ mechanician” patenta “a combi- 
nation of levers and rods” fearful to contemplate, 
“whereby @ greater amount of power is rendered 
available for use and aiding to overcome the resist- 
ance.” Another inventor epeaks of a “power-creat- 
ing wheel,” which consists of a wheel having a tube 
of valcanised india-rubber secured on a portion af 
ita outer periphery, the ends being connected with 
the hallow axle to which the wheel ia attached. 
The other wheel has an elastic tabe on the oppoalte 
portion of the periphery, so that one tube may 
always be undergoing compression, By this means 
a supply of compressed air is obtained, which, aays 
the enthusiastic individual who propoees the plan, ‘ia 
the power J use for driving or propelling anch engine, 
carriage, or apparatus,” (ne inventor proposes to 
gain power by means of a weight revolving ata bigh 
velocity, whilat another taya down this principle: 
* any y being plunged in a liquid is submitted 
t» two opposite forces ; firet, its own weight which 
teris to lower it; secondly, the preazure of the 
liquid which tends to raise it with a force equal to 
the weight of the liquid displaced by the body, The 
difference between these two forces” ig the motive 
power which the inventor proposes to wee, On the 
principle of “having one’s cake and eating it,” « 
weak-minded enthusiast attempts “to produce 
motive power by the force of steam acting on a 
reaction and direct action wheel, both, however, at 
the same time.” In other worda his machine consiate 
of the toy known aa “ Hero's steam engine” 
eombined with Hranca's engine, Another equally 
greedy individual utilises the foree of the steam ex- 
pended on the bottom and top of the cylinder during 
the up-and-down strokes of the piston, ‘‘ which ia 
effected by caualng the steam cylinder to alide in the 
reverse direction to the piston.” What, however, 
is most amusing, is the welf-antiafied air of the 
motive-power man, when he condescenda to argue, 
We will take, as an instance, the author af a 
machine, the name of which perhaps indicates 
to some extent the “cloudy” condition of the 
inventor's mind, and which is described in the 
speciiication as “an engine manufacturing a 
ower,” ami of which it is stated that it “ con- 
stitates that desideratum so thoroughly ‘tabood’ 
in ita assumed impracticability of attainment, 
that scientific /e¢ have in instanoes deter- 
mined to consider no such qgaestion’—and quite 
right too, The inventor then proceeds to develop 
hia theory at length. Sceptics are disposod of in 
the following short and easy manner. “To anyones 
not educated to the point of incapacity for such a 
consideration, the demunstration given above would 
appear amply sufficient, 
culties of surmounting an established creed, which 
has become a part of the being of its professor are 
as insuperable as would be the diflienlty of making 
an intelligent Christian out of an intelligent Ma- 
homedan.” 

We will give one more inatance of the eccentricity 
of the inventorial mind, A patent was granted in 
1804 (No. 2611), for “ improvementa in dovelopin, 
heat, boiling water, and generating steam.” It 
took two geniuses to accomplish the invention, the 
opt a sargeon and the other a “gentleman,” ‘They 
propose to use a boiler surrounded by rubbers, 
worked in the first instance by an auxiliary engine, 
The friction of the rubbers against the boiler will, 
say the inventor, generate sufficient heat to boil 
the water and get up steam. So far, good, Aa a 
philosophical experiment, auch an arrangement is 
by n0 means an impossibility, ‘ When the power 


(Ocr. 13, 1871, 


of the eteam In the boiler before mentioned,” the 
specification gues on to say, “is sufficiently de- 
veloped, the machinery connected with it can be 
set in motion to secure a similar revolution of wheels 
or motion of blocks, and the fire in the amall engine 
firat mentioned may be Iet out, and the moana used 
ta create the primary motive power diacontinaed™! 
The surplus power obtained in this manner is to 
be applied to any pu which may be desired, 
It ie worthy of remark that the law officer who 
passed this patent was Sir Roundeil Palmer, who, it 
should be noted, is strongly oppoeed to the existence 
of s patent law. It can hardly be said that be 
the prevent a by inadvertence, 
inasmuch ga he actually ordered the description 
— deposited by the inventors to be amended. 
fe are not just now advocating any change in 
the law, bat we are justified in asking that two 
soma servants, each receiving an annual income of 
rom SMM, to G00IN., shall do their duty, and that 
the solemn farce of protecting, year after year, the 
very same ridiculous * inventaons” by an instrument 
under the Great Seal may be discontinued, It is only 
fair to soy that the recent agitation for patent law 
reform haa, in some degree, goaded the law officers 
into a feverish activity. In one case which lately 
came under our notice, an inventor mentioned that 
the principle on which his machine was founded was 
that cpunciated in “ Mariotte’s Law" which he 
subaequently alladed to as that well-known law.” 
The law ofliver objected to this, wtrack it aut of 
the specification, and said, “let us baye pothing 
about ‘well-known laws,’ Pat it in plain English, 
«0 that a plain man can understand it, 
It is quite obvious to all anprejudiced minds that 
the legal and political qualifications of a law olficer 
are of little use, when technical questions often of 
extreme difficulty and importance have to be con- 
sidered, We truat that the Select Committee on 
Patent Law when dealing with the very delicate 
question of previous examination will bear these 
facta is mind, 


THE PALLISER-PARSONS BOLT. 

We have, om various occasions, noticed the 
epecial forms of bolt which were first introduced 
| by Major Palliser, and later by Mr. P, M. Parsona, 
\ with the object of obtaining more uniform strength, 
‘and greater elasticity, and of avoiding the extension 
of the serewed portion, a universal evil in bolts of 
,the ordinary form, when exposed to constantly re- 
curring strains and shocks, such a4 in the fasten- 
ings of permanent way. Major Palliser, so early 
as December, 1963, introduced the improved bolt 
for armour plate fastenings, with remarkable sac- 
ceas, and various trinla proved ita undoubted 
superiority over orlinary fastenings, which not un- 
frequently broke ihrengh the serewed part by the 
force of concussion, and without being struck, 
whilst the former remisted well both shot and shell, 
and yielding through the shank when they failed. 
‘The same principle, applied to railway fastenings, 
was alao found to anawer moat succensfully, 

Afterwards, came Mr. PF. M. Parsona with a 
| patent bolt for effecting precisely the same thing, 
jand aubetantially in the aaine manner aa Major 
Palliser bad done, though this later plan possessed 
j#ome decided advantages over the former, Un- 
) fortunately, the interests of these two gentlemen 
‘conflicted, and for several ew a really useful 
‘modification has been lying idie, because untix- 
factory arrangements could not bo effected. We 
are glad, therefore, to find that at last an wider- 
standing bas been arrived at, whereby all hindrance 
to the manufacture and use of the improved bolts 
| are removed, and they will probably therefore come 


But as o rule the diffi-| rapidly and largely into use, particularly for railway 


fastenings, for which they are eapecially valuable. 
It will be remembered that Major Palliser simply 
reduces the diameter of the shank of the belt until 
it becomes of a section uniform with the acrowed 
portion, in order that the atrength of the bolt may, 
as far aa posible, become,uniform throughout, and 
that the [extension under strain, which im ordinary 
forms invariably takes place in the acrewed part, 
to the destruction of the thread, may be transferred 
to the shank. Thus not only is the thread pre- 
served, but asthe bolt is more elastic it is slower 
in taking a permancot set. Mr. Parsons, on the 
other hand, effecta exactly the eame result by re- 
ducing the area of the shank without reducing the 
diameter as in Major Palliser’s method. He 
chamfers or grooves the shank of the bolt on four 
sides, 30 that the bolt becomes cruciform in section 
for a portion of ita length, By this means the fit 
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ditions of the experimenta made on Mesera. Som- 
meiller and Greattoni's hydro-pneumatic compres- 


of the bolt in the hole through which it passes is 
secured, an advantage not found in the bolt with a 
simply reduced diametor, 

Numerous experiments by Mr. Kirkaldy and 


ENGINEERING, 





pressure of one atmosphere, we shall have 8=1 and 
=] and P* very approximatively oqual to P; 


further assuming = 1=1.475, ie., P=0.636 and 


others on both forms of bolts, to say nothing of , 

a lengthened — with them fn fastening | f=! = Lod. instead of mi" order not to 

armen pate and in permanent way hare ered |neglet the aqueous vapour exiting in sir, we 
r shall have 


indeed could it be otherwise, considering that « 
proper proportion between the shank and the 
screwed portion of the bolt ia obtained, that by 
reducing the former an undue strain ia no longer 
thrown upon the latter, and that a maximum 
amount of elasticity can be obtained. hia last 
qualification not only secures the bolt ander all 
ordinary circumstances from becoming permanently 
extended, but it also permits of an initial tension, 
being placed upon the nut when it is serewed up, 
thus increasing ite grip, and counteracting the ten- 
dency to run back, under repeated abocks, as fish- 
balts do, beneath passing traffic, whilst, as the clis- 
tortion of the screw threads is prevented, the nuts 
cannot shake looae. 

It is to be regretted that this useful improve- 
ment has been 20 longin abeyance, Iti, however, 
needles to point out that although it has not yet 
come largely into use, for the reasons given above, 
the time that has elapsed since ite firat introduction 
has been well employed in testing ita real value, 


MONT CENIS TUNNEL.* 


Conraressen air, and indeed alamost all gases moving 
along = tahe, encounters a certain amount of re- 
sistance owing to friction, Lf we represent by L 
the length of the tube, and D its diameter, the loss 





of pressure occasioned by the friction alluded to, is 
represented by 
H-saK_! #° 
Db ig 


where Hi and 4 are the presuires at the beginnin: 
and the end of the tube, measured in columns o 
the same gas, at the density it has at the section at 
which the velocity, v, is taken, and where K ia a 
numerical coefficient (the coeflicient of friction 
0.0236), and 7 in the acoelerating force of gravity. 
Let H,, H), and 4 be respectively the pressures 
in the reservoir at the atarting, near the orifice of 
outflow, and externally, meaaured in columns of 
of the density of the gan in the reservoir, 
B and @ being the diameter of the tube, and of the 
orifice by which the gas flowa out; further, ~ 4, the 
coefiicienta of contraction at the entrance into the 
tube, and at the orifice of escapement, and K that 
of friction, an said above ; c the initial velocity in 
the tube, ¢+-/' the absolute external temperature, 
and @+4/¢ the absolute bag Bev of the reaervoir. 
The general equation of the motion of the gns 
in « rectilinear tube of uniform section will bo, 


eo Joy Ly, Dei (a+e 
= mle = D palare 


‘To obtain the pressures measured in columns of 
mereury, if Pi P! and p are the heights of mercury 
equiralent to H H' and 4 of gaa; and 3 being the 
tubular density of the g we shall have 

a 


Héxi3 i7e ai = er 
whence 
Hate 2%, 
az 
and 
ast 


H-k=H 1-3) =790 “(- Ry 


and the equation of the movement of gaa shall 
become 
1 
is!) 


s 
If we wish to have the volume of the ontilowing 
gna at every xecond, respectively at the tempera- 
tures and pressures P and ¢, and p and ¢*, they will 
be given by 
Qa rand Q) = = 


pbk, Ie Pimeeh 7 


DD periasys 


oir 


ae CET) 


Dt PyYe+t'), 
4 pete 
The exactness of these formals at low and 
middling pressures, bas been sufbciently proved by 
the resulta of the experiments made, 
To illustrate them, let us orply them to air 
iameter, of the 


“® For Jast article seo Eworseerine, page 160, ~~ 
+ Memoir of G. B. Cravesnna, 0B. 


2475 + 0.0888 4 
in which we ahall make p =2 and D=0,01028, The 


following Table gives the results caleulated with 
this formula by M, Cavallero; 











Length of |Valece of Q' (volume of Valucsof | Diger- 
the tube | the out-fowing ges) by|Q' by cal. ences, 
cL). oxpertment, calus, 
metres. moire cube metre cube./mutrecube, 
is OMT 24 os 1e oe OO0nS 
9 o.0n8D fiiMigey | 
449 Leo O01381 | 8.00089 
225 O.01721 0.01727 UG 
1.123 O.0gnd2 0.021387 O.00005 
462 G.Codae O2471 PUTT 
asst 0.02760 O.08T29 | mH 
ol4 O.028S LARsTé 0.00007 
Gar O.02H9 (0S | 1,00006 








From the experiments made on this wabject the 
following empirical haa been deduced ; 
Pp VDE (P= 676) 
ie P be 
°c L448 x 
which nerves to the determination of the velocity, 
ft, at the origin of the tube. 

The experiments made on the bydro-pneumatic 
compressor of Messrs, Sommoeiller and Grattoni 
(to which I alluded in my last letter), have 
— that the formula given above does not hold 

or high preasures, 

The same fact can he demonstrated theoretically. 
fa lows of pressure owing to friction is expressed 

¥ 








r= 


r—p as Le 
P “Teds “Dy 

whenee 

ajgk — be 
fTexarey Dy 

lf wo now consider separately two portions of 
tube of the respective lengtha of L, and 1a; and 
if P and P' and PF" and p the initial and final prea. 
sarea of the two portions, ¢ and e', the velocities 
at the end of the lengths, L, and L,, we shall have, 
when applying the lass formula, 


r—p=. 


_po. 4k Let 
=e (hath Py 
and 
Piepo, 22 R_ pr byst 
RUC e+ es) Dy 
Popa toe 
eb Pheer LETy 
The temperature in the tube being constant, 
Pe=F'r', 
heneo 
Popo ook 
De (l' o+ 1,0"). 
Now, a 
e=¢+ (—#), 
“er at 1 L, {e'=v)} 
_ a i» ae + = 
PP song {a+ zt ae Le ig 


which ja different to the one found above for low 
pressuree, and the diflerence is directly proportional 
to the difference between P and P'. 

Before leaving thia subject, I wish to lay before 
your technical readers some very siteple formule 
presented to the Royal Lombard Institute by M. 
Cagnoni, which are probably unknown to them. 
M. Caguoni started from D'Aubnisaon's simple 
formula : 

Lé 

Ta 

where « and A are the manometrical heights of 
mereury at the end and at the beginning of the 
tube; @ the diameter of the opening of outflow, D 
the diameter, and 1 the length of the tube, putting 
D=00m., and L=400m. (which were the con- 


A—a= 9.0738 a 
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sor), DAubuisson's formula becomes 
s=A Sr a 
when the reanltx given by this 


culated, they were found two or 
than those the practical experiments gave, 


uation were cal~ 
iree times higher? 


M. Cagnoni then made the hypothesis that an 
elastic Aatd, flowing out from a long tube of con- 


stant diameter, and onder a 


CrHianent preaaure , 


with velocity and density different in the various 


sections, would behave approximately as a liquid 


which would have a uniform velocity equal to the 
medium of the velocity of the fluid corresponding 


to the extremities of the tube, and « uniform 


density also equal to the medium of the densities 
a to the same extremities; starting 


from thia hypothesis M, Cagnoni deduced : 


Anas 0.000108 fw? 


in which A and a@ are the pressures in metres of a 


column of me 


at the beginning and at the 


end of the tube; damd » the media density and 


the velocity as explained above, 


Applying this formaln to the determination of 


the coefficient 
CLOnOO1NS A 


M, Cagnoni found the following numbers sub- 
for A, o and » the values taken from 


atitutin 
D'Aubuisson's experiments, 
0.00000 1053 = 0,0000001518 
OM 341 
6.0000001317 
0.00 201925 
0.7001 BES 


meédiam value 0.0000001826 


This would show that the formula under the above 


hypothesis is applicable to low preasures. 
b, ig PP P 
M. C 


1, however, comparing the resulta 
is formula with those obtaincd in the 
experiments made on Mesara. Sommeilier and 
Grattoni's machine, proved that it ia also very ap- 


given by 





proximatively applicable to high pressures. 
The following Table clearly shown it ; 














Velocity at the Difference of preasure {A= a) 
origin of the tube. obtained in Deduced from the 
practice. formula. 
ini? O.w39 O.0086 
A197 ! 0.0457 0.0480 
8.1 | O.NGTT HuG7L 
4.106 0.8738 0.0758 
4415 0,053 0.0877 
Ww1s7 C60 0.4641 
15,100 OSKIO Lie 
18.4) tebe 1.5830 


‘The formula iteelf is transformed a 
bag id 
A=a= 0.0186 at 3 

introducing in it, instead of the medium velocity, a 
function of the diameters D and @ of the tube, and 
of the ing of outflow and in which 64.76 w= 
i (Atat L=length of the tube, and A and a keep- 
ing their former meaning, 

Jutroducin further the quantity Q of fluent air 
reduced to the volume of ordi atmospheric 
density, M, Cagnoni deduced 


(d+a)*=(6+a)* tuto, 


in which M is a numerical coefficient which may be 
takeo=(),0000002567. 
Francis Kossvra, C_E., 
Royal Commiasioner for Railways in Italy. 
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Saeecileecn 
Klementary Treatise on Natwral Pisiosphy. By A. Porvat 
Descaayun, Trossleted end Kuited with extensive Ad- 
ditioas, By J.D, Rvanert. Part I. London: Mackin 


and Som, 
‘Ewo ont of the four parts which will complete this 
leerles of handbooks on Natural Philosophy have 
‘already appeared, and, if those yet to come are to 
\ be cqnal to the others, the fonr volumes will form 
| the best series of thia kind ever yet published, 

The talented author, late Profeasor of Physica 
in the Lycée Louis-le-Grand, and Inspector of the 
Academy of Paris, bas bern fortunate enough to 
meet with a trinslator and editor capable, not ouly 
of doing him justice, but also of improving the 
happy style im which the original treatises are 
written, With reference to this original, we can- 
not do better than quote the words of Mr. Everett 
in hia preface to the first part. He eays: The 
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treatise of Professor Deschanel ia remarkable for 
the vigour of ita style, which specially commends 
it aa a book for private reading, But its leading 
excellence, aa compared with the beat works at 
present in use, is the thoroughly ratioual character 
of the information which it presents, ‘There is 
great danger in the present day let science.teach- 
ing should degenerate into the accumulation of sis- 
connected favis and unexplained formule which 
burden the memory without cultivating the ander- 
aie. Professor Deschanel has been eminently 
successful in exhibiting facts in their natural cou- 
nexion, awd his applications of algebra are always 
judicious.” The firat part of the series deals with 
invehanica, hydroatatics, and pneumatics; it ia 
divided into a number of short paragraphs, and is 
illustrated by 151 engravings on wood, ‘Touching 
these engravings, we may eay that they are distin- 
guished by the special beauty and usefulness only 
to be found ia Fronch hanidbooka, They are beau- 
tifully executed, and happily conceived, placing 
every subject upon which oy Cicnne graphically 
before the stadent, amd aiding him to comprehend 
the queations under consideration, as much as if 
he were assisted by models or by actual machines, 
‘The preliminary chapter is devoted to a considera- 
tion of the definition and the application of natural 
 meara and the second, which commences the 

ranch of mechanic, investigates the principle of 
inertia and the elements and ies of force. 
Step by step the stndent is led on to the theory of 
the composition of force, and ja assisted by draw- 
ings of different apparatus for illustrating the re- 
solution of forees followed by actual and familiar 
inatances, 

‘The constitution of Dbedive, solid, liquid, and 
gucous, is next coneilered, their various Cts 
tics and specialities are pointed out, with the phe. 
nomena of expansion, contraction, elasticity, &e, 
Naturally, the examination of the force of gravity 
comes next, and thia, besides being investigated 
with the utmost clearness and skill, is lustrated in 
aascore of different ways; thon follows an investi- 

tion of the lows of falling bodies, of the pendu- 
um, and the balanee, all carefully and v fully 
considered, yet so clearly and judicionsly, that the 
atudent la led on, insensibly, to the acquirement 
of a vast amount of information condensed within 
very narrow limits. In the same way the question | 
of hydrostatics is peceeey and fully investigated 
in a peries of chapters, and the theories, practice, 
and phesiomena 0 —- complete the volume 
That so much can be compressed into so small a 
space isin the natural wonder of the student of 
this little work, and were it not for the admirnble 
manner in which the author writes, and has been 
translated, nit one-fourth part of the information 
could have Lien brought within the space. It is 
a noteworthy feature of the book that all the prin- 
cipal phil ical instruments eployed in the in- 
vestigntion of the three branches of science which 
form the subject mutter of the book, are carefully 
delineated, and their actions explained; by this 
means the student is greatly aided, and obtains more 
by meve investigation than could be conveyed by 
the mest careful description, ‘The most simple ani 
familiar phenomena are ecized for afiving examples 
of the specinl points to be explained, and none 
bat 4 master’s hand could tarn them to so good an 
account, The use of formula ix very sparing, 
and thove which are given are of simple form, eo 
thnt there i no dilticult reading throughout the 
book, For every reason this cheap hand-book of 
natural philosophy is one most carncatly to be recom. 
mended to the student, and equally to the more 

neral reader, who will find therein a very large 
and of information, and ample food for suggestion, 
We look forward anxiously to the publication of the 
third and fourth parts of the series, The second, 
as we have already aaid, is in the hands of the 
public, ant we shall refer to it on an early oppor- 
tamnty. 











Oa the Appioutiog of Tro ta the Construction of Brtlova, 
Gieders, Toot’, vod afore Works. Showing the principles 
epow which arch atrvetere are designed ond their prarticn! 
application. lipreietly arranged for the wae of stmdints 
and pevetiout meckauter, alt mathematic! foroenle ant 

mows tving erclatel, Uy Feascts Caurts, CE, 
oe. With tusserous Dlattrationn Lemdon: Lor! 


ond Ca 
‘Tis ia another of the series of handy lite practionl 
manuals which we Lately mentioned as being in 
course of publication by Messrs, Lockwood, ‘The 
seope of the work ja fairly expressed by its 
title, and the promises made in the latter are well 
fulfilled, Mr, Campin deals with his subject in 
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a well chosen style, and the rulea which he gives 
are very clearly stated and theic application fully 
explained by examples. ‘he book will be a useful 
middition to the libraries of those who, from their 
imperfect acquaintance with mathematics, are 
unable to we the higher works on the subject. 


AN ORIGINAL SUGGESTION, 

Last week there appeared in our comtemporary, The Ex- 
gineer, an article criticising the comstraction of heavy ord- 
wanes as propesed some time since by Mr, Bessemer, 
ani lately illustrated and deseribet in this journal, 
Without stopping to discuss that article, we may remark 
that our contemporary exhibits some chareecteristic mis- 
placed energy in falling foul of an arrangement which, aa 
we stated, has during the last few months undergone esten- 
tial chasges. Het we cannot refrain from calling attention 
to one of those original suggestions our contemporary 
is eo fond of waking, and which, as a rule that scarcely 
knows an exception, are old or worthless, often both. Thus 
thoy republished last week in the course of the article spon 
the Bessemer gum, an extract from their own journal for 
the 21st June, 1867, containing a new idea, or, to use their 
own favourite formula, a propesition “we beliewe maie now 
for the first the," fur the construction of heavy guns, with 
aceotral aid anwular powder chamber, a+ shows in the 
sketch, Fig. 2, which is reproduced from their own engrar- 
ing. Now, as everybody koowa, who titakes the least pro- 
tensies to information upon matters conneeted with 
ordnance, this suggestion had been, at the date of ite firet 
publication ia The Eogiveer, patentel by Mer. Lyman in 
the United States. and was described and illaetrated im the 
Mevkeutes’ Mogucine for February Lith, 1867, four ueaths 
only before The Engiocer reproduced it as their own iden, 
‘The arrangement, which is well known, Is shown in Fig. 1, 
and it is ideaticol, wo far asthe arrangement of powiler- 
chamber is conversed, with the so-called Fitz Maurice gua. 
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‘This “original suggestion” reminds ee of atether which 
appeared recently in the columns of The Lnyitcer upoo the 
constraction of armoer-plated defences, It was proposed, 
“ant we believe for the first cime," that the outer plate 
anil the backing should be recat a certain of wocer- 
tain space full of air,” so that striking the outer 
plate should be exploded, awl if it passed through, showld 
expen its expiring forces against the secomd line of defence, 
which would net only be kept intact, but would oct as a 
shield to ward off the fragments that new flad their way 
through the outer plates sud backing. If our contem- 
porary will curn{to the published teansactious of the Testitu- 
tion of Naval Architects for 1807, vol. viii, page 117, ther 
will fied their original suggestion cmbeodied in a paper by 
Captain L, G. Heath, together with the sabsequent dis- 
cumiog, The owly difcremee letween Captain Heath + 
eager and that of our contemporary is, that the 

former, although opem to fatal objections, was practically 
worked out, whilst the latter was not, 


Exvexse on Fortipications—A return to the House of 
Lords bas been printed (obtained by the Duke of Somerset), 
showing that since the year 1850 on the fortiSeations in the 
lalo of Alderney 202,790/, had been expendod. 


Contivestat Rawway Fanea—By a deeree of the 
French Government just persed, s tas on leeemotion will 
cone info em the lick of October, 1971. In con- 
sequemec of this Act the fares on all the French railways will 
be raised 10 = cent., and the charges for all public con- 
reyance similarly augmented, On and from tho tet of No- 
Wermber, 1871, the fares on ail the state railenys of Bolyiom 
will be revised; those for short and intermediate distaners 
being lowered, and these for long dietanees increased, The 
fares will be om the equal mileage principle; tho charges 
Kilometre for the three classes standing aa follows: 7-2, firat 
clase; bbe. second sand Se. thi 


ture be issued (first, secood, and thind class) to and 

from all stations, avai for one or two days, acconling to 

distance, ‘Tho main line from Warsaw to Moscow (eid Hrest 

nod Siuolenek) ie now open throeghout, Tho new line from 

Frooburg to Alt Bred in the Graed Duch 

mae for passenger traflic—Drwlataws Continental 
le 


of Baile, is | 4 
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THE GATLING GUN, 
Woes describing and illustrating the Gatling 
gun some months since,* we mentioned thet Sir William 
Armstrong and Co, hod recelwed inetenctions from the 
Goverament to maculacture a limited suosber of these im- 
portant adjunets of oar army and navy, for experimental 
purposes. Lt is, bowever, only recently that the produc- 
tion of these weapons bas been procoaded with, om account 
of the delays which have occurred in determining the 
diameter of the bore, the nature of the Filling, and the 
description of cartridge to be med. These points have, 
however, at leogth heen settled, and the guns at present 
ordered will be cilled epon the Menry principle, the calibre 
ef the bore being .45, so that the ordinary service rife 
cartriiges can be wed upen an emergency. Solid drawn 
cartridges, however, are to form the ammunition of the gun, 
a4 it hae bees found Ghat the Doxer cartridge is liable to 
bave the base torn from the body of the case by the ex- 
tractor, the metal case leing left in the chamber. 'Thirty- 
tix of these gums have been ordered, a portion being for the 
War O@ice amd a portion for the Adin-ralty. When eom- 
pleted they will be distributed in various bramehcs of the 
areny asd navy for experimental practicn, Shoal they 
be found to answer the requirements of the service, their 
manefactare will be further procomted with, and any modi~ 
fication suggested by practice will be introduced. It is 
probable that in rome of these machise guns a larger 
calibre will be adopted by the Government. Fog certain 
Purposes, wuch as for use En easontated forts or garrison 
batteries, the heavier guns would probably prove the mest 
eeefal. All the weagems are being constructed with the 
must recent improvements, as described by us in the article 
to which we have already teferred, 
SUE 


MECHANICAL PUDDLING. 
Is our article on the 





Arvorrica lnst week. 
With a view of testing the applseabllity of the machice for 
ing English ore ucts, the following materials have 

been by the mittee to be semt out with the Com- 
saition, 4 be treated in Mr, Danke's furnace: 

10 tons of Cleveland fi ig irom. 

10 South Wales > re 
w South Stalfordshize ,, 
10 Derbyshire 


” 
» 
Te will be remembered that this was « question raised 
pouees. | the oe ary — the —— of Mr. 
‘5 a nec int being aa to applica. 
bility of irene available in Tie county for the purposes 
of fetthng the puddling chamber; and to decide point 
the Committce hare also taken out the following samples: 
tons of Iimenite - 


” 
” 
” 
” 
w» Spanish ore, 

However waited the machiny may be for American ora 
and pig iron, it ix an essential polet that the suitabibty of 
our own materials should be aufliciently before 
ing a machine which, ns may be well Jated from a re- 
fervnce to the drawings, whick appeared ia Exquxrnetsa 
Inst week, would be attended by a mot Ineossiderable ouths 


y 
of capital, ‘The 
Comnsission 


Soewe 


aad pod to which the attention of the 
are di are: 1, The general description of 
the furnace and accessories, 2. The mode of fetthng the 
furnace; full particulars of materials used; quantity of 
cack kind ; how long the fettling stands in the furnace; the 
asmoust of irs deme to lining between the cha: This 
should include a comsideruble number of charges, to 
gota py average, nud full particulars of ench should be 
giren, i. The quantity of fuel used; quantity consumed 
per tom of puddied bar produced fur periods ding over 
a whole week's work of each farnace under examination. 
4, Details of cach stage of the process; time occupied in 
fettling; time in molting iron; time im working before 
elader is tapped off, revolutions of machine at each 
e of speed 5 timo of working from tappéng olf cinder to 
balling up; time in preparing for next charge. 5. Quality 
ef iron produced. Samples of each kind of irom worked 
should be kept for analyms, and sxmples of puddied bar pro- 
duced from each change eomtaining English materials should 
aleo be taken, amd carefally marked, so as to admit of casy 
Hentifiention, 6. Particulars of cent, and quality of 
slag ren off fromeach charge, 7. The weight of irvis 

in cach leat should be carefully recorded; also partic! 


the of weight of harnmer seule, or other materials put in with 


the irom. Attention is specially directed to the statements 
in Mr. Danks's paper, that a greater weight of puldled iron 
ia brought out of the furnace than i putin oa pigiron. &. 
Looking at the number of farnaces at work, it is requested 


that particulars may he reported as to the that 
are dope is operation cach shift, with the view of ailardiong 
jata for estimating the amount of work to be expected fron 
* Ses EXGINLERIDG, ul, 2, p. 400, 
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a whole forge Gtied sp on Danks's system. 9. Particulars 





































as tothe number of men employed in connexion with each Giasgow, Wadeentay. 
farnace ani with syuorzer ; class of workmen, whether ordi- Glasgow Pig-Trow Market.—On Wednesday last the pig 
nary ironworkers or mechanict. 11, Royalty ma Per tom| iron market coved—sellora Gla 444. cash, dls, Tid. one 
in Asorrien. 11, Particulars a4 to the number of works 


month: buyers, ashede less, On ‘I hureday the market was 
flat, and business was dowe at a devline of about Bd. por ton; 
ant on Friday there were some tactuatsom, the closing 
prices being Gis, Gd cuh asd Glx one saonth, The market 
wae Oat at tho opening on Moudey, but it afterwards 
improved, business was dome at Gs dd. enh and Gils, 7d, 
ene month, closing sellers at the former price, buyers at the 
latter, ‘The tone was easier yesterday, and peices were dows 
st Gis, Sd. ono soonth amd 50%, 10)dcash, To-day the market 
hasbeen somewhat dirmer, business done up to He, Sd, cash 
and €0« Sd. one month, closing buyers at the best prices, 
sellers ld. more, Makers’ irots still resasing Grim, the prices 
for which (with the exception of Glengarnoeh, which was 
taised Is last week) are unchanged. Gartsherrie and Colt- 
ness No, tare qaeted at 72s, Sameneriee at 6%4., Glengar- 
nock at fits, Calder at O7e, Shotts asd Langloan at 6%, 
and Carnbene at Gis, ‘The shipesents of Seoteh pig iron for 
the week ending Tth October were 10,579 tons; same week 
last year 16.4645 tone; deereame, 204 tons; total wines 24th 
Decrenber, 1570, 641,259 tons; asd for cormsponding period 
in 1800-70, 401,519 toss, being an inervase of 149,776 tous. 
The total imperts of Middlesbrough pig irem into Grange. 
mouth were 02,714 tons up to Inst Saturday, at same dete 
Isat year 51,044 toma, incrense for 1571, 10,769 tons, 


The Clode Skip Carpenters’ Lock-yet—As threatened 
fully a week age. the lock-out by the ship carpenters at the 
lower shipbeilaing ports were Behe out list Wednesday 
with the view of briaying the men in the Glasgow, Govan, 
and Partie ilistricts into sabjection, Itmay be remem! 
that about L000 men struck im thease districts some seven 
weeks ago for an advance of wagesof ds. per week. Messrs, 
Tod and Metireger gave the advaner, bat with that exeep- 
tien the w, Partick, and Govan employers stuck out 
against the and, and the men left their work. The 
Greenock, Port.Glasgow, ond Renfrew amen were offered an 
sdrance of ls, Gl. per week, which they accepted for the 
time being, and continued at their work. Meantime the 
strike hands obtained work in such numbers in fe 
Leith, Newesstle, Ifull, and other places that thero were not 
more than UU o¢ 10 on the strike list a week ago The 
exiceme imrasure now resoriel to has created a penfownd 
feeling of dissatisfaction, but still ita adoption ia not unl- 
versal, Mesers. Denny Brothers and the other Dusobarten 
firses have kept sloof trom it, and even upon the other side 
of the river 2 lock-out is only partial im some of the yards, 
As it is, however, the strike and lock-out are most unfurtu- 
nate, amd efforts are about to be made to bring the dis = 


where the apparatus i¢ im operation, and number of fur- 
naces at eee's place; opinions nf American practical men on 
the machine; dotails of classes of Guished iron for which the 
machine-taade pudoled irem is used; whether used alone ot 
mixed with scrap of old rails when being converted inte 
finished iron. 1. Particulars ay to the prodwetion of steel 
looms in the retary furvser. 14. Particulars as to loss on 
the machine-tnade itum in the secondary stages of the manu- 
facture. 24. How far the equeerer is an essential part of 
the syotom., 15. The bent at which the fursace ls worked. 
In addition to the aleve special points of ebservation, the 
Commision hare been requested to make a detailed daily 
report during the wholo time of their investigations, eus- 
beneing fall portiqulare of everything connected with the 
working of the rotary fareacce that come under their notion. 
The evmmoercsal asprete of the matter under inquiry are 
alee directed to their cureful attention, nnd they are ro 
quested to make suck compartsona, asd obtain such facts as 
will enable thems to report upom the commercial bearing of 
the machine iling apparatus, and epon the relative cost 
of paddling by the machines as against the cost of hand 
peddling. Samples of American pig iron and fettling 
materials used are to he brought away by the Commissioners, 
who after completing their investigations are requested to 
agree upon a joint report, giving the jealars recorded 
from time to Ge in appendices under the various headings 
gires above. And, dna iy, teen are requested to make ther 
inquiry a complete recon of all facta bearing Lar the subs 
Jeet, but their report eo eceeedy Ot oun educed from 
# careful consideration of those 
If these instructions be fully carried out, a4 we havo 
full confidence they will be, the report of the Commission 
will be one of very great intercst both to the mamu- 
facturer and consumer, and we shall hope, at the earliest 
possible date, to publish it in owt colamns. If the report be 
a favourable one, another great etride will have been made 
im the application of mechanical appliances to the manufac- 
ture of irom, the full importance of which it may not, at pre~ 
seat, Le possible fully to foresee. 
Er ritru.—In the beudisg of the third vacates, Notes 
= the South-West in our last number: for “ River” road 
“ S eiz," 


Exonavixse ny tae Bax fitast—The Journol of the 
Franklin Institete gives the following account af a proposed 
substitute for the process of wood engraving. A doseription 
of Mr, Tilghanean's process of cutting hard substances ap- 
peared, we meay mention, on page 2iibed our Inet volume. | 0 Dey 

Me conte maya; “The new mechanical agent, the 
‘jet of sand,” baa as yet, we are fully convineed, exe 
hibited a fraction of its possible applications. The t 
adaptation ite ingenious inventor las succeeded jn'deweloping 
inte practical eficiency, is to a of replacing 
the art of woed cutting. The few experuments conducted in 
this dizection have given such promise of success, that we 
feel justified in predicting for ita mocst lexportant rile in 
the future ef the art it represents. We hope, in our next 
iswue, to be able to present to our readers am engraving pro- 
duced by the use ol Ce eane- Sion, of Sy we have red 

fom ote OX) ut on, T! en, whi 
ve are only at liberty is aan in quel terms, con 
sists in bringing upon # fuitable matrix « peepee peat hog 
copy of the drawing of engraving which it ls to re- and 

luce. ‘This ie then beneath the sand-blast, amd 

the cutting thus obtainc?, This is finally subjected to the 

ype and any desirable number of enphes 
thee aa Ja connexion with the same invention, it 
may be of interest to mention that it has been successfully 
applied to the cleaning of brass cuttings in the establishment 
of Williams Sellers and Co., Philadelphia, but more expecially 
to the decoration of snarbles and other stones for ornamental 


earpen 
upon the Glasgow carpeaters on this subject, and it appears 
both bodies are fuvcarable to the pon dos just named. 


per day in the rate of w 


istrieta tho rate o| 


woek were, foreign 25,571 toea, coast wise, 19,297 tone; total, 
45,108 tons; same week last year, 20155 tons, being an in- 
crense of 16,449 toms, 

The Berstisland Wet Dock Scheme—Tho last applica- 
eation to the Pablic Works Loan Commissioners for money 
to construct the wet dock at Barntisland bas met with no 





wees, at the works of Mr, Strathers, For this parpoes, tion than 
fetioeks are protected with am open design of sheet ice, or psc 4 ined yh Amery aa ~ ae on i 
of shect-rabber, and the steam sand Jet od upos them mequeren (90, ) wae ub DU Pee cout, W 
ant dist ry the Commissioners refased, holding out hopes, however, that 
from a cower ance. suk gout eomty the sum wight me fist om but ot a 
Tun Gesenat Aernatre ComPAsT—A proepeotus thas | Meher rato of interest. | he tem were ym 
been isewed of the “ General Asphalte Company” with a the railway company whe, ans da araapemconsnd 2 orks an Sy 


cepital of GU,0002 im 12,000 shares of Ot, each. compan’ 
hes Leon formed to take over and carry om, on an exte! 
seale, the business of sepbalte importers, menafacturers and 
contractors, of Mewers. Armnant ana Stoddart, J), Poultry, E.C., 
ineludiny a contract entered isto with Mr, Armani, for the 
exelusice supply to bios for thirty years from Ist July, 1870, 
for the United Kingdom and the British Colonies, of jany 


& 
to then, » ined in o@ering security, which it was believed 
would bring about @ favourable comsideration of the sehen. 
This application having been Jodged on the eve of their lort- 
ships’ vacation, has Iain over for two months, and bas only 
now been disposed of. The Commissioners refuse the appli- 
cition, and om terme it would which leave no hope of 
ite being remewed with success in the mame quarter. 


per The New Herlour Works et Aberdees—Tho works in 
productive mineral rock aephalte quarries at Garde Bois and 
wegny, which form part of the well-known asphaltic basin 

of Seyerel, Upper Savny. These quarries are stated to cover 
1,575,025 square yards, and they pole an aephalte well 
adapted for paving and other works, The hope and 
steam crushing machines are close to the les of the Pars, 
.yoms, an Mediterranean Railways. The consideration tor 
the transter of the goodwill of the business, including the 

lant and machinery now on the premises, and the contract 
Fr thesupply of by mrad before mectinned, and all contracts 
for the fe and Inying down of asphalte entered into by 
the firm and in hand on the 29th September, L671, is fi 
at S200 fully poid-ep aharea, Tho stock-incteade tobe taken 
ata faluatinn to be made in the useal wey, and Me. Armani 
acccopte the appointment of managing sirector. The 
has been establiched forthe Inet 25 yours and has during 
that (ime exeeuted extensive asphalie works, aed amongst 
ethers the road and paths at » under the direction of 
thi late Prince Consert; and works at Tattersall’s, Aldershot 
Camp, the Arsenal and Barracks at Woolwich, &v. 


so fortunate. At the seaward end of the new channel an 
embankment was left of about 20 ft, broad at the top, with » 
slope of Fim 3 to keep owt the sea water, During he storm 
the ees barst through this embankment, carrying away the 
steaea pump and ppouts used to keep the el elear of 
water, The new channel wax soem filled with water froen ome 
en to the other. Fortunately, the works are so far advanced 
that no further damnge is likely to be done, the pitching of 





waited | bei 


the slopes having beem completed. Indeed, the river was to | bow 
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Lave been let info the new bed in Jasuary. Although this 
aceident will occasion about theee weeks’ delay, it is not ex- 
ected that the opening of the eut will be delayed. The 
amage done is cstimated at about S00), it being expec! 
that all the plant will be recovered, 


Mr. J. FP, Batemas on the Dundee Water Schome.—Me- 
Fieteman bes jost supplied the Landes Water Commissioners 
with a better fn reference to the cost of the seheme, whereby 
it is intended to supplement tho water ly of Dundee by 
reerting to Lantrathen. He proposes to bring in a first in 
stalmont of | 40.000 Cag at aoostet 172,600, and he 
calculates that this addition to the present means of supply 
wo , with the increase of the pepunetion for 
eightorm years frou the t time A further outlay of 
76S90%. would bo required for bringing the second instal 
ment of 6,500,400 gallons, 


Qsarterly Report on the Glasgow Water Works—At 
their ordin mecting on Monday last, the Corporation 
Water Committee had the enginorrs quarterly report under 
comvideration. It stated that om the Jith ultimo there were 
108 days’ supply of water in tle lochs, and as the summer 

been a wet one in that district, there hat mldom been 
Jers than thie quantity ls store, On the same datethere was 
19 days’ supply for the city in Mu Reservoir. The 
Gorbals reservoirs only contain 45 days’ water, or 13 daya 
loss than at the corresponding date last year, which is partly 
for by there having bees a greater quantity of 
water supplied to the town from these works this yeur 
than last. The quantity of wntor sent into the city and 
district during July, Aegest, and September last, averaged 
28,160,000 gallons a day from Loch Katrine works, 
3,910,000 frors the Gorbals works—in all, $2,060,000 gallons 
aday; being an incrense of 2,710.00 gallons a day over the 
corresponding three months of 1870. 


Extension of Harbour Works et Port-Glasgow.—It has 
heen resolved by the Mort-Glasgow harboer trustees to in- 
ereato the harbour accommodation by extending the dry 
dock 50 tt. further to seaward, with the view of providing 
fecilities for an extemsive firm of sugar teerchants to bring 
their vearels and cargoes to the port. 


Guupowder Blasting at Furnace Quarries—Mr. Sim, the 
lessee of the extensive ite quarnes on Loch Etive, near 
the village of Bunawe, in the land of Lorne, haa just had 
another of bis monster blasts with guspowder, For more 
than a yoat past the process of boring the rock had been 

ving of, and of Monday week the inmost chamber having 
| conepleted, four tons of gunpowder, costing in all 160/., 
were safely deporited therein, at a point SO i. within the 
rock face, Tho pasmgo having been thereafter duly 
Pn pene 8 —— was ee ee “ pm. Lg 

mal 5 in the process prese ittle to the mere sight. 
tae oes a weailled iy the bill front seemed ta heave 
slightly, and then suluide bedily into the floor of the quarry ; 
tet ig one solid masse, however, but in — ready for 
worked to the proper size, Many thousand tons of 
excellent material are thus dirrepted at one stroke, which 
will give occupation to the dressers for weeks tocome. Ey~ 
nnd-Oye the tassita of their aleram util. he eomayad Sy 
lighters to Glasgow and elsewhere, to be used in paving the 
tects, and for other purposes. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
Minpeespxoven, Wednerday, 

The Cleveland Iron Martet,— Yesterday there was a 
goed altondance os "Ch at Middlesbrough. The market 
was firm at last week's , anda good deal of business 
wasilone, Considerable interest was evinced in the Cleve- 
land Ironmasters’ Aesocintion returns for ~ These 
show that, out of a total of LL Blast furnaces, there are 125 
blowing. ‘The total prodwetion durigg the month amounted 
to Lit.<o7 tons, an inerease of @525 tons compared with the 
mame month Inst year. Makers’ stocks ammount only to 
90,127 toms, aod the Midedbes! Warrant Sores hare 
teen decreased to S125 tons Shipments at Middlesbrough 
are very active, and the loeal consumption of pig iron is 
heavier than ever. 

The Finished Iron Trade.—Thails ore etill im request, but 
ws the navigation season is closing, the shipanents are mot so 
heavy as they have been for come weeks past. Plates and 
sugles are tande lo great abundance, but the demand is eo 
exevedingly heavy that the supply is unequal to the require- 
socnts of the iron shipbuilding trade, whivh isin such a pros. 

tous comiition, Har iron is in good deesand, aed ahects, 

rods, and billets meet with a ready market, 


The Ironworkers and Mr, Hughes's Aivard.—Leat week 
we called attention to the feet that saany of the ironworkors 
in the North of England seemed to pay little to the 
regulations of the Hoard of Arbitration, amd we published the 
rewolations which hal beem passed at a meeting at Stockton, 
showing that altheagh the ironworkers had through tho 
Board submitted the wages question to Mr, Hughes, M.P., 
they would not be saticsied with anything short of the ad. 
ditional & per cont.on the present rate of wages. Since then 
another meeting of Gronworkers has been held at Dartington, 
and they have expressed themselves in the same way as 
their Stockton fellow-workers, We never hesitate to advo. 
gate tho views and claime of the men when they are fair, but 
on this matter we mast remind thens that they having s#ub- 
mitted the wages question to Mr. Hughes, M.P., it is unfair 
io attempt to pat pressure wpon that gentleman by holding 
meetings demanding higher wages. If that is the 
eouree Chey intent bo adept what is tho ase of arbitration & 


The Nine Howrs’ Moeewent.—Aftera snicidal fight lasting 
wane =e b= = = as a at an 
eastle-on-T'yne haa ended. Our eu began 
cf the utragele, it Siats scuusmbent ontacenesie 0 nine 
7s and pay the men by the hour. After all the trouble, 


. 
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lowed, dn the week coding Beptumber 89, the rood wert | the extent of railway conceded in Hussin 4,208 
TOMSt. against 73082. in Serseapending week of 1476. of which 11,083, werets wore in. working’ wrist’ enn sane 
construction. Tho i 


The receipts of the quarter ending September 20, | rerets in course of comeeded 
mere, ok, aguint 81,700 in the ccrenponding thre divided among companies, and to remedy the 
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different 
moeeths of 187 ineonveniences from wack rsultiplicity of survey a 
While tins apprehensive wen Sepeenting ‘Tyneside, two gen~ Bowth England € confurenee composed of debe from the 4 
pan auf eyed —— enna oe mae it~ "sed woe el feos we ee has just been held at Bt. Petorsburg. oo 
amicable manner. ureday, attendance was mmall, but the reports received from the| New Orleans —It is declared that Now (Or! 
the Town of Newcastle (Mr. Philipeon) called upoe : b ' a 
Mech Sivas rp eevee | neha aa ec |Ree sie  # mY Hag Ts ws a 
‘ g fall of orders, and who hare not 
men, t ting either party, agreed that the fallow. | © nie ihe wry pose full peices for 1| 2 Coal—In the first six months of this year the 
ing clauses t wattle the dispute: * the em, : arrangeravate, mY Presses for prompt | exports of coal from im were redwoed—by th: 
were to the &fty-four hours hg pe ec delivery. ; courme—to 1,853,046 Pee oa with J uy pal 


Testimonial toa Retiring Partuer. it 
week « testiovonial in the form of an address beautifull 
framed was presented to Mr. M Joseph, of Cardiff 


i 
E 


to work overtime when and to the extent required by 


the corresponding period of 1870, 
* “Tho wages, both as to 


Canadian Pacific -—Tho advices receirod as to the 
Progtos of the surveys for the Canadian Pacific Railway 


reckoned by the hour and quarter hour, and paid weekly wt|Cceam Steam Collieries. Tho address observed —* Your | 81 Rpeanatie. A great deal of work has been accom: 

12,15 p.m. om Saterday.” “ The agri bo for twelve | management of these now collierics bas extended 

months, with power to either party to determine it at over @ period of six years. It is corral with the Ocvan| Faw Yous aterworle.—Thres works have highly 

end of siz montha, by giving one month's notioe,” | Steam Cc ies that time ono of the | remuncrative to the Victorian Gorernmant. amount of 

“The men to goto work on the t now existing | largest, if not the steam colliery in Wales has | revenue collected in 1870 was 100,675/., and after payment 

a tas chong CO hed, andl the me teres G14 beni tn a been established, and has bees for fire sending ceal to | of all the expenses of the yoar the Government was enabled 
from Jan’ 1, 187 r. Phi on! those | market... . . Fifteen hundred and workres | to carry 71,2371, to the ertdit of the general revenue of the 

clavees to Sir Wiliass Armstreng and the and | with “Goeslly, belied indintetly ena o makin subsis~ | colony, 

Mr. Cowen laid before the Nine Hours ue and | Lenoe direetly, ireetly such ® htoarhood as} 4 . for the 

io tinge | ln) td A utc | et ta Seen 

was © wore & R - ropa ; , 

several of the men have ~ok, To-morrow (Thurs. arrived out at Fort Erie where being 





be the presest ferry. i i 
FUREIGN AND COLONIAL NOTES. at work antil the completion of ional bridge, 
places steps are being taken for obtaining the nine hours’ ahe will Lag nk ade gery = 
sytem. ‘ F - Paz 
" F a4 winter approaches. It is hoped | Raduetion of Bunker Hill.—-Commissioners . 
that by the close of the year 250 wiles will be im working | duction of Bunker Hill, havo made a report tt oy > 
onder an the different sections of the system. The trafic is ment of Charlestown. The total eet of the under- 
and freely eaten & Op meteorites section open from Exking is ectimated af 6 L771 dole, From thie shoald be 
the feven Towers to Ku ij*, amd the company | deducted the value of all Pond Inde and Mystic river Gate 
has increased ita rolling stock of late, to be filled in 1,726,178 dole, which will lnare the net cost 
4 dole. The of the Mill Pon: 


é a 3 
dominions. It hes been t to light im the rocky bed of | #2 18 1,549,000 square fect, and the aren of flata in Mystic 
8 forest stream dowing {rem the border of Dewarlah towards Zier to be fled in ie 2.851.187 square feet. The 
Govedral. The conl ts eeperted to orep out, and lie very in the distriet which ; 

pear the surface, and om the banks of the river, in large patel, contemplated improvement will add about 150 


eee 
NOTES FROM THE SOUTH-WEST 
Brealwater. 


maeses oF 
Belgian Raite—The exports of rails from Belgium in the | _ Indiau Reilwayr—The Bombay, Baroda, and Central 
firet ne of this year amounted to only 38,456 tons, as | India erway Company haveso far surmounted ite monsoon 
com ith Sa m0 Cane, im the currespending 1 iod of | Uifficaltios i a n restored 
137 showing the large fallin off of 28,307 toms. In tho total | Sl! slong the line. As regards the Punjab, Sinde, and 
of SRARS tons, the feorci eppente ta @ amameer o¢| Dall alway, it may be obeerred that in order to restore 
|| 9289 tons, while the Low Countries took 1170 tons, Auatria, |™munication between Sahranpore and Sirhind, » tem- 
1805 tons, Turkey, 600 toms, and Russia, 680 tona. 460 reg la to creel 
Af Gill (Canada) University.—The board of governors of | ati neat seasog i 

this universit 4 appointed Mr. G. F, Armstrong Pro- ee be capened ier ears, 
fessor of Engineoring. Mr. Armstrong, who unted other tron material will be req frows Koginnd. 

oo Cuenta, is © matmaber of the Rnciety of Arts, ond alo Toronto, and Bruce Ra This Line ine 

uti ol iv 2 te 
Btate of Trade at Newport—Tho tin-plate makers have | °2 “cst — to : : 
resolved to maintain the prices of tis at the previous 
i and in epite of advancing prices in iron, enbanced 

quotations oe Pig aed the stocks 
makers’ hands, the prudence of the course adopted is not 
about 87a. Gd. for No, 8 bas been current rate. 
siderable salew 


have been effected and a feeling of cheerful- 
ness bas pervaded the market. 


State of Trade at Merthyr ep The iron works in the 





have accordingly organised « surrey in order to ascertain Banwes's Borter Coarix Ww . 
which of the two mouths of the —that ing w om G.—We believe that the boiler 
the Sea of Aznf or that opening upon the Book Lars enn, lately introduced by Messrs. Barnes and Son, of 


neighbourhood of Merthyr Tydfil have been well occupied | most suitable for the opening of tho Poltars | Uitckbura-rund, Accrington, is being extensively applind 

St lean, ome with Canedian ard othere with South can | and Kharkov Railway connecting Kharkov with nioper ve fairy clei — she etreaieg stich sepa to 

orders. The demand for coal continses large. asd with Olecs uced & influence upon the ily applied, and ox 1 Pitoacinae in proveati rea 
whole district. The influx of visitors to the spa of Sorutebintai | "FJ. tremely p ting 


has boes moro than double tha of Inst } and the cat, with « resulting ooonoeay of fuel and imeroased com- 
ead trade | fort in the boiler house, 
Proving. . One Stirsa Mores om Scortawp.—In exploring the old 


Steamahip joan im 
it of a direct line of stoamors from Philadelphia |one of the sileer mines. ‘The handle is round, Zim. in 


be — i A progress. F 
tractors for building the vessels employed on the lime | and anchor-shaped. The i 
are pressing on their work with energy. ne teat pen. is about 9 it, 6ft. in width, 


Swoeses Horbour.—At the monthly meoting of the 
Swanees Harbour Trust om a was stated thet the 


with S440/. in Septeenber, 1 thowin| increase, 
ath, of B19 _ als 


ouport Dock Compasy.—In apite of several slips > = The walla are lit limeston: 
eteasinged by lite ben’ ina, part new dock i The Russian Army and Navy.—lt ia officially announced de ol nestona 
ng satisfacterily, aml the contactor, iia fndee™ | that the Iuasian ary i sow seusichty equipped with the | Tek; finaly child, and lenemporetle initials 

; 4 J 4 Russian breechloading rifles known as the Kreak ri ff lodividuels, among. whieh ie “ C. » 1608," and beneath 


pele pee py en Ip ey Pe Pir Th us litte sn seat years Russias busget forthe marine it & coat of armas. ts Gs bette of this pit, shafte 


company has resolved to increaso the the new dock the termination of one of 
b shout 23.0. thus making it w of 300 f. in 7 ent of the Bi these, another several fathoms in de has been 
The taken frum Mr, Herbert, of pe ge “ VS saatien (508 00). Thilo ie a larger sum than has discovered. pRed bottees of thie second ae cher mines 


eoen 
Jon; lease of the extensiee wharf and Intely ceca 
ied by Mr. Martin Morrison, at Jack’s Pill, 
deck; and the directors contemplate laying downs 
next year in Jnok's Pill. 


liowed im precoding yoara, but still it is not suficient 
oe to oreate & formbdcble Bleck Ben fleet. Tt tm clean have b ad at the ¢ 

Errore, that Rtmia is availig here of the clause in the hae ie aed 6 Caled pit, which baa not been thoroughly 
troaty of London, by w empowered to maistain plored o r = ‘ 
dockyards and build ships in the porta of the Black Sea, tained init, On the walls of this Inst pit the year * Laud! 
Fhomense Meginsering College Lieutenant Grave, B.A, water in becketfuls from the lowest pit, conducted it to 
a ele ans ek ee ee list of students this year, the bottom af the weved pit, and. by pa 


and has @ for civil enginserta . The second 
Cautley gold medal for oaverg haa fallen to ir. E. ah pee AL 


Customs at Bristol —The amount of customs duties col- 
lected at the Port of Bristol im September was 75,5160. 


inervasing at Cardiff, but it is not yet equal to the re a 
fad a ory phn uantity men aon ei cork moat —eetes, 200 aff Colonel Posten, er Majesty's 12th Regi. bourhood, where the metals were crushed and wathed. Tbe 
enses by the anmnially high prices The taal quan. men rarious veiss have bees cleanly wrought out, and ono of 
tity of coal ex if in Septenber to foreign Singular Kud of a Heigien Strike.—Some time sinoe the | thean was no less than 20M. in height, The rubbish hed 
ta was 140,263 tons; the shipments coastwise were | MCchanica in the employ of MM. Enthoven and Deville, of | been neatly jched into the veins to save the labour of 
3,776 tons. ‘The total exports of patent fuel d the | Hrwesels, succeeded = eg theie hous of | carrying 1t to The pits mouih, | Tha warkmon hed desssnded 
were—' const fe found, 5 their mnean indlnss, an remains of large 

The ws a tr paahher Fi a aseatiodty, me de ire “iy be wtill i ; bat it would appear that they 


wages declined from to week, and they hare | beams are visible there 

The tocal quantity of t exported from Cardi "| aecordingly appealed to thar employers tortor tho ok had descended and ascended the other pita by miches eat oul 

tember was 31,209 tona; of this total 1440 tons went to Gal- this course athoren and Deville 7 work 

Yestom, 1595 toms to Mollendo, 1037 tons to Mobile Bay, | '8¥e asented. hs only ae Temes imag erty eater ger 2 

to New Totke et ne ene to Mow Orleans, $569 tans | Metallurgy in How South Weles—It is stated that tho | ive! eus Uhsough the Bathgate hills shout s eile ants bait 
proves poll ne FF gs have bese pur- in length ; an investigation is to be made to ascertain 


to New York, &«. 
Taff Vale Reitwey—Tho traffic of the Taff Valo Railway by an English firm. It is also stated that R } the carroctnoas of this aupposition. Besides silver and lead, 
operations will be carried on with vigour. plstinam has been found! to abundance, and the mines are 


adversely affected hy the great strike among the steam 
colliera of South Wales, hes not quite regained its former} Kusyian Ruilways.—At the commencement of July, 1871: | now being worked energetically. Seu(sman, 


Oct, 20, 1871.] 


BAUSCHINGER'S INDICATOR EXPERI. 
MENTS ON LOCOMOTIVES. 


(Continaed from page 199.) 
3. The Absolute Performance of Steam aad Fuel. 


steam engine as a power-producer is proportionate 
to the amount of fuel required while performing a 
certain duty, and this amount is dependent, in its 
turn, upon three elements; 1. The evaporative 
efficiency of the boiler and of the fuel employed, 
aa expressed by the quantity of water evaporated 
per pound of fuel consumed, 2, The absolute 
performance of the steam in the cylinders, that is 
to say, the steam or water consumed per indicated 
horse power per hour. 3. The useful effect given 
off by the engine a8 compared with the absolute or 
totai performance of the steam. “The consumption 
of fue) per effective horse power per hour can easily 
be ascertained by measuring, on the one hand, the 
quantity of fuel burnt, and by employing, on the 
other hand, an “pp inte dynamometer, recording 
the useful work developed during a certain period ; 
while, in order to define accurately the other ele- 
ments, above enumerated, the water evaporated, 
together with the absolute performance of the steam, 
as shown by the steam diagrams, should be mea- 
sured at the same time, 

Although the experiments under notice are not 
specially suited to investigate fully all these points, 
yet the mode of conducting the experiments, as 
explained by us on page 1 of the present volume, 
was such as to afford, nevertheleas, some valuable 
information as re; the absolute duty performed 
by the steam dui each trial run, the evaporative 
capacity of the boilers, and the consumption of 
water and fuel per indicated horse power per hour, 
It is to be regretted, however, that an efficient 
traction d) ter was not employed by the ex- 
perimenters, so that the useful effect given out by 
cach — might have been obtained, 

For the special of comparing the relative 
values of two different systems of valve motions, 
and in order to ascertain the effect of various 
modifications of one and the same system of steam 
distribution, it is an essential condition that the 
properties of the engines as steam usera should be 
treated ns distinct from those of the various boilers 
as steam producers; hence the quantity of water 
used per indicated horse powcr per hour ia the real 
coetlicient of efficiency, as being independent of 
the evaporative capacity of the boiler, and of the 
internal reistances of the engine proper, On the 
other hand, it should be remembered that the co- 
efficient expressing the quantity of water used is 
influenced, to a greater or Jeaser amount, by the 
water which is carried along in a globular state with 
the steam, and in the case of locomotive engines, 
especially, this quantity of water thas mechanically 
carried through with the steam bears a considerable 
a gos of the whole amount of water consumed, 

he loss cocasioned by moist steam in this manner 
was not accurately measured by Professor Bau- 
schinger, but every tion was taken (by ob- 
eerving the normal water level and boiler pressure), 
to obtain a supply of steam in an — dry state 
during the various rane If this ty af con- 
dition was really obtained, the js of the quan- 
tities of water used per indicated horse power per 
hour, will serve the purpose of comparing the 
efficiency of the different valve motions much better 
than the corresponding amount of fuel burnt, which 
latter clement de 8, a8 we have stated, both 
upon the capabilities of the boilers as eteam pro- 
ducers and — the evaporative efficiency of the 
fuel consuns 

The limited space of necessity allotted for this 
series of articles prevents us from reproducing, ix 
extexso, the detailed observations made by the ex- 
perimenters with each engine and during each euc- 
ceeding period of the trial runs, We publish, how- 
ever, on page 240, a Table (No, VIL.) recording the 
general results obtained by Professor Banschinger, 
and Locomotive Superintendent Zorn, of Augsburg. 
Thia Table containa 30 columns, which have been 
worked out in the following manner: ‘The first 
column refers to the different classes of engines ex- 

imented upon, and of which we have given the 
eading dimensions in Table No. 1, page 1 of the 
present volume; columns 2 and 3 give the lengths 
of the various tripe and the total rise or fall in fect 
between the different atations, while the times, groes 
and net, ocenpied on trip, are given in the next two 
columns, The following columna, 6,7, and 8, have 
reference to the mature of the experimental trains 


Tue relative efficiency, or economical value, of a — containing the total number of foot-pounds 





ENGINEERING, 


and the state of the weather. Columna 9 to 13 
contain data as rds the mean velocity of the 
different engines, the boiler pressure, anil 1 aot of 
expansion ; the total amount of work done on the 
various trips is given in columns 14 and 15, the 


of work developed during trial a8 computed in the 
following way: In the firat place, oe en effee- 
tive cylinder pressure, shown by the indicator, 
under a certain boiler pressure, was reduced to the 
average pressure indicated by the boiler steam ga 

during a certain period, the entire trip being sub- 
divided into a number of such periods, accerteng to 
the position of the regulator, the reversing lever, 
and blast pipe orifice. For instance, supposing the 
mean effective cylinder presimre to be 65 1b, the 
corresponding boiler pressure 1001b,, and the 
average boiler pressure for the period 114)b., then 


redaced effective presaure= "5%? 1s _ 74 1b., this 


figure, multiplied by the number of revolutions 
made by the driving wheel during the period gives 
the corresponding amount of work done, and the 
reaulta thua obtained for all the periods of the 
whole trip, added together and then multiplied by 
the constant factor 4x piston area x stroke repre- 
sent the total number of foot-pounds of work 
developed during the entire run. The figures in 
column 15, which have been derived from the pre- 
ceding column and from the fifth, express the 
performance of the engines in horse powers of 
33,000 Ib, minute. Column 16 refera to the 
nature and to the quality of the fuel consumed, 
but we have no very precise information as regards 
the evaporative efficiency of the different fucls used. 
The weight of the peat per cubic foot is given, 
however; the coals employed were of the average 
— as found in Saxony. Columns 17 to 20 give 

gures relating to fuel and water consumption ; 
the total quantity of fucl burnt, as given in colamn 
17, refers, in some cascs, to a double journey, as at 
some of the stationa the fuel could not be con- 
yeniently weighed, and in the case of engine (D) 
this was entirely neglected. The principal resulta 
for comparison of engine efficiency are given in 
columns 1§ and 20, vic, the consumption of fucl 
and water indicated horse power per hour. 
Columnea 21 to 25 contain data which will find their 
explanation in our next article, treating especially 
on water and ateam consumption. In the next four 
columns, 26 to 29, we have given the consumption 
of fuel and water both per square foot of fire- 
grate area per hour and per square foot of heating 
surface per hour, Finally, column 30 of the ‘Table 
shows the quantity of water evaporated per pound 
of fuel consumed. 

Referring to the Table, it will be noticed that the 
quantity of water used per indicated horse power 
per hour varies greatly; in fact, acomparison of the 
figures in column 20 with thoge in column 15 will 
show that the steam is bring more efficiently 
utilised as the amount of work developed by the 
engine increases. This may at firet sight a ir 
difficult to explain, but it should be remembered 
that in most cases where engines are employed on 
work demanding a comparatively small exertion of 
tractive power, steai is cut off short; the cylinders 
are, therefore, cooler and the condensation of steam 
will consequently be greater, particularly in the 
‘case of unjacketted outside cylinders. If we take, 
asan example, the third and fourth trip performed 





duty performed was equal to 244 and 140 horse 
powers respectively; the water used was, in the 
ormer case, 27.04 lb, per indicated horse sgrhed 
per hour, and in the latter case $5.31 1b,, while the 


quantity of fuel burnt per indicated horse power | y, 


| per hour, as recorded in column 18, waa about the 
‘game on both trips. ‘This marked discrepancy 
between the fuel burnt on the ono hand, and the 
water evaporated on the other hand, ia owing to 
the varying evaporative capacity of the boiler on 
the two runs; thus when the engine was on the 
fourth ran or on the down journey the consump- 
tion of fuel per square foot of heating surface per 
hour was scarcely one-half of that consumed on 
the third run or on the up or and the water 
evaporated per pound of fuel burnt was consequently 
much more in the former case; in other words, 
while the evaporative capacity of the boiler was 
more favourable on the down journey, the per- 
formance of the steam in the cylinders was impaired 
in almost the game proportion, but both are com- 
peneated in the consumption of fuel per horse 
























































with engine A, we shall find in column 15 that the = 
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wer per hour, ‘This consideration confirms our 
ormer statement, namely, that for the purpose of 
rating the relative efficiency of an engine, a dis- 
tinction should be drawn between the performance 
of the steam in the cylinders and the capacity of the 
boiler as a steam producer. 

A further comparison of the figures contained in 
column 20 for the various engines will establish the 
interesting fact, that the water used per indicated 
horse power per hour was decidedly less in the 
engines fit with the ordinary shifting link 
motion, than in those engines with the Meyer double 
valve gear, ‘This result waa to be anticipated from 
our investigation in a preceding article, treating 
on the form of the indicator curves; nor will it be 
amatter of is? that engines A and i, fitted 
with Allen's or Trick’a double admission valve, 
should show # better performance of the steam in 
the cylinders than the other engines supplied with 
the usual atide valve. 

(To be comtinued,) 


= 
LABUAN COAL TRIALS. 

Trans have recently been carried on with La- 
buan coal on board the Peninsular and Oriental 
Steam Navigation Company's a8, China, the results 
of which prove conclusively the great value of that 
fuel for steam purposes. Compared with English 
(Neweastle) coal, the same rate of speed was ob- 
tained for the game rate of consumption, whilst 
compared with Lancashire and North Wales coal, a 
higher rate of speed by half a knot was obtained 
for the same rate of consumption. Compared with 
South Wales coal, to obtain the same rate of speed 
—§ knots—10 per cent, less fuel was used, and b: 
mixing in equal quantities with the small Sou 
Wales coal, the eknot speed waa maintained. The 
small South Wales coal was then tried by itself, 
but it only gare a speed of 6 knots, These highly 
satisfactory results are entirely in accord wit 
elaborate investigations und: en by order of the 
Ttalian Government, and which led to orders being 
given that the Italian navy in the China Scashould 
only consume Labuan coal. Since the beginning of 
the present year, the Spaniah mail steamer calls re- 
= at Labuan on her way from Bihgupore to 
Manilla. The moment the vessel is fastened to the 
wharf, convicta ran on board with baskets of coal, 
and the captain has frequently stated that there is 
no part in the East where he is now coaled with 
greater facility than in Labuan, ‘There are 200 
millions of tons of workable coal in the iskand, midt- 
way between the great centres of commerce in the 
East; and good coal is sold at the wharf in Victoria 
harbour for 5 dollars a ton, whereas coal of inferior 

uality la sent from England to Singapore, Hong 
Tene. and Manilla, where it is sold at from 10 to 
14 dollara a ton. 


Tur Casaptay Pactrte Rattwar.—The Toronto corre- 
spondent of the Times writes: “If the Provinces which 
constitute the Dominion are to be held together, a Camadian 
Pacific Railway must be bailt, and, fully impressed with this 
idea, the inion Government kave set about the gigantic 
task. Surveying parties have for several on tie 
line of read, it is expected that within » month enough 
will be Known to put the Gorerament in possession of rough 
ewtimates of the cost of the work. It hos been estimated 
ed road would be about 2500 


Thia sux looks 
grant 20 miles of 


road throughout its entire length by way of subsidy the 
aal money requirement from the Gorermment would, in 
not more than 35,000,000 dels, The 
, Which runs within a short distance of our 
dary line where it crosses Hed River, is being 
built by a company on land grants alone without any subsidy, 
ord through « country a grent deal like ourown. A ore 
ful combénation of American capitalists (including, it lsasid, 
‘anderbilt and Jay Cooke} and railroad men have al Iv pre- 
posed to the Gorernment at Ottawa to undertnke to coustruct 
tho line, but the Gorernment have not yet decided on any 
scheme, nor are they likely to do so without Erat consulting 
Parliament. If the amoust of money required be only 
35 millions, Canada will obtain a railwayto the Parifieat a cost 
lesa by 26 millions than the United States paid for their Veion 
Pacitle road. The gauge, it ist! int, will be4 f&. 8i in. There 
need be no doubé of the abality of the American combination 
to carry out any undertaking they may engage in, for its 
members possess, according to report, an united capital of 
some 200,000,000 dols. They have already built once Macite 
Railway, and could at omeo transfer from the Union Pacific, 
now in course of construction, thousands of hands, An 
addition of 35,000,000 to the debt of the young Dorsinion is 
a contingency not to be contemplated without a serbous 
feeling of the responsibility involved ; but it is obvious that 
if the union with Dritish Colambia is to be more than s 
nase, or even if that Province and the Red River Territory 
are to be retained, the obligation to comstruct thig road 
mast ke rigidly fulélled.’” 
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DREDGING MACHINE FOR THE RIVER ELBE. 


CONSTRUCTED BY MM. REIHERSTEIGER AND ENGINED BY MESSRS, SCHMILINSKI BROTHERS, HAMBURG, 
(For Description, see Page 248.) 
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DETAILS OF DREDGING MACHINE FOR THE RIVER ELBE, 
CONSTRUCTED BY MM. REIHERSTEIGER AND ENGINED BY MESSRS, SCHMILINSKI BROTHERS, HAMBORG. 
(For Deseription, see Page 248.) 


— 


Io VV 


— 
ieee | 


2 


(NAAUAMURAMANAG 





248 





DREDGING MACHINE FOR 
ELBE, 

We pablich om pages 40 ari 247, engravings showin, 
the cansirection of a clase of atraza devdgera constructer 
at Haurtung for servico on the River Elbe, the hull of 
the particular machine illustrated having been built at 
the works of MM, Keahersteiger, of Hamburg, while the 
engine: aml tmachisery were constructed by Movers, 
Echmilinski Brothers, of the earse place, In theae dlrelgers 
the bucket ladder is arranged at the stern cad while the 
engines and boilecs are plared in the fore part of the vessel 
ao as to form @ counterpetes, This arrangeenint, which wae 
originated atl which has le aussonsns inatations beer aloptest, 
by makers in this country enables a ver direct delivory of 
the spoil to be effected, amd reduces the Seight to which the 
epoil tims to be roiexd by the buckets ws compared with the 
atrangement ia whieh elde delivery ia resorted to. 

The bull of the dredger wo ilfastrate ieof iron and Las 
vertical sides and 0 flat bottom, while if is square ened at 
the stern and is formed to @ secni-circular shape at the bow. 
Tta femgtls te 4 Mt, Sin., ite bevadth 261. 7 in., ie depth OM, 
liin,, and the draught of water dit. tin. The dredging 
apparatus consists of a single ladder and chain of buckets 
delivering the spoil at the stern, as we hare already stated, 
anit capable of operating in 24 Mt, depth of water. 

Tie well in which the bucket ladder works divclos the 
bull isto two parte for a portion of its length. It com 
menees at the stern and extends ferwards for a length of 
SRM at the deck Jewel; the length of the opening at the 
bottam, however, being bat O41 ft. Jin, on aeewant of the twee 
sides of the well being united at the atern end towards tha 
bottem by «kind of box ginler of triangular sevtion as shown 
im Fig. Ll om page 244. The depth of this comnecting piece 
ie Sit. Sin, and ite length at the hattem SR. Sin, The 
width of the well ia 6 OL. Sin. 

The fravves of the bull are of dim. by bin. br lia. angle 
iron «nd are spaced 244 in. apart. The deck beams are 
Piaced at the saree distamre apart as the frames arel oon 
sistof 34 im. by Spin. by ©.539 in. angle irons riveted to the 
frames and farther connected tu thran hy gusset picces 154 in. 
long on the sides awl G95 im. thick. 

The bottean awl eideo ef the dail andl aleo the sites of the 
Sell are of plates varying from 47 in. Ge (a5 in. thik, weet 
the rivets are (1.5% io, in diameter placed at 2%ig. piteb. 
The Bore part of the vossels where the engines and boilers are 
pled. in built with a deable bettom sa este afford a firm 
Soutrtation. The distaner Setween thie false ated real bettors 
is Cp in. and the teware connected by vertical plates 0 SS in. 
thick rivetted te the insin frames and to corresponding angle 
irons revetied to the false bottom aa shown in Fig. 1, page 21, 
At the water lime the huil is surrounded by a enelon fender 
in. thick, nod the deck ts composed af Quechee pinw, the 
Planks being secured to the deck beams by sqaure-heatet 
serees screws) jm froon below, 

Commencing at the fore part, the dredger ermtnina the 
following compartexeute: First, in the round of the bows 
a cabin for the engiovers, next the boiler and engiee roume 
the latter having eval bankers oo earh side; next comes the 
eomyportument containing the hoisting gear for reieng the 
bucket Lubder: while at the sides of the well ate culsms For the 
captain and crow evspectively, and at the stern end ore 
camnpartincnts comtaining the gearing by which the bucket 
chain is driven, as will be explained presently. 


Fic. 3 




















The upper tambler fur the bucket chain iv square, aud 
the centre of ite axis ie (5 ft. 0 in. bore the water line and 
2 fh, beyowd the line ofthe stern of the reasol. ‘Ike pluvaier 
blacke forthe axis of this tambler aze carried by francs 
fells ap of plates ond anets rons ae shown im Fige 1 and 
page 216; while the pulleys, dor, aver which press the chains 
for rating the lower end of the bucket ladder, axe curroel by 
& simalor Frame of the term shown in Figs. 1 awd 4 on the 
dame page. Tho lower Luenbler has the form of n regular 
pentagon measuring LO 102 in. on ite sides, each side corres 
spending & # link of the bucket chain, The leks of thie 
ehain are 20. 2g an. long beiweem the centres of tha cun- 
Hertha pais, ate tbey ane sown by Figs. 4 and Son page 
Zi. Circular Manges 4 it. fim fs dismeter and of the 
online shown io the plan, Pie. & just referred io, are tilted 
tebeth topand boticos tamblers te pewrest the chang from 
leavin thetrs. 

The bwetet Lulder, which unites the axis of the tro 
ters aod curries the guide gollers for the bucket chains 
ft. Lin. long between the centres of the tumbler axes, 
It ie of sufficivot length to allow of a dept of 24 ft, being 
























THE RIVER | dredged, with an inclination of the ladder of 43°, while whee 
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in ite raised position the axis of the bower tumbler is krongat 
to te dock level and the inrlina' of the Indder is 15° 
with the horizontal. ‘The ladder is composed of @ pair 
of giniors cach 2 fl. 114 in, deep in the middle and 1 7g im. 
doup at the ends, these ginters bwing place! at « distance 
apart laterally of 4 ft. Ub. in from entre to centm. Each 
sorider has danges 0,87 in. thick, ned 7] is. wide—the width 
of the ladder over all being thus 4A. 11 in.—while the wobs 
are of plates 196 in. thick, and are coneected to the Hlaages 
by ii] in. hy 34 ln. by 0.30 be. angle limes, The ede of the 
qinders ate strengthened by im. T-irons rivetted to the 
fonges, as shown in Fig. 5, on page 247, 

The two girders forming the bucket Ladder ase eoanectal 
by seven douhle-ervas girders, as ahown in Fig. 2, page 2456, 
these eroes girders having doable webs of &19in. plates 
i apart, apd connected br angle irons to flanges 

be cross girders are situated st a dictanc: 
apart of HR, Sin. from centro ta geatt. The two extrersi- 
thes of the tucket ladder carey the plummor blocks foe tha 
area of tha tumblers Tieen tumblore ore Sit. fin. wide 
ever all, and ther are made of eit inom, each, however, 
being sarrounded by too pteel bands placed 19! in. apart 
from cenite te contre, the preation of those banda being thus 
auch that they recive the bucket ekains. The rolly i 
support che chaina with tho Joaded buckris are t 
number; they are made of onst iron 1 in. thick, are 10} in. in 
dinmeter, amd are placed 4. lfin. apart from eentre to 
euntre, an shows be Fige 1 and 2, page 244, 

The backets are madeed wrought-iroe plates 6,29 ix, thick, 
and gach eontaius? Rt cabic foot. Their shape and construc. 
tien are shown by Figs Sand 6 co page 247. Thur chain 
caress 20 buckets, The links of the chain are of wrought 
iron, and the holes thenagh which the connecting pins pass 
ate botwd) out, and all tted with steel husben 47 in, thick, 
which are held by slrinkiog the links on them, 

The epoil raised by the buckets is deposited an a abort and 
steeply inclined wrought-iron shoot, which comduets it to 
the barges, and the arrangement of which is shown by 
Figa. 1 and Don page 240, : 

The motive power of the dredger consists of a pair of en- 
mines with cylinders 12] in. im dismeter, aod Z1$ in. stroke, 
arranged se shown in Figs. 1 and 2 on page 244, the eon- 
necting tede being coupled to cranks at opposite ends of en 
intersontiate shell, as shown. The engiaes ate fitted with 
lnk eootion, ad ane supplied with steam by two cylindrical 
boilers, cach ift. Sin. in diameter by Sf. 2h in. long, these 
boilers each having an internal hoe and return tales, The 
firegrates are Lit, Lidin. wide hy 4. 5} in. long, 

The urea ment of dhe gearing la os follows: On the 
erank shait of the engines are two berel whoola, which re- 
smetively give motion te two athor bevel wheels of the ssine 
diameter on linew of chafing running on either side of the 
well for the bucket ladder, bark of (iow shatts girea motion 
io goaring, i (ae Fig. 2, page 246), of which*the wheels are 
in the proportion of Lit to 17, and through each ast of 
this gearing motins o9 given bya pair od hesel wheels, & 
(having the proporiiea of 11 to 24) te an inclined «batt 
which loads upwards, as shown by the cdetted lines in Fig. 1, 
poge 266. Kaeb of these inclined elalte carries at ite upper 
end @ bevel wheel which gears into another bevel wheel ut 
the end of the upper tumbler pSalt, the ratio af thes ast. 
wrotined pairect beh wheels bing Lito 3, It will be men 
from what we have said that the wuolv syeiem of transmis 
cots ie dowble, the sete of gearing on appemite aides of the 
hacket well being duphiontes of cach other. The large bevel 
wheels which we have mentioned as being placed om the ends 
of the loogitudiaal shalling aru net tigrdly attached to this 
shatting, but each is comnocted te ite shatt by the arrange: 
tent ot friction clutch, thown in Fig. 2, page 247, tho safe 
being thrown inte goat by bringing the friction whrel, K, 
into eontact with the plane fecw of the wheel, L. Tho fre. 


















































tion wheel, K, rotates with the shaft, but is capable of being | 


shifted om it longitudinaile, while the hevel © Ay ae 
ines on the shalt, and only communicates peotion to the 
latter when tho friction wheel is foreed inte ooatact with it, 
‘The wisdlase for raising the bower end of the bucket 
Indder is wleo driven from the ainsin engine by graring. 
This wireilnes ix shown by Pigs. Lasd 2 om page 247, A 
forkel lower ie tamde to oct upon the extwesity of the shat 
en which the wheels, Mi nnd N, are placed, apd is made to 
benak of establish frictional contact betwiwn the friction 
wheel, M, and the wheel, L. whi reeewves ita medion frm 
a berel wheel on the erank shalt of the emgine, os already 
explainet, Fig. jl, om the present page, slows the arrange- 
piucot of the tour pair of wheels durmung the gearing of this 
windlass, ‘The dismeters of the varsous wheela oer (Seer piteh 
yusnleg OF 4 ther contain are as fallin | 
Main N, ti¢in. im diameter att 25 teeth; wheel ©, 
Mazina. in diameter axl teeth: plaios P.102¢in. in 
diameter and 16 teeth; wheel @, Shad im. in dineneter and 
60 tecth ; pimaon KR, 11.08 ta. in diameter and 14 teeth ; wheel 
77 in, in diameter and ih “ i 15 is, in 
diasoeter and LE teeth» and wheel 1 1D in. in diameter ane 
Oh torth. 
blocks, one of each p 
the becket Indiler, ated 4 
hy whe 




















The hoisting tackle consiste of twy pairs of triple 
he i 





ng Sitached te the dower one 

ver beviag hung from the bei 

the eed ef the well is epanued, ae ahown ia Fig. 4, 
poge 245. A Lin. chain i rove through eich of these palra 
of blocks, and led over pullers in the beidge dows to the 
wining drum of the windleas af whieh we Gave speaking, 
fn Inwerny the ladder the friethon wheel, M, ix thrown oat 
at @ al the rotation of the winding dru ia checked by 
a beaks, 

The witidtaases, fore and aft, nod also the two on enc ede, 
by which the movesnents of the dreiger are controlled, are 
likewise drifen Trea the tain eogine. These latter \- 

( Lasees, one of which iawhoun by Figs, 6, 7, 8 amd 9, pare 247, 
lore driven frow fines of longitudinal shadting, J, which run 
| slung n alvort distance beneath the deck, one om each aide uf 
| the vessel. These lines of ebafting are each deig i poli 
| of spur wheels, 4, big. 3 , having the pro 
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tte 1, and cach of the windlasaes of which we are sprak« 
ing erives its motion from one of theas lines of shaftin 
through the intervention of equal sized bovel wheels anc 
herel friction peur having the proportion of § to 3 

Tho tranainiesion of the motion to the side winilasees is 
euch that the dredger is moved laterally about Gin. each 
fimo that « bucket maker a cut, this lateral displacement not 
taking place in ao strictly straight line, however, but in an 
are of a circle atruck from the position of the forward anchor 
as a centre, The diagram Fig. 5, page 246, shows the 
manner in which the lateral movement takes plac. The 
dreclger is cased to minve to and fro laterally betwen the 
eainecwe portion shiwn hy the dotted lines, and after euch 
cecillation the side ane are pects the forward anchor, 
bowerer, not being shifted until alyvat 220 Cothoms of chain 
have bers payed out. 

Tee height of the bed of layer operated apon by the buckets 
varies in the ease of teoacious groand from 9! in. to JO in. 
successive * cuts’ being taken so a8 to reson the atuil to 
the required depth by larers, In the ease of samd, hawerer, 
the full depth to be dredged is dealt with at oneo, the buckets 
often opernting on 4 slope fees about 8 ft. to 11 ft. high, 

Wien dredging in benvy clay, the chain makes a completo 
turn in 2 cuisntes {h) seconds, this corepomring to a spocd 
of S4 turns per minute of the wp; ee tumor. Whoa desde. 
jeg in sand, bewever, the epeed of the w tuzubler is 
nine turns per tsinute, the chain thus making its compkte 
circuit in about 1 manute 37 scaomla The speed of the 
chain thus varios frou about ti) ft. to #0 ft. per minute ‘The 
drodger raiens om the arerage about 164 cubic yards of spoil 
por hour, while (he axicoum quantity is about 240 cabic 

aris, 
4 Tes cost of dredging, not including the transportation and 
discharge of the spoil rs MAL, per eabio yard, a cost very car 
above that incurred on the Clyde and Tyoe end other situa- 
tions in this country, where extensive dredging rations 
hare been carried on. The enst of the drndger we hare de- 
scribed—incleding anchors, cables, duplicate parts, aml all 
fittings, Re—@ae about T2047, In oopclusion, wo shoal 
state that we are ladebted ta car comtemporary, the Porte 
fouille Koomowlgwe dee Machines, fur particulars of the 
dredger which we bare given abore, 




















INDLAN RAILWAYS, 
To rae Botox oy Exotsucuza. 

Sin,—-In the ewriew of Mr. Sulacd Danvers’s report on 
Tedisn ralleays foe 1470-7h ie your namber of August the 
eth, reverring to the expenditure in the differed locomotive 
departments, you mentoom that the Bengal lises hare, at 
preaent, an advamiage over those om the west crest anul 
Madras in the eupply of eatave coal; but youstate that there 





appears to bo no sutickeet reason why the keomotive de- 
routs of the Great Indian Peninsula and Hotmbar, 
and Central Intia Hailways should be so much 
Ligher per train rile than the Madras nod Gireat Southern 
ot ledze. 

Toere is im reality very sufficient reason. The Woenbay, 
arods, and Central India Kailway uece nothing but sea- 
herne coal from Kagland or Australia, and the Great Indian 
Peninsula Kalbeay is in alexet the satee position, the 
amount of country coal used by that company up te the pre 
scot time being insufficient to materially affect expenses. 

The Madras lines, on the other hand, bare a reapply of 
wood furl at low nowt; thy Madras Railway ween only x canal] 

| pee ortion of eal, about one ninth of the total quantity of 
fuel barned. 

In the train Joads worked there is also a great difference. 

) The combsned avesage train on the Bomber, Baroda, and 
' Conteul India Ine, putting together goods treica, mized 
‘trains, wail and short passage trains, and including oven 
(returned engines with Greke-vrans, and withent cther kad, 
| ie 20 to 28 vehicles pee train in differest half years, while 
the average train loads um the Madras Raileay are from 15 
; to 10 welueles, The Great Indian Peninsula also has « higher 
average train had than the Mndras lines. 

Inte presence of auch large Gilvrenors in the load the 
cost per train-mile dose not constitute a fair comparison; the 
railway which works the larger trains has correspondingly 
Jews truin-mileage over which to distribute expenses, whale 
the absolute ovet of working each mile is at the same time 
increased by the greater kad, The cysoparicon should be 
falber per vebiclo-mile, ce atill better pertoe mile, The cost 
af the Ghaut incline working should also be taken into 
socoust in the nec of the Great Indise Peninsula Raitway, 

There is a considerable difcreeco in the wages of artisans 
aed labourers betwee the Bombay and Madras Presiilenciee 
in fuvour of tho latter, upon which I meod wot enlarge, but 
only remark that the eSect of it is chiefly felt im the loec- 
inotive departenents employing skilled Jubour. 

lam. Sir, your obedient Sereant, 
Teoenbay, September 19, lev 1. c. 

















‘ivngartic Goin-Wasutso Comvaxt—A_ coespany 
With a proposed capital of Zan, isis course of formation 
for the purchase ond working of certain auriferous gravel 
beds and water rights is Calitornia. Tbe former property is 
siiuated close to Placerville, shout 29 miles from Secraunente, 
aed the waler rights consist of eseae 144) rubles of existing 
exnals, drawing their supply froan the south fork of the 
American rivet. The gravel Sede compriee about 71 acres, 
averaging Wit. in thackues. Of this eome 23 eetcs have 
beon worked during the iuat 17 years, including goit-bear- 
ing quarts voles that ran through the formation, It iy 
erumeted that a sem of 65,0007. will have to be expended in 
improving and extetling the canals, and that after this 
werk has been dome large and profitalla pearls may be 
jowked for, The caticamte:d profits would be derived from two 
epartes—the luring out of the water and the realisation of 


















the gre Tho capital of the company is to be allotted in 
tO shares, OF this amount 1d ordinary elves draw 
Wg lvivrted dives, Lit preferes fates, asd M4, Out, 





in casi: ure to be pald to the proprietors. 
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ALBERT BRIDGE FOUNDATION 
CYLINDERS. 


A crtaxpnicaL casting of unusual magnitede has just 
been successfully turmed out by Messrs. Robinson and 
Cottam, of the Battersea Foundry. This is the frst of the 
bottom or cutting rings of the piers for the Albert Bridge, 
now in course of construction over the Thames at Chelsea. 
There will be four river piers, placed in patra, and carrying 
the four towers, The cylinders of these piers will be cylin- 
drical, the cutting ring being 21 ft in diameter, and 4 ft, 
Gin. bigh, The mext ring above this will be 5ft. high, 
and will taper from 21 ft. at its junction with the eatting 
ring, fo TH ft, at its top, From this point the remainder 
af the pier will be composed of cylinders 15 ft. in dlameter, 
and 6M high The first of these cutting rimge was suc- 
cessfully cast on Tuesday evening, and on inspecting iy 
yesterday we found it still warm. The metal in this ring 
averages about Igim. thick, and it has been cast in loam. 
‘The estimated weight of the cone, which was of brick and 
iron, was 18 tons 10 cwt., and 40 tons of irom were used in 
and about the mould and core. The weight of irom melted 
for the cylinder was 13 tons, the ran being made from three 
points in the diameter of the ring. The estimated weight 
of metal in the ring ie 10 toms. The iron used was Calder 
No, 1, and pleked scrap, and the casting hes turned out 
succes#ful in every teayect. Of course heavier and larger 


castings than this have been made for years past in| 


the shape of beds for steam hammers, and of 
some 60 ft. im length. But this, we believe, the 
largest cylinder ever cast in one plece, the usual method 
having been to cast them in segments, and bolt them 
together by means of intersal vertical flanges, as in the 
case of various bridges over the Thames having cast-iron 
cylindrical piers. We Ynay observe, however, that the 
cylinders of the piers for the Rochester were cast ie 
oe#, and were 7 ft. in diameter. Soene still larger cylin- 
ders were cast for the main drainage pumping stations— 
3 Messra Robinsoa and Cottam 
have also cast cylinders 12 ft, in diameter, but not for 
bridge work, ‘The present casting, therefore, stands on re- 
elm gy Sth dy ed mg Se successfully 
atten works at rt Bridge are progress- 
ing neonrabiy, being ready to reovive the cylinders as they 
are cast by Messrs. Robinson and Cottam. The mowld and 
core for the seoond cylinder are pearly ready. 


MR. JOSEPH HAMILTON BEATTIE. 
Ir is with regret that we have to annoence the death of 
Mr, Joseph Hamilton Beattie, who for some years past has 
jintmest of locomotive engineer to the Londes 
-Western Railway Company. The deceased 
gentleman had been _ for some little time past, and 
died at 4 o'clock on Wednesday afternoon, the immediate 
cause of his death being diphtheria. Mr, Beattie was 
67 years of age, and was practically brought wp under his 
father as n builder and contractor. He subsequently be- 
came connected with the late Mr. Joseph Locke, and was 
at first employed on the Graad Jusction Railway. After 
a time bis services were transferred to the Lendon and 
South-Western Railway, He served for two years as an 
assistant engineer on that line, and afterwards for 9 years 
as one of the resident engimeers. Since the year 1850, and 
down to the present time, Mr, Beattie has had the entire 
charge of all the machinery, locomotives, amd rolling stock 
on the above railway. is mame will be remembered in 
connexion with many practical improvements ip the details 
of the locomotive engine. 





THE VIENNA EXHIBITION, 1872. 


Some months since a proposition was actively set on 
foot to hold an international exhibition in Vieona next year. 
Commissioners were duly appointed, and designs were pre- 
pared for the bullding, which is to consist of a central hall 
surrounded by various annexes. The central hall, which is 
the principal feature of the building, is circular in plan, its 
diameter being about 046 ft. The hall is surroanded by 
80 hollow wroeytt-irom pillars, rectangular in plan, amd B80 ft. 
in beight. From the tops of the pillars eprings a, circular 
conical roof carried on straight ribs, and set at a pitch of 
about 40 degrees with the horizon, The centeal opening in 
this roof is 100 ft. in diameter, and is surmounted by « 
drum of the same size, aed having « conical roof. On the 
top of this dram is a lantern $0 ft. in diameter, the summit 
being sarmoanted by an impertal crown, The height from 
the feor of the building to the crown is 250 ft. The weight 
of metal in the bal ia estimated at 2300 tons, 
Tenders were invited from English and foreign emgineering 
firms for the supply of material and erection of the central 
hall, and we learn bya telegram which has just been re- 
eelved in England that the successful competitor is M. 
Harkort, whove works are situated mear Duisberg ia Rheni#h 
Prassla. We hope shortly to place detailed particulars of 
the Vienna Exhibition buildings before our readers. 

———S——— 

Tae Dewerata asp Tatxtpap Teteorara Caste — 

The West Lodia and Paonmas Telegraph Company have 


received a telegram an’ ing the successful Inying of the 
section of their cable between aod Trinciad, 
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MORRISON'S LOCK FOR RAILWAY CARRIAGE DOORS. 
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the handl turned by band. 
wats id equnes bal very beict stop. 
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hus spring tende to foree it comstantly 
as 


The grooves also serve to receive a detent, which is kept up 
to its work by a spring, as shown, and which serves to pre- 
Vent the cylinder rotating but is one direction. 


When the door is closed the tongue of the lock strikes 
against ane of the “teeth” left betwoen the grooves in the 

og cylinder, and turns the latter one-fourth of s 
revolution, the effvet of thie being that the tongue is held 


wards by the de! 


ij 
is also one which presents no diffical 
that it can be uced ata moderate cost, and 
thing sbout it li to get out of order. 
Oar engravings hare been prepared from an otside lock 
suitable for third-clase carriages; but Mr, Morrison also 
makes mortise locks on the same principle, amd he bas also 





of the town, sereral of which present 





— forme es suited for private carriages, 
ne doubt convenience of 


can 
this kind, and we 





New 
Zealand, has been opened with the ceremonies usual on such 
cceasions, Port Chalmers has been selected as the 
reedezvous for the steamers eetablished between New 
and San Francisco. 


last advices 

ellington state that it had been =o as 
had made a succcesful trial trip ps the streets 
inclines, How 
tho steamer will fare on the rough roads of the country dis- 
tricts remains to be seen. 


severe 
India, states 


ne filled and eras wer id 
woul be erected over the sas hom —P 


Sac, dectsoped ngs 8 pets of Oo says io cage toes 
¥ Ld a a . 
while fp ck of weoden house wi certain lumits is 


are for part either corered with wooden shingles 
or with felt corered with pitch, and covered with 
enall seasons of t the pitch softens eo 
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TWIN SCREW ENGINES FOR THE “STEVENS BATTERY.” 


“ENGINEERING, 


CONSTRUCTED AT THE DELAMATER IRON WORKS, FROM THE DESIGNS OF MR. I. NEWTON, 


Tae twin screw engines, of which we this week publish a 
two-page engraving, together with asother view on the 


Stevens Battery” at the Delamater Works, New York, 
from the plans of Mr. f, Newton, C.B. 

The engines were designed so that the contracted and 
irregular space allotted, to them in the vessel could be used 
to the best advantage; this is mentioned to show that the 
designer was governed by good reasons in deciding on the 
general entol these engines, The space permitted 
vertical eylindors of good length of stroke to be placed 
underneath the crank shaft; and, as the vessel ia intended 
to be invulnerable, there ts no objection in allowing the 
upper end of the cross head girder, ne well as the cross 
beads whee at thelr extreme upper movement, to extend 
to the water line. Again, the internal arrangements of the 
vessel make it lodispensable that am unobstructed passage 
should be at the centre of the reese! between the 
engines. ing these points im mind, an inspection of 
the plans which we publish, will show that the constructor 


has these large ecomomleally with respect 
to space, fulfilling the conditions i the nature of 
the case, while at the same time wor! parts are 


easily accessible, 

‘The following are the principal dimensions; dinmeter of 
cylinders 72 in., Jength of stroke 45in.; air pampe 44 in, 
ie diameter, length of stroke 27 in. steam ports are 
single, and are 7 in. wide by 86 in, in length; each main 
alide is entirely relieved from pressure by a rigid saddle 
plate accurately fitted to the back of it; it ia, therefore, 
wholly balanced a0 far as regards the action of the steam. 
The weight of the slide, sliding bar, link and attachments 
is carried by an atmospheric cylinder, bemce the only strain 
put on the valve gear is by friction. 

An ledependent expansion valve ie provided; this con- 
sists simply of « gridiron slide working om the side of the 
main steam chest, and operated by a separate eccentric so 
arranged that it may be thrown out of gear b: i the 
Sania Wek wade coset the cih ats fas etioft 
chest and slide being placed on the side, the main alide is 
accessible without it. 

The engines are Gtted with sarface condensers, which 
together contain nearly ten miles of brass tubes gin, in 
diameter; theese tubes are protected om both sides by a 





& page, have been constructed for the celebrated | — extensively used in this coustry. 


nee ne SSS 


| 
| 


j 


heavy coating of tin. The tubes are secured in the tube 
plates by Allen's methed of wood packing, a plan which 


he condensing water is passed through the condensers 
by two ceatrifegal pumps drives by independent engines, 
which are attached direct to the fan shaft. These fans are 
of large diameter, so that they will circulate an adequate 
quantity of water when moving at a very moderate number 
of jutions, The double throw erask shafts were made 
up im pieces, and were put together in a very careful 
manner; the cranks, crank pins, and shafte were each 
finished separately and then shrunk together, and although 
after its completion the work was subjected to « very 
searching examination, met the slightest error in the 
paralleliem of the parts could be ascertained. This mode 
of construetion has been adopted on account of its insuring 


perfect soandmess, besides being somewhat less expensive 4 


than the usual method of solid forgings. The crank pins 
are 15fa, in diameter, and are of steel, The engravings 
which we — of these engines are a0 fully detailed, 
that a fa description is unnecessary, We will merely 


remark, therefore, that the engines afford evidence of the | phiy 


design having been carefully adapted to the pecullar con- 
ditions to be fulfilled, while we should add that the work 
has been executed at the Delamater Works in excellent 
atylo; the accuracy of the finish being admirable, 

The boilers which supply these four engines are of the 
usual horizontal tubular style; they coatain 875 sqeare 
feet of grate, and upwards of 26,000 square feet of heating 
surface, dimensions which will, we need! scarcely say, supply 
the engines with an abumdance of steam. 

———— 


rin, 
74,6602, a net profit of 120,698! remained. The 


wiredra 
Professor Rankine and all standard authors on this 


weather two masts, schoomer-ri 
lo- | tain 100 Ib, of powder, re, 
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STEAM ENGINE COEFFICIENTS. 
We have received the following telegram on this subject 


from Mr, J. MeFarlane Gray; 


To tar Epitor ov Exoineercne. 


Sim,—Business tra’ me writing in time 
for this week's Evorsnznino. Mr. Elder unkindly, re 
rape reo pute another than I intex 
the 8, a ’ [meant merely “showed.” I have not 
claimed to have assistance to any consulting engineer; 

aa sometimes 


is given 
ite correct. A letter shall be seat 
J. McFaztasm Guar. 


gave 
admission. J, J. C.'s is exactly what 


I find something which clearly shows I held no such opinions 
as Mr. Smith so hastily charges me with; for afer dividing 
the total capacity of low-pressure cylinder by total capacity 
filled before eut-of in high-prewure cylinder, Leay “* multiply 
pa er “ by ee initial omers ia sigh-penice cylin 

pressure in pressere c: fat t 
of cut-off," by showing ass 1 consider aay = teal a 
ing that toey have taken place, as expansion. So that I 
cannot but Mr. Smith's remarks om that point as an 
a. to avold oF post: the discussion of the 
other 


of the letter; especially as those 
is” havin, 

error in it, viz., that what I put down to wire-dra 
really showed to be caused by radiation (printed “ 
Mr. Smith 
preeure in that 
it 
linder; amd im two engines otherwise alike would he con- 
sider the amouns of expasaien different if such difference of 

terminal pressure occurred F 


¥ full 
Leadon, October 16, 1671. spinal caste Vso. 


ES 


THE PALLISER-PARSONS BOL'T. 
To ras Kerron oF Eweiwexacre. 


Lith of ber, or to Mr. Parsons's patent, 
the 5th of February, 18467, 1 isi protected a form 
of bolt with hollow shank, intended for armour 


that, ere this, 1 brow 
the Admiral Sy and of 
am quite aware that a 
Sa pes chet Got" Aus ah eo te coh tk 

ire it up?" Ang eli suo i be 
alae « entirel nullified ty ebeealaenent Burl veutere te 
think that such » question will not be made by one who has 
bad any dealings with oar Government offices, 


tly yours, 
Loedon, October 14, 1871. ioe A. Pacer. 





from the bow 


of the working expenses to the traific recelpte last year 
be seen to have bees only 80.42 per cent. The San Paulo obstraction can be more easily detected that way 
Heenan: freddy re hereg: pomp ty Th ay 3 than otherwise, It is intended, whem orders are given to 
lines below abore the sierra, 184 miles and 68 miles in that ect Uhat the torpedo boat aball make wtraight: dar 
reepectively, and as distinct lines more costly to|a full bead of steam, for an enemy's ship, run well under 
work than if they were continucas. On the above sierra | her, and explode the torpedo by electricity, the beam being 
Lsdng falley to follows, there tsa Yongth ef 194 mallee of|rtively light draught, requiring Lig f-ef welee-dmariean 
to 3 isn ratively — 
pote ing from 1 in 40 to 1 in 68, Artisan, 15 


252 








ENGINEERING. [Ocr, 20, 1871. 








FORELGN AND OOLONIAL NOTES. 

Great Western Railiory of Canrda.—Daring the past 
half-year the (ireat Western Railway Company of Canada 
has tomstructed 34 utiles of additional sikings af various 
parts of the line. Sundry overhead bridges have also been 
raiecd tom height of 14 ft. above the level of the track. It 
has bots devia to replace gradually the whole of the iron 
raila now in the oe Sy with _ pei CA ad ye 4 

ure renewal. ear stock ag altered oy 
‘i ain, gauge as fast as possible, The cost of the change 
of gauge is being gradually borne by revemus, 

Fadsian Railscagr.—It is afflread that the Nizam’s Rail- 
way froeg Goalburga on the Great Indian Peninsale eyetem 
to Hsderabad will shortly bo put in bend. Tho sstinmates 
and plaus are being alterod from the broad to the metre 

The East Indian Railway, whieh had been dams 
fr nods betwen Umballa and Seabarunpore and Uavbal 
and Kartarpor, hos bewn again made available for traffic, 


The Restian Niecy —The Emperor Alexander has deco- 
rated ML Krabbd. the Prussian Minister of Marine, with (ho 
Order of Bt, Alexander Nevski, in ackeowledgmont,” 
acmnling 4 the official balletin, “ of kis exertions on bebalf 
of the Russian Naty in the Baltic and of bis eminent 
vies in re-creating, urgenising, and improving the Black 

eet.” 


Ths German Navy—-Whon all the works of comstruction 
and repair are finished, the German nary will comprise 
seven Lron-tleds of an aggregate of 48 hore power and 
carrying 77 gusa; one vewel of the line (steam), fire cor 
Yettes (steam), seven despatch hosts (xteam), 22 gunboats 
{steam}, one transport (stenm), one tralsiag brig, three 
ether brigs, three frigates, and a ship used asa Goating 
barrack, All thee roseels, taken together amd adding the 
irem-elnils, carry botworn thom an aggregate of 692 guns, 


Cos? in Chili.—Coal has been discovered at Neblinto, in 
the Kepublio of Chili, 


Conals in Victoria. —The promoters of the north-western 
canal achetoe (Victoria), hare upen the new Minister 
for Landa o request for a 999 yours’ lease of about 8,000,000 
acres of land ssa subsidy. 14 in stated that capital has toon 
wabecribed for the execution of the work to the extent of 
150,000%,; but the entire outlay is estimated at 4,670,000! 


Tie Indian D. WD. It lg stated that Colonel Trevor, 
RE, Consulting Engineer for Reilways to the Bombay 
Government, has bern offered the post of Vader Sucretery ta 
the Government of fedia in the Public Works Dopartment. 


Artillery in Prance—Great petivity continues to be dis- 

layed ta the uction of artillery in France, In the 

atrict the cannon foundries are very busily employed. 

Some beeoek-loading ennmon, upon o systees introduced by 

Colonel Reffye, hare beem succcesfully submitted to ory 

Serrre tests, Somos of the cannon made of late have o range 
of 3} tailes, 


The dmericen Iron Trade.—The Tredegar Iron Works at 
Richmond, Virgiain, now employ upwards of 1200 hands, 
who are principally engaged on railway matériel and oqui 
feret. The works are tareing oat rails, &o., for the Dutchess 
aod Coluzbia Railroad, the Chesapeake and Ohio Railrosd, 
and nunibers of roads in the south asd south-west of the 
United States. 


Railway Matters te Ontorlo—Mr. Sandford Fleming hae 
Jett Ottawa for an inspection of a portion of the Intercolonial 
Kejlway. Mr, Rowan, who has boem engaged in surveys fur 
the great Canediam Pacitle line, has returned to 
Ruperior, Tho aunual mecting of the stockholders in the 
Intercational Bridge Company was bebd at Bu@alo, Oct. 4, 


Buetor Apres Tremways.—The reevipia of the City of 
Buenos Ayres Trasuways Company (Limited), fur the first 
half of this year, warn 18,5661. while the working expenses 
were 16,42¢!, lonving w prolitaf 21407, Since the subsxlemes 
of the yellow ferer at Buenca Ayres, the company’s receipts 
hare been largely imerensing. ‘Tike tors recommend a 
dividend at the rate of 6 per cent. per annane, 


Fessumer Steel ia Germany.—aA Franeo- Germaa Com 
has been furmoed under the title of the Hbine Steel Works 
Company, and bes erected some vast eetablishments for the 
Production af Hrewemer coast steol Toole have aleo been 
provided for the trasafurmation of the ingeta into rails, tyrvs, 
asl, rings for cannoea, dc. The greater part of the works 
are Dow in activity, and the whole will be in regular opera. 
tiom with the close of the current year, 





NOTES FROM THE SOUTH-WEST. 

Water Supply of Aberystwit!—Thr Aberyatwith Town 
Loprovement Commissioners have hoki a especial meeting fur 
the purpose of eunsideriog wheshor a betier aupply of water 
for the town shall by obtained from the Dunuwn Valley or 
the Lisnbadarn Flats, and also for taking measure for enrry- 
ing into effect the sehesoe which may be adopted. Os 4 vote 
being taken, the Iianbedern Plate ue pemping echeme was 
tlopted by a majority of fire, ome commissionee renoaining 
neutral. [twa alsodecided that Mr. J, W. Szlumper, C.E, 
s&ould ba ranened to draw up plane, and that the meoewm 
stepe should be taken for obtaining an Act of Parliament {f 
it ehould be found thas one wns meeesary, 


Newport Alecondea Dicle—A party of the directors and 
Ollicials of the Newport Aloxandra Docks Company, consist» 
ing of Lord Tredegar, Sir G. Walker, Messrs, Elliott, Parkin- 
am, E. J, Phitips, G. W, Tones, J. Abernethy, G1, J. 
AMetlean, OE, A. Basaett, CB, 3, 8 ddan tseervtary). and 
Carlyle (eolicitorl, bao visited the works now in peuygress 
They ware met by Mr. Gridtths, whe acted as guide. The 
vesiture capevased theessclves wueh gratitied with the resulta 
ef Uncir inspection. 


Water at CirmeetermMuch dimeulty has been ox- 
Ferkend im obtaining a eupply of water for 


































ip | thet deputations ee the masters for a reply cm 


7 | all the mills in the North of Kmgland are kegt fully engaged 


| “Although the award of Mr. Hughes in July last, con- 
Ieed Bathurst's estate near the town, amd, finding | firmed by his address of October 16, fixes up to the 
water in ebundal they subsnitted it to Professor Chureh, | end of Maren, 1872, at the rates walliog in 1870, the 
of the Reyal Agrica! sara Cotloge, for analysis, His report | einployers have given full ownsiderntion to the reprewentations 
is satisfactory, and, acting upon the advlos of Mr. Taunton, | of the operative momburs of the Board, relative to tho 
C.E., the commissioners hare _—. to turn to — 7 = iat _— ye hor Place in Staf- 
tho su which oppoare to have been placed at fordabi elsewhere ; tot prored ts of 
bln ad F the trade ines the claim of a a bok le a. July, 
, 5 uy havo been made they t these conai tions give no elaian to 
Fon mp ~ Py ‘Duta Works, Cardi’ Docks, with | ¢t aside an actual bargain, they aro willing to agroe to (he 
ick’s chomical flra engine, * L’Extinetur.' The ¢ i~ 


—— arrangementa a 

. Bi i laneheoes F « ten advanee of Ad. per ton om puddling, and & per 
Tousen (breosee), with tuo asstance of Sie. damee'h: Hoge, {eat On other wagoe be conceded. ta take elfat fram Mos 
ete Docks, The resulta of the experiments were co 


vember Lat, and to comtinse tmtil Stet Marek, 1872. 
very satisinetorp—a powerful body of tame being completely *' Aa & comditiog of this arrangement the operative memiore 
overcome. It was stated that inquiries addrussed by the j 


of the Loant to ngree to the latrodustion of a standard srale 
licenaces to 120 firuss with whom the engines are ih tse 


for regulating wages after Mareh Slat, sccording to the 
abowed that they had employed them S17 times; that ia Sua | 


selling prieva of irom, The gonoral foatures of euch 
erste they bad effvctnal; and thet the damago sus- | Slt to be as follows: Thet the wages to be paid im the 
tained by the fires had beon in all 14011, while the » i- 


North of Bogland be arranged perodically on January Ist 
mate value of the property endangered was 1,310,190/, 


April lst, July at, and Ovtober Let is year. 
. “4 “That the not prices realised during the three montha 
Laoxach of o Steamer—On Monday, tho St. Darid's, on 
inten screw steamer carryleg about 10) tons, and beilt for 


ending one month pricr to ench quarter day be ascertained, 
Mr. J. Ware, of Cardiff, fully launched frees the | (eetao BEsweiple adopted, i» such manner as the Board may 
fay are, o was sucemast i ® ti i 
yard of Mr. J. Ratebolor.. She compriacs all the latast im: | ste sity poceretion be published, under proper axtho- 
ementa, and is intonded to je between Cardiff and 


rity, eettiag forth tho result. 
txcter, in conjunction with the Bristel and Kseter Hailway, 


“ That, upon this declaration, waged eleall be dxed for tho 
ensuing three mosths in the following snanner: 
Taf Vals Raileag—Tae traffic of this line appears to be 
now buproring. 


“No change to be sade of lese extent than 2d. per ton on 
pedabing, nal 2) par cest. on uther wages. 
. : : * A change in dling ard 
State of Trade at Newport—Large shipments of railway 
iron have continwed to be tuade from Newport for United 


ices equal to Mil. per tom in 

7 fain other wages to be sede for ench fluctuation 
States ports, Shipmante of bridge werk for Buenos Ayros of ts, im selling prices above or below the standard, it being 
have ole teon made. Two ships have boos taking la rails 
for Vers Cruz, and 9 steamer has been loading for 


understood that Sv, éd. shall be reckoned as de. and aoything 
Gertved 
Apoerican orders are etill coming ini they are derived 


loss than 2s, €d, shall not be taken into account. 
incipally from the Southern aod Cratral States. There has 


“That the standard shall be 6f, 17s. Od. per tom, realised 
price of iran, im relation to the wages prevailing now and 
4 govd inquiry for steam coal, and the clearancos have 
bose considerable. 


Newport Harlowr Commissionors.—At tha last meoting of 
these comminsionors it was xonounced that the harbour duce 
tullected in September amounted to 190/, against 1711. in 
September, 1870. The gridiron reculpts were 43/,, against 
ooh is September, 1870, Sundry repaire wern reperted to 
the commissioners’ ballnat es. It was also stated that « 
conviction had beon obtained im canmexion with the tipping 
of rubbish into the Ebbw, a tributary of tho Uak. 


Sarcey of Glamorganshire.—A emall detachment of tho 
Reyai Eagimeers arrived at Liantrisannt on Seturdsy for 
the parpose of commencing the Gorerament survey of the 
county cf Glamargas. wo other detachments of tho 
corps are stationed at Merthyr and Maes-y-cwmwr, 


Wages is South Wales.—An adjourned meeting of delegates 
from the iron works of South Wales aud Monmouthshire was 
held om Monday for the par of reporting progress as to 
ademand foram advance or 10 cont. in waget, It was 
decided to make the demand Deveenber J. It waa also agreed 


The town commissioners caused trial burlage to be itade 


ite the om- 




















sines July tat, 1871," 
are other conditions which, however, aro not so im- 
t as those we have quoted. We may state that on 
ene, a public meeting of iron workers waa held 
at Middlesbrough for the purpose of hearing Mr. on ora 
deliver an sddzves on arbitration. There was 6 re Ho 
number of persons prosent, and we rogret to add 
ings did not reflect oredit @ the iron workers. 
While Mr. Hughes was explaining tho advantages of arbi 
tration, and his remsons for confrming hie award, he wos 
toterrepted to auch an extent that he was unable to proud, 
and finally be told tho enon that their condort was shameful, 
Before the meeting separated, however, a rote of thanks 
was pasesd to Mr, Hughes, but i was quite evident that 
arbétration, whieh did ne¢ result im ag advance of wagra, 
would not be aoewpted, 


am an at Feactony ney Seems Span for the 

optios of nine hours day is making rapi greed. 

Fire afler frm on Fig ad me oopreding it, Pn Monday 

Messrs. Hisir ond » Stockton, granted it, and to-day 
Weeinosday) Seats. Hopkins, Gilkra, asd Co, Middles- 
pugh, have granted it. 


or before Dorwmber 11. The delegates expressed themselves 











munguine ag Lo the reealt. 
—_ Macare's Trrn-Comrosxa Macuiyx.—The Loudon, 
svovinetal, and Colonial Dress ee vet oe 
NOTES FROM CLEVELAND AND THE Ma how perforating armangement now dx y Mr. 
NORTHERN COUNTIES. —_— jonely Geomibed tn eur clbenfans' = ae 


Minpizapgover, Wednesday, 
Tha Ciwsland Iron Marbet.—Yosterday there was n 


srrungements alluded to are, we believe, those described in 
tho last Frees News, Each worketen hase cass not unlike 


Len D r those at present in use, divided into as many boxes as he can 
good deal a business ———- at idles y elorwd . convenkestly rumember, Those boxes conten seoes of brass 
was tianifested in the question which was under coa- | Tule, like advertisement rales, notched oo both aides, One 


tide represents a 
snore of them represent bong words or oven phrases. Theso 
the evenpositor pete into his atick, which, when full, be hands 
tom lad wha, ai © pateeciar drive: by wean, pases them 
over a row of invisible panches at the rate of 450 lotters per 
tainute, They thus perforate the paper ani are thon ready 
to be pal tuck into their reapeeti¢e boxes, through openings 
in the back of tho rack. This is the work of a Ind. Thus 
the brassce nool ke bul few, as they are constantly being 
replaced. Each beass being equal to 4 ordinary letters, 
picked up by both ends, and raost of the rng 
atl realy to band, Mr. Mackie expects a man n 
boy to porforate # column of the —anie pee hour, 
The jestification part is a curious discovery. . Mackie 
stye that in the process of vory long experiments on the size 
and weight of individual ¢ many of which differ for mo 
teason in the world, he found thet one line of type weighed 
exactly the woight of ite felicw linc, irraspecticn the 
namber of epacea which either line might contain. Ho dis- 
covered the reason, amd hag amused many 4 printer at the 
late Exhibtion by putting o line of es saala inte ono scale 
and abino of lower-case matter into the cther scale, and 
showing that there was uet over a hair space differonce in 
the weight. The fact is, he mye, ‘the type-foxanders use a 
heavier teetal fur pparea, and no ome has over tried the 
weighing procies to chock them in what smacks of smart 
proetieen. Upon this diseowery ho founds his doctrine of 
* justification by weight.’ One line is at heary as another, 
hence if you make your brasses welgh what lotter or word 
or phrase thoy are intembed to roprosomt, and use a spitting. 
stick which is virtually « pale of scales, can keep picking 
ap brasses til] your scale turna, and ‘Lango cee space for 
another (ie. one brase for another), far mute rapidly than 
you can do lo hand wetting. The tices involwwdl, ike those 
m Mr. Mackio's cunporag machine, are norel and original, 
ard, oo for as we soe, perfectly practical, and they do away 
with ¢he common bagtears agaloat all com posing rorehines, 
that they canmed ‘ jnatify.’ Mr. Mackio'y #ystom, before 
o single partceatios is made, tho letters and sparse . 

to make a line of any length aro anticipated by the weigit 
of the brnsaca.” 


sideeation by the Board of Arbitmtion, There was a great letter, word, or part of a word. Two or 
demand for all kinds of pig iron, and prices were firtn wt last 
week's rates, At Present, shipsoents aro active, and quantities 
of pig iron are being aest away {rosa the Tees to parts of 
the world, home consumption is heavier than ever, 


The Finivied Irom Trade.—Rails aro atil) in request, and 


on comtracts. The bar iron trade ia good, and plates and 
angles although made in such Largu quantitine are yot un- 
equal to the Geenand. Alf the other departments of the trade 
are ln a satisfactory state. 


The Ironworkers aud Mr, Hughes's Aord.—Leat week 
we stated that Mr, Hughes, M.P., the arbitrator appcinted 
by the Board of Artitration to docide the rate of wages in 
the iron trade of the North of England, would visit Middle 
trough oe Monday aed aie his award. A meeting of the 
Board of Arbitration waa held at Middiesbroagh on Teonday, 
and Mr. Hughes attended, and gave his award, which was 
simply ne iwas nap cipalen, 8 confirusation of his previous 
award in July Inst. It will be remensbered that om that 
occasion be decided that the mem should have an advance 
of S percent. ‘This decision was not satisfactory to the knoe. 
workers, and they requested Me. Hughes to verify the re 
tures which the masters had giren him and my whieh his 
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‘FOR THE “STEVENS BATTERY.” 
*W YORK, FROM THE DESIGNS OF MR. ISAAC NEWTON. 
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“ INEERING." experience for many years past of our leading rail- | present. Turning now to the carriages and wagons 
x aang oa mig Deansgate, . way companies ‘These tables and the diagrams} we find, from the return previously referred to, that 
ques: William lon : which illustrate their chief results graphically | in the year 1569 the London and North-W ester 


Fuaxce: Lomein, 19, Qaai Malaquais, Paris 
Usirep Sratzs: Van Nostrand, 25, Murrayeat., New York. 
‘M,N. Forney, 72, Broadway, New York, 
Willmer and Rogers, 47, Nassau-street, New York. 
AN. Kellogg, 110, and 113, Madison-sireet, Chicago. 
Reasa: ie - Post-Oifices is the Enepire. 
Letrate: Alphons Derr. 
Bauttw; Mesera, A, Asher and Co,, LI, Unter den Linden, 
Cacorta: G.C, May and Co 





Advertisements cannot be received for imeertion tn the current 
weok later than $ fu. on Theraday, The charge for adreriiee- 
ments ie three ebliliegs for the first four lines or wonder, amd eight 
patice for cach edditiomal tina, 
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ROLLING STOCK MAINTENANCE. 

ALL who have been in the habit of attempting to 
gain information concerning the financial condition 
of a railway company by an inspection of the half- 
yearly reports mast at some time or the other have 
earnestly wished for some means which would 
enable them to judge whether the eum set down 
for the maintenance of the rolling stock was or wns 
hot a really sufficient sum for the purpose, or 
whether a fictitious profit had been obtained by 
allowing the stock to depre 
to be its normal condition, It would, of course, be 
idle to suppose that any method whatever, having 
for its foundation the inapection of a half-year's 
secounta, will give to the inquirer preeive information 
a4 to whether the rolling stock of the company has 
increased or di inated in value during the half- 
th accounts relate; but if the com- 
t one, having a large number of 
engines and vehicles, a tolerably correct idea of the 
state of affairs may be obtained ina very simple 
way which when fully developed will, we believe, 
produce valuable results, Of what this method is, 
and of the facts upon which it is founded, we pro- 
Pose now toapeak, our object in doing so being more 
eapecially to rae the fa ae md of such data as 

will enable it to be more advantageously adopted. 
In April, last year, Mr, R. Price Williams read 
before the Institution of Civil Engineers, a paper 
“(mn the Maintenance and Renewal of Railway 
Rolling Stock,” To thispaper-——which is a monument 
to the industry and patience of its author—there 
were a & series of tables containing a vast 
amount of most yaluable atatiatical information 
concerning the detailed coat and maintenance of 
locomotives and rolling stock, derived from the 











ciate below what ought | 5 
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es ; but it is not of these details that we propose 
to treat here; but only of their bearing on the sub- 
ject we have mentioned at the commencement of 
this article, From the extensive data he bad 
collected, Mr, Price Williams deduced the fact that 
the average money life of an engine might be 


_jtaken as 10.717 years, and that of a tender as 12,04 


years, the * mean inoney life” of the two combined 
being 10,01 years, By the term “+ money life,” we 
should explain, is meant that period in whichif 
the engine waa properly maintained—sums would 
bo spent in repairs and renewals amounting in the 
aggregate to the total net coat of an engine and 
tender. ‘This money life being known, and the 
coat of an engine being also known, it evidently 
follows that the average anntal amount to be spent 
in keeping stich an engine in proper repair becomes 
known also, and itis in this way that the data 
contained in Mr. Price Williams's tables become 
availalile for examining railway aecounts as we shall 
show presently. It is, of course, evident that, 
although a knowledge of the mean money life of 
an engine and tender enables the average annual 
expenditure necessary to maintain eificloney to be 
calculated, yet that it gives no idea of the manner 
in whieh this average amount is to be divided oat 
between suecessive years, For this reason the 
system of checking accounts to which we are re- 
ferring ia only applicable in cases where the amount 
of rolling stock in use is 60 large that irregularities 
of expenditure on individual engines or vehicles 
become merged in the general average, as is, of 
course, the case with all our leading railway com- 
iex “The same seta of data which enabled Mr, 
Villiams to deduce an avernge money life also 
enabled him to fix upon an average first cost for an 
engine and tender; and this be bas taken as 2400/. 
Proceeding im the «ame way, Mr. Price Willinme 


haa, partly from the data contained in the paper to 
which we have referred, and partly from further 
data subsequently collected, determined the mean 


cost and money lives of carriages and wagons, the 
can cost of carriages of all kinds being taken by 
him as 189/., and the mean moncy life as 8.791 years, 
while in the case of wagons he has found the mean 
cost to be 76/,, and the mean money life 16.393 years, 
It must be clearly understood that the term “ money 
life" in all these instances is distinct from the real 
life of an engine or vehicle, and equally distinet from 
the avernge age beyond which the stock of a line 
should not be allowed to go if it isdesired to main- 
tain it in full efficiency. The average age of the 
rolling stock cannot be determined from ordinary 
half-yearly accounts, and this fact adds groatly to 
the value of the plan of which we are speaking, 

We should also mention here that the data col- 
lectod by Mr. Williams included statements of the 
average running expenses per locomotive per 
annum incurred on our different leading railways, 
and these resulta, which are derived from the 
accounts of a series of years, he proposes to use in 
the manner we shall explain lirectly, 

‘These mattera being premised, we may now 
explain how the facta above mentioned may be 
turned to account for the purpose of checking rail- 
way expenditure, and we can — best do this 
ry considering an example. tus, for instance, 
take the expenditure on locomotives and rolling 
atock for the year 1800 a8 given in the Board of 
‘Trade retarns, According to these returns the 
London and North-Western Company possessed in 
that year 1549 locomotives, and according to Mr. 
Wilhama's figures the sum which should have been 
expended in repairing and maintaining these 


P 1549x2100 _ 6). 
engines would be 7) = 340,754. 


Mr. Williams's table last mentioned, also, we find the 


From 


are running ay | ond engine per aunum on 
the London and North-Western Railway to be 
356,421, thia giving a sum of 336.42%1549= 


? 

521,111/, for the whole number of engines, and we 
should thus have 340,753 52),111 = 861.8644 
a8 the total locomotive ex iture for the year. 
‘The amount actually expended was $05,0164, and 
assuming Mr, Williams's figures to be correct there 
would thus have been a deficit in the required 
expenditure of about 53,000/. In reality, however, 
we believe that the calculated requisite expendi 

in in this instance materially in excess of that really 
necessary, nul this, for a reason, we shall ex 
hereafter, but which we need merely mention at 


possessed $816 vehicles of the former an 
28,459 of the latter class, According to Mr. 
Willinms's figurea the expenditure necessary to 
maintain this etock would be : : 

3814x189, 29,488 x76 _ 

S.79L 16.393 

$1,097 +138,075=214,072/. The amount actually 
expended on the repair and renewals of carriages 
and wagons sy | the year was 275,190/., so that 
here again was a deficit assuming Mr, Williams's 
data to be correct. Treated in the same way the 
retorns of the Lancashire and Yorkshire and the 
South-Rastern Railway Companies forthe year 1S69 
give the following resulte : 


Calealated —— 
© iture. 
espottar, 
Laneshire aud Yorkshire - £ £ 
Locomotives... o 278198 ... 261,335 
Carriages and wagons 101,157 ... 76,082 
Sovth-Eastera 7 
Locomotives a. . TS,678 2. 154,301 
Carriages wages S778 1. §=45,210 


Theexamplcs we have given will, we truat, explain 
clearly the way in which it is proposed to turn to 
account a portion of the data which Mr. Williams 
has collected; and there can be no doubt that the 
principle apon whieh the system is founded ina true 
one. Of course, the practical utility of the plan 
depends upou the accuracy of the assumed values 
for the terma “money life” and “average firat 
cost." ‘These valuea will in reality to some 
extent on different lines worked under different 
conditions ; but a careful examination of the resulta 
deduced from the practice of our leading railways 
shows that in the east of extensive lines under good 
management this variation is exceedingly small 
notwithstanding differencea in the traffic. The 
figures adopted by Mr. Price Willinms are founded 
on very, extensive data and are, we believe, as 
reliable naa careful examination of that data can 


xpenses ultiplying the number 
of engines by $36,42/, thin latter sum being the 
average running expenditure per locomotive per 
annum deduced from the accounts of cleven years, 
Bat we consider that in the case of a line like the 
North-Western where the running ses have 
been materially reduced of late years itia erroneous, 
in catimating the expenditure for any given year, to 
> 1 wer er ee a number 
years’ experience, at rather that of the 

last proceding should be taken. We have net the 
detailed reports of the London and North-Western 
Railway for the year 1969 at hand, but we believe 
that the running per engine for that year 
woukl be more nearly S00/ than 396,424, and 
aauming this to be so the supposed deficit in the 
expenditure would at once disappear. Of course, 
really, running expenses have nothing to do with 
the matter we are dealing with, namely, the main- 
tenanoe, and it is — necemary to bring them into 
the question when the fofa! necessary locomotive 

—_ has to be estimated, 
lea it being desirable that a ready means 


should be available for checking the iture of 
a railway, it is equally desirable that there ahould 
bo a mode of judging with some de of 


aa to whether a line is or is not sutliciently stock 

In fact, if this cannot be done, the caleulati as 
to the expenditure on maintenance become useless 
in determining the financial position of the line. 
Unfortunately, precise data as to the value of the 
stock in use on successfully worked lines, with dif- 
ferent amounte of traffic, are available to but a very 
small extent; but on the other hand there is an old 
axiom amongst railway men which appears to afford 
assistance in the difficalty of deciding what the value 
on avy line should be. This axiom is to the effect 
that, the capital expended in rolling stock, should 


plain | equal the traffic reccipta for one year, and curiousl 


enough it gives results closely agreeing with 


igit 
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practice. Thus, if we take the Board of Trade re- 
turns for 1809, and work out from them the capital 
expended in stock—assuming the first cout of the 
engines and vehicles to by those determined by Mr. 
Price Williams—we get, in the case of three of the 
leading lines, the following results ; 

London and North-Western : 


£ £ 
1,649 lecomotives x 2400 = 4,717,800 
B14 x WF = 7M, 
28, 488 wagons x 76 = 2,166,088 
Total ewtimated cost 6,008,654 


Traffic receipts for the year Tl eesti 
Lancashire and Yorkshire ; 





477 locomotives x 2400 m= 1,144,800 

1,704 carriages x 1s = 922,056 

14,913 wageas x 7% = 1,057,488 

Total cutioeated cout BH 

Traffic receipts for the year 2,563,293 
South-Eastern - 

243 locomotives x HO = $53,200 
1.763 carrisges “ in = 333,207 
5,641 wagons x 7 0= 276,616 

Total estimated cost Hf 188,073 
Traffic receipte for the year SAB 


The agreement between these attested coats of 
rolling ateck, and the annual receipts, ia, in the cane 
of the London and North-Western and Lancashire 
and Yorkshire Kailwaye, very striking, while when 
it ig remembered that at the date to which these 
figures refer, the South-Eastern was generally re- 
garded as an understocked line, the difference in 
the case of that railway is readily explained, Why 
thia relation should exist between the annual re- 
eceipts and first cost of rolling stock, it te didieult to 
explain, but that it does exist nppears tolerubly ; 
certain, and there are many cases to which a know- 
ledge of ita existence may be uaeful. 





INDIAN ENGINEERING AND INDIAN 
RIVERS. 

Ost of the greatest difliculties that has beaet our 
engineers in India has ever been the uncertainty of 
the rivers. Sometinves this uncertainty has been 
with reference to the river channel which, in certain 
canes, is linble to change ite course from time to 
time, and instances have been known of a bridge 
which once spanned ariver bed, being left high and 
dry, whilst the river, divesting itself of the en- 
cumbrance, ran freely past it on one dide. But 
a more s¢erions, and also a more common danger 
toenginvers and their worka is the occasional occur- 
rence of exceptional floods of irreaiatible force 
—which, finding too little waterway allowed for 
their awollen torrents, breach embankments, and 
carry away bridges as thoagh they had been things 
of straw. For such events the engineer ia not 
always to blame, There are, in most cases, no 
reeorda in existence relative to the height of floods 
in certain rivers extending back to any grent dia- 
tance, and in sich instances it ia the usual custom 
to make inquiries of “tbe oldest inhabitant” living 
in the neighbourhood of a proposed bridge, an to 
the lurve! of the highest known flood, which is 
generally remembered by the fact that on one ooca- 
aion the water reached the door sill of a certain 





hut, or extended to such a ve beyond a | depth in the river bed, quicksands of a peculiarly 
certain landmark, but beyond = ee 
O) 


authorities there ix little left = ima in this 
most important investigation, an¢ has accord. 
ingly to make the best of such yeasts * and to 
make such provision for waterway as may seem 

necessary to meet the requirements of probable 
extreme floods of the future, After the constrac- 
tion of such works, however, improvements in 
the upper beds of a channel, and the removal 
of obstructions, may cause euch increased facill- 
ties for the flow of floods as seriously to 
comprumige any works lower down stream, and 
even Wie clearance of forest may, by removing 
one of the barriers impoeed by Nature for prevent 
ing the too rapid flow of excemire rainfall on the 
catchment basin of @ stream, into the nataral 
drainage channel, cause such s distorbance of the 
relative proportions of river-bed to the drainage 
area, a5 to stultify all previous calculations relative 
to the flow of water which it may be called upon to 
accommodate. Owing to the so-called ** unprece- 
dented” rainw of this year in the Punjab, most 
disastrous offceta have been produced upon some 
of the works on the Punjab as Delhi Railway, 
and as this is @ subject which, above all others, 
perhaps, is most im t to he considered in the 
constrnction of river works im India, we have 
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thought it desirable to draw wwctice, ‘Thus, if wo take the Board of Trade re- | thought it desirable to draw prominent attention to|on the railway engineers in India, and that the attention tofon the railway engineers in India, and that the 
it on the present occasion, and, in doing so, it is) numerous State lines, which have been 20 lon 
not with any desire to reflect upon the want of} talked about, if ever they are really allot 
forethought on the part of the engineers of that/and actually proaecuted to completion, may be 
railway, but rather to draw special attention to a} found vided with every asfeguard against acci- 
fact which, though now well known, is perhaps not} dents from floods, and other natural causes, which 
sufficiently thought of and allowed for in the con-| the experience of the past has proved to fall, Bt : 
struction of thoee worke, which must ever pear rule, to the common lot of sach works in India, T, 
the weakest sare of a railway, eapecially in return to the recent accident on the Punjab ond 
namely, the bridging of rivers, Delbi tine. From accounta from India it would 
From Delhi to Moultan the railway passes over] appear that the floods of the paat season have 
a country almost perfectly level, the exceptionn | not only a m8 the embankments of thia line, 
being an almost imperceptible rise in the ground! bat the brid oe = suffered to such an extent 
between the rivers, and the low broad beds of the] that the stopped, and it remains 
rivers themselvea. Between Delhi and Lahore the] yet to asoertain os Nate of time and amount of 
line croases three great rivers, the Jamna, the Sat-| expenditure that will be required to be expended ~ 
ledge, and the Beas, besides a great number of | before the line can be put again into proper work- 
ainaller rivers, such aa the Gugger, the avemms the)ing order. Amongst other calamities, the Beas 
Kaleo Nuddee, and several large canals. Over the beidge i is broken, “One pier has eunk, ig with 
level country the railway is carried on a raised em-| it the girdera on cach ofie. The defence wall, built 
bankment, here and there pieroed with culverts to] to protect the junetion of the bridge with the ardi- 
wrive waterway to the periodical floods, and this} nary embankment, has been broken down, and a 
embankment rans directly acrows the natural) huge gap made in the embankment, through which 
runs of the drainage. The embankment thus acte|the river ia now , a2 if ina new channel, 
aaa great dam, and when rain falls in too great/over the engine which lately sunk into the gap, 
quantities to admit of being carried off by the river] This, it is supposed, was caused yee me of those 
beds, or the savers. the country becomes flooded, | circumstances referred to above, as being common 
and the surplus water is heaped up on one side of| to some of the Punjab rivers; and the river Beas, 
the dam, which must inevitably give way if it be|in seeking a new course towards the east, and ao 
not strong enough to resist the enormous weight, | unduly in, inst that side abutment, caused 
or become breached should the water at any one | the sccident = i wa have now to record. The 
point overtop the summit of the embankment, or | pressure in ‘that direction appears also not to have 
the culverts may be blown up by the force of the} slackened since the occurrence of the mishap, and 
bye resulting in either case in the destruction of | now the embankment haa beon so damaged between 
ortion of the railway. ‘The flooding of « con-|the bank of the river and the Kurtarpore station, 
niderable tract of country may also, besides the | nin miles off, that traffic has been stopped, Be- 
deatructirve consequences above named, be followed | tween Kurtarpore and Phillour, on the banks of 
by erila not less to be dreaded upon the subsidence | the Sutledge, the presaure of water has not been so 
of the waters, namely, such as ariae from malarious | great upon the embankment, bat the bridge acroaa 
exhalations, And itis not altogether unreasonable | the Satledge i ia considered doubtful, and no traing 
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to waned bot that the — ou these grounda, | are 
y the natives in Lower Bengal some time 
backs may bave bad good foundation, They 
pointed out the injurious wffects caused to the sur- 
rounding country, from a sanitary point of view, 
by the embankments of the East Indian Railway, 
which, they asserted, by interfe with the proper 
drainage of the country, set | an increase of , 
swampe and their wsusl malarious edfecta. Acrogs the 
rivera the Punjab Railway is carried by means of 
girder bridges built iers, the piers bein 
wank on single wells. ‘The Panj ab rivers are no 
for the shifting character of thelr course, and some- 
times, without any apparent reason, a river will 
suddenly begin to bear against some articular 
point, and in the course of one season change its 
bed to the distance of perhaps several miles 
Bridging these shifting rivers, therefore, is « dilfi- 
enlt co, involving also, as it does, the responsi- 
bility of selecting some spot where, from local 
circumstances, such a devintion of channel is not 
possible to occur, Such immense bridges as those 
over the Sutledge and Beas may fairly be considered 
aa great engineering triumphs, baving been con- 
structed in spite of great nataral dilficulties, one of 
& eblef of whieh was the obtaining of a solid| 
foundation for the piers; for on sinking to a certain 


ting nature were invariably encountered, In- 
deed, it is stated in a recent local report, that 
underneath the bed of every Punjab river there ia 
an underground river of water oni sand corre. 
sponding to the course of the external river. 

The foregoing particulars and considerations will, 
in sume measure, assist in accounting for the serious 
failures which have recently taken place on this | 





railway upon the occurrence of an unusually high 
foad. ¢ disaster itzelf, alec, will not be an un- 
mixed evil; for failurea of great engineering 


works, not arising from the use of inferior mma | 
terials in constraction, or from recognised errors in 
design, are often the dearly bought pear 
which ultimately leads to improved knowled; ge 
and although such a method of obtaining knowledge 
ia to be deprecated, it is nevertheless through 
accidents pa fortuitous circumstances that many 
at discoveries and inventions have been made, 
netead, therefore, of merely Inmenting over 
a serious necident, or endeavouring to Suserer la 
who shall be bung, the searcher after knowledge 
and truth will always endeavour to turn the oc- 
currence to his advantage, and Py making « faithful 
examination into the cause, learn how to avoid 
similar catastrophes for the future, Let as hope 
that the present lesson will not be altogether leat 


are permitted at present to run over it. The eastern 

side of the Sutledge bas been damaged, and the 
embankment is said to show signs of giving way, 
At Rajpoora the embankment has rocei Bomme: 
damage, and the bridge over the Gugger is broken, 
The rail ts carried over this river by a girder —_ 
on piers, like the other it bridgea. One of 
| mse haa given way,h land falling on the down stream 

rection, carried with it the span girders on each 
side, ‘There had been exceedingly heavy rain 
during the night, causing the Gugger to rise six- 
teen inches, the forve of which proved more than 
the bridge was able to withstand. Between Um- 
ballah and Sireawa, the embankment is raed 
damaged, and it ia reported that one or two bridge: 
over the smaller rivers have either given way, oF 
are showing signa of weaknons. 

Such is the list of disasters caused to a single 
line of railway by a single flood, so far aos the re- 
card of them has at present reached us, Of course 
there will be the usual commission appointed to ex~ 
amine into the cause of thia calamity, and we shall 
look forward with considerable interest to the ap- 
pearance of their report, which, it is to be hoped, 
will not be confined to # mere narmtion of the fact 
that an unusually high flood caused an unusual 
amount of damage to the railway, for which no 
one can be held ible ; bat that some useful 
deductions may be drawn from the circumetances 
of the case, Which may prove instructive to engi- 
neers generally, and especially to those who may 
be engaged upon the preparation of as for 
future railways, or for the execution of auch works 
as will be required for the repair of the line in 
, question, 


FRENCH RAILWAYS. 

Tue war between (sermany and France, of course, 
told severely upon the railway interesta of the latter 
country, especially upon the Enatern of France, the 
Northern of France, and the Western of France 
syatema. Tho Paris, Lyons, and Mediterranean 
and the Orleans Railways also suffered, but to a 
leas extent. As an illustration of the disasters re- 
sulting from the conflict, we may detail some of the 
“experiences” of the Western of France Company 
during the autumn and winter of 1870 an the 

got 1871. Before hostilities commenced the 
pa be had hoped to profit from the favourable 
rate at which they expected to issue the ——- 
of the company, and to communicate accordingly 
some sdditional ¢ activity to the construction of new 
Hnea conceded, but still unexeouted. With this 
object, they had submitted » series of plans for the 


Ocr. 20, 1871.) 


a 


ENGINEERING. 








examination of the Gorernmental authorities, and 
the greater part of theae designs had received 
ministerial approval. Arrangements were made 
accordingly to proceed with the execution of some 
of the plans, but as soon as the war broke out, and 
even before the coancil of administration enter- 
tained any apprehenalona aa to the disasters which 
the struggle brought upon France, it was deemed 
advisable to check or su«pend all construction cx- 

enditure. ‘The council accordingly rigorously ad- 
[oareed the execution of all projecta, however 
useful they might be, which had not been actually 
undertaken, As regards lineaalrcady commenced, the 
directors also completely auspended the works 
wherever it was possible to do so without incurring 
the riak of legn) proceedings on the part of persons 
interested, The reanit of the policy adopted was 
that while the outlay originally contemplated for 
the construction of new works in 1870 was 
2,240,000/,, the actual expenditure made did not 
exceed 871,414i/. The same cautious policy ia being 
enforced aa regarda the current year, although, as 
month after month of continued peace rolls on, the 
tendency to a revival of enterprise naturally be- 
comes stronger. ‘The directors have, however, been 
obliged to put forth all their energies, in the first 
instance, to secure the temporary or defiuitive re- 
pair of the occasioned upon the com- 
oe syatem by the war with Germany and the 

‘aris insurrection, 

Among the new works carried out last year upon 
the company’s network may first be mentioned the 
laying a second ast of rails on the line from the 

ana to Mésidon, and the construction of a branch 
to St, Seryan quay ou the line from Rennes to St. 
Malo, Workshopa at Rennes were extended, and 
some supplementary works were executed on the 
Ceinture (left bank), line and its annexes. A line 
from Argentan to Granville was completed and 
opened for traffic in July, 1870, the date pre- 
viously indicated as the peried of its probable 
execution, A section from Gisors to Gournay was 
opened in July, 1870. The works of a eection 
from Gournay to Forges, and of another from 
Forges to Neufchitel were also actively pushed 
forward until August, 157); and, notwithstanding 
their suspension for some time after that month, 
they are now nearly completed. The works had, in- 
deod, reached such an advanced stage at the period 
of their suxpension that it was deemed advisable, 
on the close of the war and the inaurrection in 
Paris, to finiah them off aa soon as posible, 
Traffic is accordingly expected to be commenced 
either towards the close of 1871 or the firat few 
months of 1872 upon the whole distance between 
Gournay and Nenfchatel. The directors have deemed 
it advisable to peetpone the works of the section 
from Flere to Mayenne, but they have continued 
at a slackencd rate those undertaken between Caen 
and Flers, or, to speak more exactly, between Cacn 
and Berjou-Pont-d’Qnuilly, since the section from 
Berjou-Pont-d'Ouilly to Hers has been opened for 
trate for some time. The construction of the 
Gouttes tunnel, the difficulties of which are con- 
siderable, haa been pi ing in a satisfactory 
manner, and everything Ieada to the anticipation 
that the work will be completed within the time 
and at the cost oo estimated. Upon the 
Napoléonville and St, Brienc line the section 
from St. Brieue to Quintin ia expected to be 
opened for traffic towards the close of the year, 
while the remaining section from Quintin to Na- 

léonville will be completed in the course of 1872. 

@ expenditure of 871,416/, already indicated os 
having been incurred for new works last year, in- 
— also the outlay made for additional rolling 
stock. 

To turn now to the direct damages inflicted upan 
the company's syatem, firet, by the war with Ger- 
many, and then by the Parisian inaurrection, it 
tay be remarked that the Batignolles stationa and 
workshops were a injured by the second un- 
happy struggle. Artillery combats were carried on 
for nearly a inonth between Hatignolles, Mont. 
martre, and Asniéres, and cansed much damage both 
to way and works, The roofa of the carriage sheds 
and workshope received numerous shells, and a 
age quantity of glass was broken. The Auteuil 

ine aod the Ceinture line (left bank) were little 
affected by the fire of the Prussians, but the 
damage occasioned by the civil war was of more 
importance. The Porte-Mnillot station was com- 
pletely destroyed, and a tunnel near the station 
wan injured, ‘The principal building of the Auteuil 
station, the great cove: hall, and the accessory 


fittings wore entirely destroyed ; & large number 
of rails were alao broken. The irom bridge near 
the Auteuil station was rendered useless by pro- 
jestiles, and by the rapture of the columns forming 
the intermediate supports of the road-bed, so that 
it has been necenary to undertake the reconstruc- 
tion of the whole work, ‘The Auteuil | ¥in- 
duct was mach : none of the archea were 
broken down, but at several polnta the piers and 
some of the archea were sufficiently jared to pre- 
vent the circulation of trains without extensive re- 
paire being undertaken. The injuries inflicted on 
the Point-da-Jour viadwet were somewhat less 
serious, ‘The Grenelle station was mach damaged ; 
the building devoted to offices at thia station was 
alzo burnt and completely destroyed. Other 
injuries of Jean im oe hare had to be 
made goml on the Ceinture tine {icft bank). 
The other suborban lines of the company 
experienced great injuries during the late con- 
flictsa, The bridge orer the Seine at Argenteuil, 
at the entrance of the Argenteuil station, was 
mined by the French military ongineere and com 
pletely destroyed, although the remaining portion 
of the piers may be utilised for the reconstruction 
of the work, The Argenteuil bridge which com- 
prised fiveiron arches put the hag aeagA St. Lazare 
terminta in communication with the Northern line 
tid Exmont ; it also served for the passage of traine 
running on to the second Dieppe live. The Chatou 
and Croissy bridges over the Seine, and situated 
on the St. Germain line between the Rucil and 
Chaton stations were mined by the French military 
engineers, and five arches out of aix as well as two 
peers aod an abutment were destroyed, As it wns 
deemed very desirable to promptly re-establish the 
train ecrvice on this part of the St. Germain line, 
the council of administration has constructed 
temporary wooden bridges, the duration of which 
will, it is expected, nclmit of the definitive re-con- 
struction of the destroyed works being _——— 
for eome years, The temporary bridges were 
brought into use before the close of the sam- 
mer. ‘The permanent way of the St. Germain 
line bad been destroyed for a distance of 1) miles 
between St. Germain and the Pecg. In conse- 
quence of the destruction of the bridge route, 
both Germans and French utilised this length of 14 
miles a8 an ordinary road, and it has heen necessary 
since the conelusion of peace to thoroughly elear 
and repair it. ‘The St, Cloud pleasure station waa 
burnt by the German troops, and the principal pas- 
senger building of the Argenteuil station shared the 
same fate. At the close of the war, the Asnidrea sta- 
tion no longer existed, and the Clichy - Levalloia 
station had also been considerably injured by shells. 
The Asnidres bridge, often threatened during the 
German war, was mined by the Parisian insurgenta, 
who attempted to blow itup by meansof powder in- 
troduced into eome of the tubes occurring in the 
work. This act of savagery happily did not prove 
completely euccesful; nevertheless, the span near- 
est Paria was much injured, and it has been found 
necesary to temporarily strengthen it, so an to 
admit of the passage of trains until definitive re- 
ay can be execated. The Couronnes bridge 
ad two columns broken, and ite road-bed was 
much injured by shelle. The Boia-de-Colombes 
workshop and permanent way depét anffered con- 
siderably from the fre of the insurgents. The 
offices were almost entirely destroged ; the sheda, 
the chimney of the ixed engine, as well as a great 
quantity of apparatus and materials were alao 
greatly . Wecannot continue at present 
the diamal recapitulation of ruin Inflieted and in. 
og Eycamen7 by the Western of France; if we are 
to do so, and to extend our review also to the other 
systems which suffered from the terrible strife, 
from which France has now happily emerged, we 
muat devote further articles to the subject, since it 
ia of vast extent. 
SOUTH AMERICAN METEOROLOGY. 
Uxoers the tithe of “ Contributions to our Know- 
ledge of the Meteorology of Cape Horn andthe Weat 
Const of South America,” a very important amount 
of information has just been given to the public by 
the Meteorological Committee, especially valuable 
to navigators in those regions, sad wale ated to be 
of great service in unfolding the aspect of oeranic 
yaad generally. Several important altera- 
tions will be rendered necessary in the text-booke 
of meteorology and also of physical geography, as 
well asin the sailing directories which treat of these 
regions, as regards the winds, barometric preseure, 
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temperature of the air and of the sea, and the 
peculiarities of the weather there. The work in 
published at the pablic expense, and in therefore 
available to nll who choose to turn ita information 
to practical account. We propose to place before 
our readers an outline of the general resulta, such 
information, in fact, as must be interesting: and 
valuable to the general reader. Those who require 
to examine the facta and figurea in detail must of 
course consult the work itself. [lt consists of monthly 
charts, on Mercator's projection, on which are 
plotted the avernges of the instrumental observa- 
tions; diagranumatical charta of the less exact 
observations, made by eye, of the weather; monthly 
rumonries of the information yielded by the charts 
and diagrams, together with reaulte of observations 
made at certain stations within the area to which 
the charts refer. These additional data are valuable, 
because they illustrate the climate of Punta Arénaa, 
Puerto Moutt, Valhiivia, Santiago, Valparaiso, 
copere, and Coquimbo. With he exception of 
mi 





marae, where the observations were chiefly 

«on board H.M.S Nereus, the local information 
is given on the authority of Dr. J. Hann, of Vienna, 
having been converted to English measures from 
the Jowraal of (he Awstrian Meteorological Society. 

The collection of the information contained in 
these charla was commenced under the direction of 
the late Admiznal Fitzroy, The Meteorological 
Committee did not consider it advisable to continue 
the collection upon the plan adopted, but, bein. 
desirous of turning what had been done to te 
account, directed it to be prepared for publication. 
The observations are of very good quality, but in- 
sulficient as regards quantity; it bas, therefore, 
been an object to give this amount in euch form 
that it may be used in combination with other data 
when available. The method employed for chart- 
ing the data has been devised by Captain H. Toyn- 
bee, and it is hoped that it will prove acceptable to 
navigators, whose requirements are the first con- 
sideration of the office. 

The area embraced by the charta extends from 
the equator to 60 deg. 8. Intitude, and from longi- 
tude 60 deg. to 100 deg. W. It is divided into 
eectione of 5 deg. latitude and 5 deg. longitude, in 
each of which ia drawn a circular diagram radiated 
for points of the compass, having outer spaces for 
the number of times the wind has been recorded 
from each direction, and inner kpaces for the mean 
force of the wind for each direction. In cach soe- 
tion the top left-hand corner contains the total 
number of wind observations, under it the number 
of variables with their mean force, and under them 
the number of calms. In the top right-hand corner 
art the number of observations and the mean height 
of the barometer. The lower right-hand corner 
contains the mean air and sea temperatures with 
the number of observations written above them, 
In the lower left-hand corner is entered the times 
of rain in the number of notations made of the 
weather written above it. Ip the sections where 
there are no data, biank diagrams have been given, 
so that the navigator may, if be wishes, fill them in 
with his own observations to serve for hia futare 
guidance. Thus we have a perfeet record—now 
comes the picture, An arrow, flying with the 
wind, of which there is the largest number of ob- 
servations, is drawn through the centre of the in- 
nerinost circle of each diagram, unless n quarter of 
the whole of the wind observations in the section 
have been calme, then that circle ia shaded, if 
variables ' y'bles" is entered. Finally, isobaric and 
isothermal lines are drawn over the chart, on the 
assumption that the centre of cach section repre- 
sents the position of its mean pressure and tem- 
perature, Thus we have but to glance at the chart 
to know what the average pressure, temperature, 
and wind in any part of it may be, while if we re- 

tire more minute information the figures are there 
‘or consideration, The houre at which the ob- 
servations which have been used have been taken 
are wunlly 4a.m.,noon,and§ p.m. Whenever ob- 
servations at these hours were not arailable, the 
houre have been chosen which would give the best 
attainable mean for the day, All instrumental 
readings have been made with verified instraments 
daly corrected, 

As regarda the number of observations, we 
shaukt inquire, at the outert, whether they are 
sufficiently numerous to afford good average values 
for the reapective meteorological elemente. Lesa 
than ten years’ observations are, we believe, con- 
aidered insufficient for meteorological averages any- 
where in extra-tropical latitudes. Hence with 
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ward, or, in other words, the eoot temp 
the coast ia brought about by thie southerly wind, 
which transfers the alr of the tem 
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three acta of observations daily, the total onmber 
of sets required for ench square for each month 
wt 10). A cursory examination of the 
charts shows that in wo instance have the avernges 
anything like this weight, ‘he grentest nember of 
observations is 145 in a section south of Cape Horn 
in June. Allowing three observations daily this 
nota only 44 days, Hence the are for 
tts of the ocean are derived from ani ient 
number of sete of oleervations, They are also defeo- 
tive hecause the scta are frequently incomplete: either 
the barometer has been recorded move frequently 
than the wind, or the thermometera have pot bevn 
read, or the wenther has not been noted. If we 
have any faith in the correlation of the metoorn- 
logical elementa, to trace their laws by values it 
would keem to be necessary to employ complete 
sete of observations. Lence these data rhould be 
regunled a4 instalments, to be added to at s future 
time, and not ag reliable settled averages, Aa the 
umber of obscrvationsia not only insanflicient, but 
variable from section to section, while some sections 
are not represented at all in some months, it is ont 
of the queation to seck for annual ove and 
they buve not been attempted. Notwithstanding 
the want of dota in seme aections, awl the bow 
numerical value of the avery: in athers, these 
charts exhibit: the metoorole phenomena in a 
— a before ar hymen In- 
it eon y be expected ¢hata larger nase 
of observations would materially modify the Broad 
eneral resulta, Some of theese we proceed to sinte, 
atioospheria pressure, all the year round, is 
lowest in the high Intitudes, increases rapidly to 
the 40th parallel, and thence decreases very geutly 
to the eqnater. A closer inspection revenls a 
hitxhodm pressure every month, though not to an 
equal extent in all, and scarcely perceptible in 
dune, somewhere between $2 and 42 deg. S., and 
$2 to 97 deg. W., the mean ition bang abeont 
33 deg. S., OL deg, W., dvercensing towards the land, 
In connexion with this area of high preasure, it ie 
an interesting fact that the temperature ix consider. 
ably digher over the district where it is observed 
than it ia near the coast, This is 2 peculiarity, 
because we usally find cold associated with high 
pressure, and warmth with low are, 

A cursory inspection of the tsvbara, isotherma, 
and wind arrows, givea a good idea of the relation 
between pressore, temperature, and wind, ‘The 
divergence of the isobers in abont 44 te £5 deg. 8. 
part running to the north, whilst others run east, 
or even south-east, with a corresponding diverrenee 
of the wind, ia very instructive, ‘The wind seems 
to draw round the const of Pa in, for the wind 
arrows indicate a more northerly direction on its 
West coaat, nore weaterly on ite xouth, and more 
éotitherly on its east cooat, ‘The arrows deawn upen 
the charta represent the prevalent winds, fiene- 
rally ony Hey obra current of air aa flowin 
between the conformally to the law of win 
in relation to rein the southern hemi 
Where the ischars are closest the wi 









































and Angust, the atmospheric pressure off the coast 
iv nearly shnilar to that aver 
ward, From March to Angst the trade wind ex- 
it reaches 40 deg. 5." Between 50 andl 60 deg, S, 
and $0 ta 70 deg. W., kelp or other nea-weed is 
frequently reported, and in these latitudes both the 
air and sea are generally cooler to the enatward 
than to the westward of 75 dey. W, 

In the summer the pra off Cape Horn seome to 
be copler than the oir, while in the winter the con- 
dition ia reversed, 

Nair is remarkably frequent in tho high [ati- 
tides, and the oxcceive mount of aqueous vapour 
alwaya there may acconut for the prevalent low 
—_. An exstnination of the weather notationa 

to the inference that the sky is always avore 
clouded in the high latitudes than in the tropics. 
Foye are feoyuent ia the vicinity ef Patagonia and 
the Falkland Islands, and mist seem to be more 
generally mot with nem the Laod than out at sea. 
Syually weather ig mit eneauntered in the high 
latitudes, but very seldom in the trades, where 
Tain is aloo rare, 

We do not know that a better method has ever 
been propased for utilising observations on the 
immount of cloud than ia adopted in thia work, The 
stnic of the ehy, aa distinguiched from the state of 
the lower air, which is aflected by mist amd for, is 
given in the din 8 in two ways—(1) by the 
terms clear, phi iguana showing the mum bor 
of timea these conditions were noted by the ob- 
servers; ded the tenths of the sky eatinated to 
be covered by clonda, the average of the observers’ 
estimates being given in each section of vach chart, 
We have thus a doutle means of forming an ides 
of the erinparntive conditions of elondiness or clear 
sky, from which the relative proportion of sunshine 
may be roughly catimatel. No means ure avnil- 
able for the registration of sunshine, and where 
facts earmot be established ‘a good guess is worth 
having, The results are all founded upon 
at the amount of oud, They tenack us something, 
and, therefore, cannot he dispensed with. 

‘The notations of lightning are only about 4 per 
cent. of the total number of weather ob<orvations 
in whieh itecearnal, ‘These were well distribute) 
between the parallels of 25 and 60 deg. 8, in the 
different moutha, excepting in January, in whieh 
month no lightning waa recorded, In the trade 
wind region, from 25 deg, 5, to the equator, there 
was no lightning recorded, 

‘The neighbourhood of Cape Horn has a climate 
which scarcely varies in mean ter’ ire fir 
$5 to 45 deg, throughout the year; the barometer 
Suctuntes from §6.608 to 27,602 in, though its 
mean value is about 29.6 in.; rain or snow in 


are | winter fall almost © other day; au overcast 


— and where they diverge from ench ather | sky is the rule, a blue aby the exeeption, and with 
light breezes are usnnlly reported, Patches of high | prevalent ong See winds, squalls and gnles 
are frequent, ¢ inclemeney of the climate ia 


seem to be frequently accompanied with 
fie he airs and cating. An irregular course of the 
jgobars ia generally indicative of atmospheric dis- 
turbance or of variable wins, 

From the equator to 40 deg. S. there isa consider. 
able difference between tho temperature on the 
enast, and that on the sen in longitade 100 deg, W, 
“The question arises, what produces this difference 
between the littoral and oceanic climate? The 
ecanse haa hitherto been assigned to the cold water 
of the oseanic current, diseovered by Hambelds, 
which is aaid to exist off the coasts of Chili and 
Peru, and to transport the waters of latitude 49 
dey, into the equatorial westerly drift. “The obser- 
vations of the temperatu of the surface water 
contained ia theas charta do not appear to give 
much aupport to this hypothesis, since the sen here 
iz almoat always warwer than theair, ‘The current 
way be an auxilisey cause, though we have not the 
means before us to investigate the matter; bat the 
Prucipal case seems to be the perseees southerly 
wind, From latitude 40 deg. S, soimctimes from 
45 dog, S., or much farther, a southerly wind gene. 
rally blows along the coast, and eventually turns 
into the SE. tre, after Paring hy the area of 
highest pressure. ‘This wind only fails la July and 
Avguat, which are precisely the montha in which 
the isotherms of the middle latitudes ane thy tease 
deflected northward. It seems, therefore, probalide 
that the general deflection of the isotherins aorth- 


aggravatel by the long continuons gales recon. 
peuied with suow or hall, and the fury of the biting 
squalls terribic and devastating in their strength, 
‘The billows, which nre at all times more tvarlufent 
here than in othor regions, are lashed by the gates 
into tremendous waves espable of sweeping crery- 
thing before them, the ae squalls cutting of 
their crests and ecattcring the water in blinding 
ahects of spray. The slipa’ decks are floaded ; 
weeks may elapse before there isn dry spot upon 
them ; and the sailors live almost ns Seon fa the 
water as the porpoiscs which here abound. If gales 
of rain, bail, or spew do wet numb the energica of 
the mariner, which in these seas arc more than ever 
required, dark and gloomy weather provaila, with 
dense clowls or fog obscuring the eau, moon, and 
stars, acvlleaves him without celestind observations 
for days and dara inanecession, If hound castward, 
the predoutinant weet winds soon bring him through 
this inho-pitabte region; while, Wf hoand westward, 
he must buffet against them, In Jone or midwinter, 
fortunately, there ia the beet chance of meciing 
with casterly winda, 

We strongly recommend these churis to the 
carcfol study of navigators and metecorologiats, 
‘Tho work is superior to anything yet produced by 
the Meteors Ofer, It would be immensely 
volnable to commerce and seienee to have similar 
eharta for the entire ocean, There ie no reaton 
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perte zone to 
the tropies," "The southerly wind begins to fail 
iu Junc, during which month, a5 weil asin duly 
erent to the west- 


tends only to 25 dey, 3., during the rest of the year 
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the present plan, We shall then be able to judge 
whether or no it is expedient to go into more mi- 
nutie or subdivision of area, and meanwhile we 
should have s Vast mass of information available for 
the practical purposes of navigators, aud the scien. 
tiie Inhoars of metoorologista and philosophers. 
Science even then may not. Lee satised, but practice 
will be cyuipped with better arma wherewith to 
fonce the perils of the sea, 





DMOTES FROM PARIS, 
Panes, Get. 14, 1871, 
Tore Waren Serpiy or Nise 
BM. Dement, an engineer who, is 6452, sucessfully ace 


complished saney dificult worke in raising the water of the 


Khone to the heights of Fourvitres and of Croix-Kouwaer, 
haa jett comphtod « yew hydrawic work, which prescuted 
arent diffieuition, Toe waters of the R&dan were, on the 
Sth of September, led into the reervoir of Nimes. The 
water is drawn from the river at Comps Into # filtering gale 
tery, about 1000 1. long, and of 29 ft. 4in. opening. The 
discharge from this gallery is ample, and there is every 
reaaen to stippeee that it will operate as satisfactorily a 
the ene constructed at Lyroms, O8tft. long and 32 ft, Nin. 
wile, teder dhe sase conditions, The filtration daring the 
Howes of lowest water lu the Khowe ts abendant, Se soom 
asthe exgines wore slarted, the water in the gallery fell 
fron 15 te 19 1n., alter whieh the level pexnioed analter~ 
alle, because the Sltration which this change of level bo- 
duced, through the gravel in which the patlery has been 
saan was sufficient to compensate for the quantity rabeent 

y the envines, The intlow of the water into the gallery 
was very stow, thathks to the great size adopted, and therm 
Was no tendency te anderodne tho abutments of the wall 
at any point. The water leaves its impurities, held in 
saipenssotn, on the top layer of grave, which Carus the bed 
of the river, and the cleansing of the filter is natarally 
maintained by the waters of the Rhine, the bottom of 
which is subject to alteration duo to the times of theod. 
The gallery, which can be uavigated with case, was plereed 
and sjeae-lined during the season of lowest water, ant 
withont any of those acciients eo comnmeg and 20 costly in 
hydeaulle works, 

Two engines, each ef 200 horse power, constructed at 
Creuset, deaw the water throngh a@ distance of nearly six 
miles, aed ton height of 216 ft, aad each give a a 
of 1,910,000 gallons of titered water. This quantity 


the necessary conduits, and Inying down mains 
for the distribation of the water. 


Lequisse's Commoraron. 

‘The elements of an electric pile can be grouped according 
to three clasees, Uhat of tension, of quantity, and of series, 
When with the snne battery eaccresively different effects 
are prodaced, of whom the action lusts lung enough to show 
a senulhle decrease of epergy, the groupings of the elements 
cat, be ch acconking te the variatoes of power or of 
resletanen. change involres a mwarleed loss of time 
when it is ecrewry to produce It by eoancavelag the 
wires ef the elevtrodes. But one can obtain the oxsmn- 
tations for obtaining varions groupings hy the simple move- 
ment of a handle. BE. cone i the inventor of » com- 
mutator of this kind, and M, le Comte de Moncel states ln 
his report te the Sevidtd di’ that it it more 
complete ant more efficient thas tbe similer apparates 
already in war ML Lequeane gives to bis special commu 
tatce the mame of Velta fete. It is eurpaeed 
exentiolly of a cylivder, to the surface ef which is applied 
a sorles ef metallic plates, divided wp iv a particular 
manner with regard to the varkeas systems of groupings of 
the hattery, and of twosyetcmsef nabbing plaice bearing on 
the cylinder, and ie comtect with the div plates, en 
two different generators. 

The one of this eeriow Sa directly In connexion by wires 
with the positive potes of the differemt ements of the 
battery, the ether with the magative poles, and it is oaly 
necessary to ture the eylinder ia such a manner to place 
under the rubbing plates sack combinathns of the divided 
plates to cStain immediately the desired grouping of the 
battery. 

‘To obtain the element of quantity in the battery it will 
he suGieient to bring under thy two sorics of yucbling plates 
two cantingons inelailie plates af lenzih equal to that ef 
the tee seria of rubbers. The battery will than work os 
Hf kt were compoeed ef a single element, with ma surface 


eqpial go that of the whe te ofthe elements, 
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To vidi all the elements in tension, it Is necessary to have 
a thamber of metallic plates cqual to half the umber of the 
elements of the battery, all ranged on the same generator of 
the eylinder, and of « width sudicient for the plates of the 
two series to be applied simultaneously two by two, 

Lastly, to obtain a series, that is to say, to obtaln from 
a battery of 24 elements the current which should give for 
example a battery of 8 elements of threefulil the surface, it 
is necessary that the divided plates alternate from the one 
to the other series of rabbers as many times a9 there 
are the series of elements, for instance, eight times in the 
example given above, 

M. Leqqnesne constenets the apparatus for 24 elementa, 
and combines them together when he operates with hat- 
torles of a ter pusaber of elements. He places in bis 
cylinder eight series of plates, permitting eight groaplings 
by series, that form a battery of 24 couples 

Coauricox BAToMeTeR, 

M, Lenoir, an inventor as fertile as ingenious, and who 
is especially known by the gas engine that bears his name, 
and by a system of autograpbic telegeaphy, has just intro- 
duced a kind of baresneter which at least has the merit of 
ingenuity, It is composed of a dial, in the centre of which 
is traced a cirele, the diameter of which is almost half that 
of the dial. The annular space comprised between the two 
Giroumferunces is divided into four sections; on the lower 
one is inseribed the name of the inventor and that of the 
apparatus, “ iecroterfre camdldon,” the compartment to the 
left is pink, and bears the inscription “ neuch rain,” the top 
one is grey, with the word “variable,” and tat on the 
right greenish-blne, with the words “set fair.” The paper 
in the centre cirele changes colour according to the state of 
the atmosphere, conforming to the tint of one or other of 
the three coloured compartments, according as it may be 
very damp, tolerably dry, or extremely dry, The apparates 
is, “in fact, more a hygrometer than a barometer, The 
change of colour in the central paper is produced by atmo- 


Uhilisation af Senge at Bradfird—Tho Corporation of 
Bradford are about to comstruct the nocossary works and 
buildings required by the Moat Enginecring and Se 
Filtration Company for dofecating the sewnge of the boroagh. 
The works will Toclude depositing amd filtering tanks, 
and the building will be constructed with wrought-iron 
roofing. The supporting eataune ene Lepr be of enst 
iron. anid Soma, werpool, are the engincers | put 
for theso works. “J = 


Hatifus C tion Water Worts,—A tunnel 825 yards 
in length, and 6 ft. in. by 4 ft, is shortly to be constructed 
hy the Halifax Corporation about aix miles from Hebden 
Bridge, A ehaft about 35 yards deop is also to be wank bo- 
— Walshaw Dean and Widdop Water near the Ridge 

nn, 


Extension of the North-Eastern Ratloay Syetes,—Tonders 
are adwertived for the constrection of the and Wetherby 
nes, which will be about 10 miles in Jength. The line com+ 
mences near the Croes Gate Station on the Leeds and Selby 
branch and terminates near the Wetherby Station on the 
Church Fenton ami Marrogate branch. 


Teseaes Coal from South Yorkshire fo Towdou,—Both 
the Midland and Great Northern have carried an increased 
toneage during the past quarter. The silkstene coal seems 
to be a = favourite in the metropolia. During the half 
r ending September Sth, the Cireat Northerm carried to 
nm 41,524 toms of this coal alone, and there is also n very 
large increase in the Barnsley coal. Nine of the principal 
colliers in that disteiet sent no lees than 45,052 tena, as 
againat 24,201 tons in the same period of 1870, 
Bate of Trade in South Yorkabire—The heavy tron 
trades of the district are fally employed, all the men at the 
ineipal works working ovortime or double shifts. The 
nd for Heaseener sect rails shows no diminution, and 
there ie an excellent inquiry for all kinds of railway mate- 
rials, eweh as crossings, tyres (weldless), axles, and the like. 
The foundries are well employed, orders for water and gas 
pipes continuing to flow in apace. There is a good jequiry 
for plates, rods, &e, At Shetheld the larger works aro fully 


to open their gates to tho carpenters, they would be happy 
to see the os unfortunate state pp toe brought to 
an cod. It was stated that Messrs, Seott and Co- hnd 
not replied to the magistrates’ appeal, The meeting agreed 
that the carpenters who could find work with Messrs. rd 












































































that yesterday afternoon the representatives of the ship- 
wrights im the, Glasgow, Gowan, and Partick districts were 
informed by the chsirman of the Masters’ Amociation, Mr. 
Jamieson, of the firm of John Elder and Co., that the em- 
floyers were prepared to concede the terms requested by tho 
men before the strike broke out. Tho wages are henceforth 
to be at the rate of @d. per hour, whieh will be equal to an 
advance of about ds. per week. It is considered that the 
strike is now practically ot an end, Considering that #0 
many men have left the Clyde during the strike, and found 
remunerative work elsewhere, there will doubtless be some 
difficulty at Grst im lling the “struck” yards with the 
requisite susber of men, and as a consequence it ia not un- 
likely that ea eoay be tempted to come from Greenock for 
the higher wages given in Glaegow, Goran, and Partick ; 
and thus, almost of a certainty, the Greenock wages will 
also be advanced to the saree rate. 


Proposed New Wafer Se; or Ediuburgh.—At a meet* 
Nhe We oi fr wath Water Trust, 


souree of water supply. The general conclusion arrived at 

is, that 9,000,000 8 per aay may be obtained from the 

source in question at a cost of 820,000%. Of this quantity of 

water, 2,500,000 gallons is estimated to be aut by in- 
tl other 


A ‘ ‘ = he storage in the Glencoree valley parts 
spheric bumidity. ‘This sensitive paper is prepared with a | occupied om armour plates, gun blocks, and other offensive ae , 
mixture ef chlorine of cobalt and of marine salts, added to | and Befonstve wariike equipments, The general trades are = ‘fentiande bal _ 22a to: pire, 7,000,000 gallons 


glycerine to attract the humidity. 

Salta of cobalt, nickel, copper, &., are Largely employed 
in the production of aympathetic inks, with which writing 
of drawings can be made invisible at ordimary temperatures, 
bat which are made visible ender « slight beat, and which 
disappear when the temperature falls, 


a day at aeost of L000, Mr, Leslie comsidors impracticable 
att eens the probable cnet, in his opinion, being 
244,000, Mr, Bateman estimated the quantity of water that 
could be obtained by Mr. Porman's scheme at 4,500,000 
gnilons, and Mr. Leslie thinks that something between 


all fairly busy, there being an iny I inqtwiry for files and 
best cutlery, The South Yorkshire steam and homse coal 
trades continue active, No trade dispates of amy moment 
have arisen ## yet- 
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1, —— errr 7 — _ ines t fe to i the water ~ cast 
NOTES FROM SOUTH YORKSHIRE, _ | ,,,7sigem, Rig: Iron Marketa Since this dy Woke teks | once of the Pentlanda, and in doing oo ho takes w 


Sarvviziy, Wednesday, 
New Works neer Shefteld—lt is stated on the 
authority, that Mesa Charles Cammell and Co, (Limited), 
of the Cylops Works, Shedield, have bought a large piece of 
land, some netes in extent, at Heeley, nest Shetectd, where 
they intend to ereet iron and #teel works at once, These 
works will stand very advantageously, are close to the Mid- 


fluctuated a little, but trade is om the whole very good. On 
Thursday last the market beewme firmer than it had been 
for two or three days before, and business was done te 
Gls. Lid, cash, and Gls 2d. ome month, There wns little 
change wn Friday or Monday, and rday business was 
done at Gla and Uls. 144. cash, and 8ls, Bd. to Gls. 44d. one 


agricultural land lying between Glencoreo and Carlope 
Ansong the additional works he proposes to erect aro nine or 
ten new reservoir, for city supply and ecapensation ; and 
be also suggests that the pipo to be laid from Gleneorse to 
Carlops should be made large enough to take in the Lyme, eo 


: d mth, closing nominally at the bj uree. The market | that the supply from that stream may be turned to account 
land Railway main liees, and are just outside the ary | has, been strong to-day, Ola. 4 Me fis Ga, cash paid, | at «future date, Including the Lyno, the additional 
line of the borough of Sheffield, The same bow ing sellers at the laticr, and abi at the == to be got from tho Peetlanis would | he between Tapontab 


and 14,000,000 gallons per day, which would cost about 
560,000. The committer are to mect im ins few days 
to resume consideration of the re; oy is expected to 
be then submitted in a competed form, 


New Dock for Berwick-on-Teeed—The Berwick Harbour 
Commissioners have rewolved to “pply to Parliament for 
powers to construct a dork on the shore of the river, 
peur to the bridge. The total cost of the dock is estimated 
at 40,000 The North-Eastern Railway hare alan 


peeents of Scotch pig irom continue to kee Cheng 
Last wook there was ship’ on hesign ssovwet, 1h tons, 
eoastwise, 4479 tons, total, 17,004 toes. In the correepond- 
ing week Inst year, 14,724 toma. Increase upon tho week, 
3244 tona. The total shipments for 171 to dato are 
658,067 tons, 1470, 506,209 tons, showing the large increase 
of shipments for this year as compared with the same date 
last year of 152,724 tons, The imports of Middiestrough 
iron into Grangesnouth for last woek were 1740 toma; same 
week last year, (40 tons, increase, 1100 tons, The total 
imports for 1871 are G4,044 tons, for same period Inst rear, 
52,584 toms; total increnso for 1471, 11,800 tonsa. Up to this 
date the stock of irom in Messrs. Connal's store for the 
| month bas been reduced to the extent of 2000 tons, and the 
beewoes Sheffield nnd Chesterfield to the Hassop Station em | Are hed orders sont in on Munday for 880 tone to be sent 
the Manchester, Buxton. and Derby Kailwny. | 1t is alle pig iron continues to be large, and considerable activity pre- 
that am application to Parliament to carry out this project Suilein the way of taking up vessels before the shippi 
will be lina” ae pomerve The advantages of tbe | pase draws on thoes, Fatm Sov enakoew oom a pre 

hie to shorten tho sistance between | oee tem, and in some instances there is a great difficulty 

eld and Manchester, and thas enable the Midland to | ; 5 . 

compete with the Manchoster, SheMold, and Lincolnshiry | {2 overtaking the orders oa band. Gartaberrie No. 1, and 
and reat Northam for a share of the Manchester and | Coltness No. 1, aro toch quoted at 724. Summertens No. } at 
Bheflield traific, I am, however, dispoeed to think that the | = Clengsrnock No. 1 at GBe., Shotts and Langloan at Gs. 
enginoering difficulties amd the determined oppesition of the | The Malleable Tron Trade.—Of Inte there has bern bees 
many landowners on the route will prove sullicient to gire 
the echome a speedy quietna. 

Additional Hicat Furnaces at Staveley.—The Staveley 
Tron and Coal Coeapany (Limited) have jast blown in an~ 
other blast furnace nt their alresdy extensive works, 
making five furnaces now is blast, and a sixth on the point 
of completion. Theso will vory materially augmest the 
producing powers of the works. 

Another Projected Railway Extension —Tho Manchester, 

|, and Lincolnshire Hailwny Company have just ean. 
eleded a survey for o line from the Kiveton Mark 
ation on their line to © riebt, This scheme is stated 


New aig Station—The Manchester, Sheffield, and 
Lincolashirw Esilway have opened a station at Attercliffo, 
near Sheffield, for the better accomenedation of the imcrussing 
passenger traffic of that district. 


Desth of an Of Cunard Servaet.—Tho death has just boos 
announced of Mr. Rotert Thomsen, who many years acted as 
t engineer to the Cunard Company at 14 1. 
Mr. Thomsen was the elder brother of Messrs. Sant G. 
Thomson, the eminent ebipbuilders and marine enginesrs of 
Gimgow. He had been associated with the Cumard Com- 
pany from its commencement, and it is stated that he de- 
goed and modelled most of the vessels which form the 
are fleet. Mrz, Thomson was sixty yoars of age at his 
ea. 


Proposed Central Station in Dendee—Tho Harbour Board 
mot ne ay purpose of adop! 

joint meetin woek for measures 
{hides the ‘Nocth With’ tnd Coledcaiaw ailwey 
—— to agree to erect # cvntral railway sation 
suit te: the Seqeetenss ond wenets of Densieg, ond 
adopt & proper sys! 

the town. A and influential committee was formed, 


eryency 4 Re 

manwfactured irom, to Cid interruption in the ship. 
buliding operations on lo, which 
course, to the strike and lock-out of the ahi; tite. ‘In 
almost all other cases the activity in tho od trade 
is aa brisk aa ever. 


has already given the committee an outline of a sebeme 
which be deems sufficient to mect most, if not all the diffi. 
etaltion of the case. 





to be backed by the Great Northeen Cam: the lina, | asters were getting into diGeultics for want of their ship-} Gas 1¥ JaPay.—Gna will shortly be introduced is the 
ir coumtrusted mould "e Viceugh a pany, alberd die wrights. The lock-out in tho lower the river has} principal commercial town of oof namely, Yokohama-— 
trict, and would prove o thorm 2 tho side of the | B°°e? beem carriod owt with the Ti that was desired 7 and in part of the city of Yedo—the seat of the Mikado's 
Midland, who at present monopolise the distriet, As a] me eae po ane knowing this fact the Greeneck | Gowermment. The contract for the construction of the works 
matter of course the Midland will mot streauounly appre | agcintas of Wat tow 10 tar their teat eadenroure t| tht mediam of Mews Ale Brother, Closer, ands 
whee it comes re F fers " . ¢ niediam of Messrs, ors, i, 

hefty the patlisamentary eo8n-| being the dispute toa ‘chose, did so, and on Mon-| been intrasted by them to Mosre, Robert Laidiaw and Soa, 


day cvening a largo meeting of the men was held for 
the parpoes of hearing the of the deputation that 
pis yr | nt bo a er yom ——— now nats. The plans have been sf & French 

uh Co to ) ee Ox syinpathy w! ongineor, the ercetion and management of the works 
earpentera who hat locked out, aid stated that they | will be conducted under his pereomal superintendence, while 


would open their works for as man tere as tt the labour wi ative Japanese workmen. 
could find employment for. That from anny tym The sonpeny te aamed the’ Loekumn and ‘Tokio Gas 


Co, to the magistrates stated that while they could not agree | Company. 


gas ongincers, of that city. Tho frst portion of the works, 
comprising about ome-fourth of the entire undertaking, i 
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SUPPLYING AIR TO AIR VESSELS. RECENT PATENTS. 


engra showi arrangement Tue following specifications of completed ts are all 
anes Me hte and Fons, of nga, dated within the year 1870; and that year be given 
for supply of air in the air vessels of their | in ordering them, st the annexed prices, from the Great 









Seal Patent Office, Chancery-lane. 

(No, 2856, 26.) Julins Roberts, of the Old Rectory 
House, Seaford, patents the wooderfal mode of comstrecting 
bridges, which we noticed on 432 of our last volume, 
(No. 2867, 40.) Robert Punshes, of 8, St. Nichulas- 
buildings, Neweastie-on- Tyne, patents lating the ra- 


sides of the smokebeox, these pipes condacti 
chamber aiteated within the amokebox and 
is conducted to the firebox through pipes Jed thro 


it to an ale 
which it 


some 
of the ordinary boiler tabea, The passage of the alr along 
the Inst isto be assleted by tho action of 


pe 

jets of steam draws fom the exhanst. Regarded as an 

arrangement for giving trouble and aggravating 44 

drivers, we have no doubt that the contrivance be 
fora venie oa} 

2910, 84.) Thomas Richardson, John W. Riebard- 

) son, and Adam Smith, of West Hartlepool, patent a method 




























rics. 
c rics 


v7 pidity of explosion of gun-cotton, by costing the particles 


| Leeda, putewts an arrangement of compound horizontal 


lof buildiog up pilee from which danged or other rails are 


with stugar. }to be relled. The annexed sketch shows this method of 


(No. 2689, 24 44.) Andrew Ballantyne, of Glasgow, 
patents machinery for mam ig wrought-iron and 
steel tubes. Theae arrangements are. worthy of notice ; 
hat it would be impossible for us to describe them briefly. 
(No. 2871, Is, 24.) William Dawes, of Kingston-grove, 


engine, an also arrangements of valve gear for compound 
tegines, and a form of throe-ported valve, ‘These plaus it 
would alno be. impossible for us to describe here; but we 
may probably notice thei at some future time. 

eno. 2884, le 4d.) Otto Trossis, of 4, Museum-stroet, 
patents an arrangement of hot alr—er rather nitrogen gas 
engine, the supposed advantages of which are founded 
on « fallacy. Mr. Trossin supposes that the specific beat 
ofa decreases with an increase of pressure, and thas, 
thevelere, great advantages are to be jained by employing 
in his engine gas in a compressed state. The experiments 

Reguault, however, oe eres proved the fallacy of the 
supposition that’ the specitie beat of air or gases be dimin- 
isbed by ini 





from being 


flange, 
(No. 2919, 104.) 
or recelver having a solid earbow bottom, this furnace or | pool, patents 


being 
Weing beated sufficiently to maintain the metal in a molten | plans briedy 


Norman Stewart Walker, of Liver- 
to be in the manufacture 


state darizys the time required for it to take up carbow| (No. 2925, 10d.) John Wiltima Kenyon, of Manchester, 
from the bottom. From the receiver the metal is to be | patemts a steam boiler of a namber of vertical 
ran into pigs in the weual way. tubular units, each wnit being cylindrical at the upper and 
(Ne 2891, 1s, 2d.) Rees Reece, of Liandilo, patents ) coeical nt the lower part of its ‘The usite are con- 
arrangements of ating a We hare spokes | nected at their lower ends by for distributing the 
of Mr. Reece's plans in our articles on ice manafacture. feod.water, and at the upper ends by pipes communicating 
(80. 2894; 10d.) Richard Bewley, Junior, of Uttoxeter, | with a steam receiver, and they are a0 eet side by side in a 
and Iaanc Colton, of Longton, patent machinery for grind-| fue of brickwork that the bot gases from the Gre pass 
ing gold and other coloars, One of these machines was) between them with a zigeag course. 
exhibited at the Inte show of the Royal Agriealtural| (No, 2927, is. 8d.) William Low, of Wrexham, patents 
Society, at Wolverhampton, and was described by us on machinery for tanselling or bering through chalk, coal, or 
page 44 of the present volume. similar materials, We could mot describe this 
—— 8d.) Alfred Liar deerme of 66, Chat- | briefly; but we re inne tr on im stating a 
oory- patents, as the agent of jamin Chew h- | was specially y Mr. Low on 
man, of Philadelphia, U,S., 4 method of eatting ooobliy 2 tannel ander he Poslish Channel, which he has been long 
by the iinpact of particles of sand which have been set in advocating. 
motion with wufficient velocity by the direct application of | (No, 2940, 4.) James Henderson, of New York, patents 
mechanleal force or by gravity. We have already de-| various methods of subjecting cart tron to the action of 


ee ’ | scribed in these pages Mr. ‘Tilghman's mode of cutting hard | floorine for the purpose of removing the eulphaur, silicon, 





THE ENGLAND AND INDIA RAILWAY. 
To tux Epiron ov Exouvxnacse. 


Mosul, 
the River " 
through fino productive country, large cities, centres of com- 
m5 Ta that ot their line strnight they hare moved 
it map, to g ine ight they have 
il Gelently far 
be almost in here 


horus, and carbon, 


substances by a stream of particles of sand impelled by a 
2 ‘f (Ne 206%, $4) Willism John Cockborn-Mulr, of 


jet of air or steam, and of this system that now patented is 

2 modifeation. Mr. Tilghman proposes varhous methods | Westminster, patents an arrangement of permanent way for 

ef imopelling the sand mechanically, ainemget ethers that | tramwaye, Ie this arrangement, which we may, beso Sane 

‘ Ulustrate at some fature time, the rall is keyed to caat-imoa 

chairs made of each form that they work in with the ordi- 
sets or stones of street paving. 

Ke. 2954, Ia, 10d.) John Addy Hopkinson and Joseph 
Hopkinson, jumior, of Huddersfield, patent forma of oom- 
posite safety valves consisting of two or more valves seated 
one upon the other, We cold not describe these various 
plans brietly. 

(No. 2959, 6d.) Edward Primrose Howard = 
of 64, Chancery-lane, patents, os the t of Lars Albert 
Leonard Siiderstrim and George ander Dick, of 
Paris, an arrangement of gos engine, a description of 





Y 





a crank is the ordinary way, while the other moves 
in the cylinder and is driven to the eed of the latter by 
shown im the sketch. In this case the sand is admitted to explosion and held there, the vacuum formed by the «x- 

the cemtre of « rapidly revolving wheel having hellow | plesion then causing the piston first mentioned to be acted 
curved spokes, from the extremities of which it is discharged | upon by the pressure of the external air. We certalaly 
with the requisite velocity. have oo bigh opinion of this cless of gas engines. 

(No. 2904, ls 2d.) Samuel Oram, of 4, Kempene-roail, (No. 2963, 6d. Albert Marcus Silber, of Wood-atreet, 
Walbam-grees, patents what be terms a “eultor.” This | Cheapside, and Frederick White, of Camberwell, patent . 
is a cultivating implement consisting of a number of culti- | arrangements of railway carriage lamps adapted for burning 
vating tines, of a peculiar form attached to a clrewlar frame | petroleum and other mineral oilk As we intend to illustrate 
which is made to revolve ins horizontal plane by steam | one of thees lamya shortly, we need not describe the plans 
power, The “cultor™ is cartied by a frame mounted oo | farther here. 
wheels, this frame also carrying the steam machinery which (No, 2964, I, 2d) Willlam Edward Gedge, of 11, 
serves ns the omargges Anigrn We cannot but regard the | Wellingtom-street, Strand, patents, an the agent of Jean 
whole arrangement, which the inventor espheniously terms | Baptiste Honoré Petitplerre, of Mobon, France, a ve 
the * locometor cultor,” as very unpromising. wonderful arrangement of “ogricultural steam engine’ 

(No, 2906, 8) Thomas Arthur Dillon, of Dublin, | intended for steam cultivating p Tt would require 
patents complicated arrangement for admitting beated | engravings to give a fair idea of the resnarkable plece of 
air to the fireboxes of locomotives, &c. Mr. Dillon pro- | designing, but these engravings we do not consider it worth 
poses to collect the alr by trumpet-mouthed pipes at the | while to prepare. 
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ENGINES FOR DRIVING CENTRIFUGAL DRYING MACHINE. 
CONSTRUCTED BY MORT’S DOCK AND ENGINEERING COMPANY, BALMAIN, AUSTRALIA. 





Tie addition of sugar to the products of our Australian 
colonies has caused several of the Sydney enginoers to direct 
their attention to the construction of plant for the sugar 
manufacture, and « sumber of mills are now in worki 
order, Amongst the firms just referred to is Mort's 
and Engineering Company; and we give, above, wearers 
showin, id = of seoall jzontal ex) constructed by 
them ri ving sugar cen la. —— 
a espetyr 4 jexigns of Dr. — Selfe, =e — 
Sydney, weir arrangement, which is very ple, wi 
be paaily understood from poveg th without special de- 
rcription. Those engines are found fee appd par d i ned 
weil, and they are of interest as am example of colonial en- 
gineering. 

— 





ON THE USE OF PULVERISED FUEL. 
By Licutenant C. BE, Derros, U.S, Ordnance Corps, 
(Coneluded from page 250.) 

Ture kind of fuel employed is an im t consideration. 
The best results aro obtained with bituminous coal. In 
common grate burning, anthracite usually gives a more 
intense beat than soft coal, although its thermal equivalent 
jos mer was leas. Hat se cay cunen. the anne 

ydrocarbon +a rom the u ure o fire 
absorbs considerable heat, amd as tices py subsequently 
burned omly very imperfectly, and with groat loes by smoke, 
invch of the t | power of this coal is ket. In the 
reverbera furnace the fame of bituminous coal is 
required to fill the bearth, while anthracite would yield «nl 


an intense beat in the fire- , and a flame short and of 
intensity in the Learth. With pelverised feel the full, long, 
abundant flasoe, and the great temperature due to the hi 


— — of bi peswene bn gtlew fay realieed—a 
inct abundantly sustained by practice, itself a proof 
that the wcatvostion is erst Bes 2, 

Hut very good reealte are attainable with anthracite, the 
ehief objections to it being that it reqaires more power to 
pulverise it, and that it does mot ignite so readily. A slight 
admixture of bituminous coal will quicken the ignition very 
materially, Hreparatory to pulverising, the coal must be 
reduced to gravel, so ne to enter the machine easily. This is 
done in a breaker of crusher, which is run at very small 
expense; a single crusher beieg sulliciont for a large mill 
with many furnaces. 

There remains to be considered what modiSeation of the 
chemleal effects of the Same would attend the ese of pul- 
verised fuel in the reverberatory furnace, There are certainly 
differences in the conditions uader which the oxidising or 
reducing influences of the fame are exerted, as compared 
with the old method, Im the ense of pulverised f we 
have the entirv mass of the coal, ashes and all passing throagh 
the hearth. In some parte of the hearth we have free carton 
and froe oxygen uncombined, which sweep orer the surface 
of the bath, and occasional hr ing falling into it, Some- 
what similar conditions, but in degree, atiend the use of 
solid fuel, and 1 cannot but think that the effect of the yet 
verised fucl im ising or oxidising the metal wil) by 
determined by the conditions, of the flame iteelf, i.e, whether 
oxygen of carbon preponderates, Although there is com- 
monly present in the furnace both free oxygen and free 
carbon, yet the probabilities would seem to be thst the metal 
would still be deoxidised when tho oxygen is in any degree 
in excess of the demands for combustion, and wont be car- 
tonised whea oxygen is deficient. In the case of padiling, 


the metal is powerfully protected by the ee nt . 
In beating irve piles, a neutral flame is oby; oe peetins§ 





and it would seem as if such a fame, charged with particles 
of solid carbon isspinging against the soft white mass, would 


carbonise it. Tut if thas were nctunlly the case, how dows 
it happen that the piles are not carbonised in the old way by 
the smoke, which abendeatly Glle the whole hearth, and is 
pure carbon in a spangy state, almost molecularly subdivided, 
and, therefore, seomingly in » condition most favourable for 
the production of this effect. If such action can take 


panes furnace mapedinbny after balling, and juat before 


up = the slag, and n sed —_ 
i state in whieh it ex a rel t ea 
To it, and ls ut the same time exposed to the hgheet heat. 
q exper! hitherto Bad with pulwerssed fuel 
shows no such action, and with a properly managed fame it 
probably does not cceur. As to the wso of this fuel for melt- 
ing wrought iron and etcel in hoarths, experience has 
Pad oy been sufScient to warrant a conclasion in this regard. 
In tho experiments it would sees; that tho trom was car- 
oe to some oxtent, hut the flame was overcharged with 
uel. 


IL, The use of 
fore poiog consiferations are, with suitable modifientions, 
app je to beilor practice, As every fuel has the power of 
generating by combustion a fixed quantity of beat—a 
quantity which it is at nt impowable to comvert into 
ite maximum useful effect by any method—the problem 
therefore becomes # question ns to what is the method which 
will enable us to approach moet noarly to this maximurs 
useful effect. Part of the potential heat as nover developed, 
because not all of the earbon and hydrogen can be oxidised, 
or rather peroxidised. Part of the heat developed by com 
bastion is carried owt at the ouimney, andl Jost altogether, 
thus failing to exert any useful effect by absorption into the 
boiler. Part of the heat absorbed into the butler is beet by 
radiation from the external sbell beforo it can be converted 


leerised coal is gexerating eteave—Tho 
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have perhaps been 
ats hare ——— 
jo improrements have 
accomplished, the most important of which are devices fur 
admitting air oror the fire. But, inventions iateaded to 
regulate the supply of air in conformity with the progress of 
combustion in coals, and those intended to consume 


smoke, hare fallen into 
mical resulta are concern) 
or ich more than com 


the difficulty of attaining thes has beon inherent in the 
defects of the mode by ich air and fuel are mado to react 
upen each Tho ion of air orer the is 


other. grate 

a partial remedy, and fnils to effect the one all izaportant 
pot of instantancous and perfect intermixture. Con~ 
siderablo quantities of smoke and carbonic oxide have 
always boon, and always must be, carried from the grate 
throigh the ®ues into the atmosphere, so Jong as this mode 
of firing is contineed. But a source of bes quite different 
from imperfect combustion will appear whon we come to 
examine into the comditions attending the transmission of 
heat from the to the heat-absorbing surfaces and 
interior of the botler. In order that heat may be transmitted 
from ome material to another, it is necessary that the tom- 
ture of the two be differnt, and the rate at which it is 


ansposed will be a positive function of this difference. 
Again, the transmission of beat through o plate —_ 
y is in eon- 


Tequires time, and the longer the eo" ging! 
tact with the plate, the more beat will bo transmitted. It 
has been stated that the average amount of air supply to the 
grate is at loast twiee the theoretical quantit, secre for 
cousplete combustiun. This amount is found practically to 
ive the best results, on am average, with that method of 
ing. Gt assume, AS nO beean be easily shown in 
praction, that the air supply for pulverised fuel peed not be 
more than 60 per cent. in excess of the theoretical minimam, 
We hare at once a diminished volume of escaping gases, anit 
nding increase in their temperature. In ¢ 


implies a 
duction in the veloeity with which they 
flues, and theroforo increases, in the 
during whieh they are in contact with the beat-nbsorbing 
surfaces. 

It mast be borme in mind that the advantages here in- 


dicated are pot pecatiar to puleerised fuel alone, but are 
applicable to all a of high temperature, The saperior 
economy of high temperatures over lower ones (so 


as 
they are not destructive to the boiler or flre-chamber) is a 
principle susceptible of the fullest demonstration. 

The foregoing disewssions are by no means wholly new, 
The principles and frets involved in grate-burning have long 
been usderstood to be sabstantially as stated, havo been 
practically assumed in all rational attempts to construct 
smoke-burning fireboxes. Mr, Bourne, in his great treatinn 
om the steam engine, has illustrated and discussed them in 


| his deseriptions of mumeroas contrivances for this purpose. 


The abatement of the smoke nuisance is one of tho 5 oo 
problems of English mechanical incering, having 

made the subject of innumerable patents ani several partin- 
mentary investigations. But such investigations seem to have 
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ended just where they began—in emoke. Hence, no doubt, 
Mr. Kourne was led to make the following t state. 
ts hitherte introduced for 


in use for | smoke ine farnaces. 
But the rapid combustion Soha locomotive beilet utes, 


dispensable 

shoukl be introduced. It appears to us that ¢ 
air must be fod in sievultancowsly ; and the enost feasible = 
of accomplishing this object sevma to be in ey | the 

to dast and blowing it into a chamber lined with fire brick, 
so that the dust may be ignited by coming in eomtact 
with ted hot surfaces after having been mingled with the 
quantity of alr necessary for combustion. however, in 
eommon with other improvements upon the locomotive, re- 
quires to be worked ont.” 


. ‘ the 
e Beng oy Byes ~ ro hare been based upon as-| ove 


conditions of buraing pulverseed fuel are 

in the manner calculated to yicl 
stage of this invention Iscks, as yet, some few 
uisites of completencss, and is by no means without 
practical difficalties, Of these, the most important relates to 
the manner of igniting the di = seem that, in 
order to be perfect in its action, the flame of the fuel should 
be self-sustaining, and keep up the ignition steadily from the 
mouth of the tagere, without any adventitious aid from a gas 
generator. Ifthe gas generator bo removed while the fire is 
usder full headeny, there will be no falling off in the flame 
at first. On the Rep sed the supply of air be regulated 
by the requirements of the coal, the beat will be more intense, 
but at the ease tise tho point of ignition will slowly push 
forward into the ani the brickwork around the 
tuyere, being thus from or by the dame, 
will cooldown. Now, it — as if this could be re- 
medied by diminishing the veieity with which the fuel and 
niz atv poured inte the furasee, which might be done by in- 
gle arpry of the tuyere. Supposing this to be 

i i of having a constant position where the 
ignition would commence, that position would be one of un- 
stableequilitrium, in which aslight variation of circumstances 
would cause the flame either to advance into the furnace or 


pipe. Ina word, it is to determine 
definitely the point of ignition, and there seems to be no 
of doing it better by bringing the coal in contact 


with barnin; Now, tho generator, which accomplahos 
the Hens il cthurwtes detsbeental to the haghest effect of 
the on os Oe reprodaces all the idis- 
pagers. of grate-burning, with ite cxoessire supply of 
air, which takes up heat and diminishes temperature. Bat 


since it & made very amall—es small indeed, as jcablo 
—its effect is correspondingly small in diluting the effect of 


he fuel. It is to be " ever, that the rare ingenuity 
of the inventors will enable them to discover some equallr 
certain means of igniting the Tuel without even those ‘reall 
disulranta ges. 
In conclusion, there is a 
Whelpley and Storer, of 
verisers. 


lod the statement of Messrs. 


the best results. | banked 


work performed by their pul-/ 


“The 18-inch palvoriser, a to furnaces, | 
u 


reduces 200 1b. per hour of anthracite bepepertions of 
size being about like the yield of millstones, It requires 
about 5§ horse power to effect this. The eame power redaces 


0 1b, of bituminoss coal, a large proportion of it being very 
fine, Tho ontire yield will burn easily, wafted through a hot 
furnace. A 42-inch pulveriser, requiring about 15 horse 
powers will deliver 1900 to 1209 Ib. of anthracite per hour, 
2000 1 of bituminows coal, 2500 to F000 of quarts, 2000 to 
2500 Ib. of top cindor, 3500 to 4000 Th. of Limestone, 200 Ib, 
of myer pe -_ io —_ = — = an in» 
ercase of power we have groun usbel of wheat per 
minute, finer than is done with millstones, and (000 1b. of 
copper ore in limestone gangue." 

“A comparison of these Hures with stamp work, or any 
other mothod of palrerising, would show very great economy, 
whether in cost of machines, attendance, wear and tear, or 


power consamed,’ 
BOILER EXPERIMENTS AT THE LOWELL 
BLEACHERY.* 


By E. D. Leavirr, Jun., Mochanica)] Engiseor. 
Tesupeiners described in this paper were mado at the 
request of F, P, Appleton, Esq,, agent of the Lowell Blea- 


chery, at Lowell, Massachusetts, the object being the deter- 
mination of the relative advan of difereat types of 
boilers for the service required by that company. 

Three varictics of boilers were viz 


ml 

The Harrison cast-iron boiler; the double-@ued “ Hognose™ 
boiler, known in England as the “ Butterley" boiler; asd the 
externally Gred, cylindrical tubular boller, commonly known 
as the © plain tubular Boller.” 

An experiment of threo days’ duration was mae with cach 
of the two first-mamed boilers, which was conducted in the 
following manner, viz.; 


1, Tho coal was carefully weighed. 

2. The water supplied to tho boilers was measured in a 
tank that was uniformly filled to a certain height. 

The following data were recomted every half hour, frou 


Sam, to 6 p.m, obwrrations being jo at intervals of 


15 mioutes, La the mean of two obwrvations entered on the 


Wie. = 

3. The pressaro of steam, a3 iniicated by the gauges 
attached to the boiler. 

4. The tem 
which was obtained from a thermometer inverted in the 
inain ateam pipe, near is pune with the steam—lram. 

5. Tho temperature of the feod-water entering the boilers, 
taken 8 thermoweter i in the feed pepe. 

6. Tho temperature of the water taken from the tank, 

7. The temperature of tho atmoephero in the shade. 

& Tho temperatatn of the fire room, near the boilers. 

9%. The foreo and dirvetion of the wind. 
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10. The state of the weather. 


%, temperature of the flues leading from the boilers 
to the chimne: was Seas 
4, o word used fe indling fires was . 


upon for con 


See ee ee eee ee 
esual row 7 

was secessarily jo variation in the water 
level of the boilers di tha experi on account of 
: ; feedi 


in feeding, which the tank measurement re 
navoidable; it is not probable, howerer, that such, if any 
boas of economy resulted frou: this feet. 
fires wero started every oneing Sutton the experi- 

tents, which were burned out after the day's work was dono; 
the farnaces being cleared of their comtesta of ashes, clinkers, 
and anburned coal during the night. 

Doilees operated in this yoanner will not givo ss igh 


ative rewalteas those that are worked contin "4 
might and day, or those im whose farmaces the firee are 
atnight, 14 was stated that the plan 
the reost * 


demazids for steam im the early part of t 


day, and personal 
observation during the experiments was 
statement. 


irmatory of the 


There were ovidences at times 
steam drusa of the 
mometer attached to the flue boilers indicated an average 
temperature of bs Haren that due to the arcrage pressure as 
given Roguault’s tables; this was in a mearare accounted 

e by the fact that the steam pipe is which the bulb of the 
thermometer was inserted was too small to transmit the 
volume of steam (generated the flue boilers) without 


conssderable wire drawing; while the steam ga was con- 
nocted direotly with the steam dram, and pro indicated 
a somewhat higher pressure the pipe. 


was 

In the experiment with the tubular boilers the steam 
generated by them, together with that from six other boilers, 
was used by an engine of 400 horse power, the action of 
which gave mo evidence of the passing over of water with 
the stoarn. 

Tho steam thermometer attached to the Iarrison boilers 
was broken by water the first night of the trial; the first 
day's record gave a man temperatare dy\}," aboru that dae 
to the peesssre according to Regnault's tablea, It ie sot 
certain that the thermometer was correet, as it was not com- 
parcd with the standard previous to tho trial, and its break- 
age precluded any such comparison subscqeently, 

Tho Ha boiler ter ent commenced at 30 a.sn., 
ae 1ath, asd ended at 6.9) aim, September, Mich, 

wath. 

The flac boiler iment commenced at 6,00 a.m, Sep- 
tember 21h, and was coocluded at 6.40 am; Be ber 23rd, 

A summary of the rewulis obtained, together with tho 
leading dimensbons of the bodlers, arranged in parallel 
eolamns for comparison, is as follows, viz.: 

Summary, £e, | Harriece Boller. | 





Flue Boilers, 


Date of experimirtt ?| sont. 29th to RGh. | Sept Sh bo Int. 
Duration ofexperiment 5 dare, | 2 days, 


Number of botlers tried 2 
Size of the boilers | S0borse power, [4 ft. dia.x D0 ft. long. 








\ 
| 
| 











Agape EP. of | 109 heres power. 10) horse power, 
To Tg] Merauare feet. | 48 square feet. 
Tiga few sorface of 8) 150) aquare feet. | 248 square feat. 
Ratio of beating war.) | . 3 

sfece togracevartace§ | 25.85 tol 1975 tol 

van irewame «© 1 
sf eam oberved as 9m, 2.42 1b, 

ean teanperatare 

steam (Fahr.) ob- yy #314. 31 deg. WDA? deg. 

eorved ag? | 
Mean Mniparatare of) | 

seam (Fabry bel) 

Tegnault's tattes } 386.00 deg, #10.2 deg. 

ue the pewewure | 

oleerted ” 

Mean temperature of ) OT ,27 dog, 65,56 deg. 
wate? in tant ) 
Mean temperatare of 

food wuber enter >| TIL01 deg, 135,80 deg. 

ing boilers... | 
Mean lomperntere of) | 

the aknonjteero In® 7.22 deg. | 65.8) deg. 

the «tet mas 
Mena tesnperauera Of}) 91.93 deg. LOF deg. 
Direction anit fares | ” - 

Malta witet af | Vartable and Light | Nastable aed Light, 
Stote of tho weather. Pate. Patr. 
Total qeietly “ny 

water evaporated 18H 99,687 

daring trial, in tee) 
Total quasticy o¢ col 

ousumed daring 1415 14,187 
Ay hn * pons 
Ashes and elinkkers 

tm the cual, Ie, j ed dad 

; +62 | 70 
teniperature ofy | +38 | ad 

fered e.g 
Eyulvaleat esapara-) j 

thon fram art aie Ls 38 

zt, th. ? 

Melative ecomomy of % F f 

the bullers | tad 1 
Ttelatlye See raat | 

water csaporated | | 

by tho boilers tne ut ™ 

equal times orf) 

_Steamingeficieney J — > ‘ —_ 
irre day 





from the Harrison 

G00; the heat was 

Girat day of the claent and subseq ly to meets lends 
re ox , subsequen a 
The lemperatune of the fue beadin the H 


varied from 200" to upwards 
thermometer 
q ig from lagense 
boilers between S10" and 610%; usually 420* was the 
highest feat, mad 
to 
! 


boil 
sufficient to break 
t the other, so that the ash-pit doors of the 
qetedes eltete eeadie dunk cote the time. 
The coal used duri L 


periments made 
February 17th and 1th, 1870, a 
ments was made with the Harrison 


dition (a4 fer as ew 
the interval between 
duration of the i 


observation could and 
the observations was taken for the 
the 


wan ould end stray, wis Sanng winds, 0 thed the catwand 
i trial wero not as favourable asin the 
5 | 





Number of experaments tried & 
Aggregate deration of mente f 
ments, ie hows, —,,, 
Mean pressure of pseam, im Ihe, 
Mean temperatare of food water, 
Toends of water evaporated .., 
Poesia of conlbarnt ... 
Water cvaporated by each } 
pound of coat from teampe= ons 


247 
anys 
Dia use 








#01 
reture of feed, In pounds ' 

Eyuitalent evapormtion from | 
end at 292", in pound ,, | 
lative coononiy of bollers 

Relative steaming eMciency at} f 
holters { 





food 








“s . i te 462 
Coal turned mare foot of i * 
te pee wea be roumds | aad mal 
Water eraporsted per eyaare 
feat of fire surface, per huar, 2s Ald 2.53 
in ponds ne es 
Crate sarfece, aggregate 99. ft... ar 48 Be 
Eire S ” as 1460 A) 188 
Menuet fest ne) EM: § 25880 1 [t9z6 40 2 | 41.8 to 1 





Tho capacity of the tank was found by weighing the 
qsantity of water that was required to Mil it to uge 
mark, the temperature of the water being observed and cor- 
rections made fur any diferences of temperature during the 

riments. 

he steam gauges were tested at the close of the experi- 
thesia by the American Steam Gauge Company, and the 
thormeecters vd Haddleston, the well-known (both 
of Boston), and corrections were made for each observation 
recorded to bring it to the standard, as shown by the esta. 

In the experiment with the tubular boilers the ginges 
wer re; il correvt, having bees revently tested. No ad- 
distonal test was, therefore, saade at the conclusion of the 


| experiments. 
} 
} 
} 
f 


Tne Late Mr. Taomas Liveset.—Mr. ie Seeretary 
to the South Metropolitan Gas Company for nearly 30 wt 
went to see bis physician last Wednesday week, and fo 
dead while im the surgery, The decensed has for many years 
taken « ame part in connexion with public charities in 
the neighbourhood of Pockbans aad Dulwic 


Crevetcaxn Inettretios or Exarvpena—At a epevti: 
of the Council of the Cleveland Institution of Engineers 
on Saturday the Lith inst, it was decided to engage a per- 
taanont secretary. Mr, Jecomiah Head was clected the pew 
presodent, anil Messrs, T, Wrightson and E. F. Jones wore 
added to the list of vice-presidents. Several valaable papers 
are forthcoming for the ensuing session. 





Parest4-—From the a my of the commissionors of patents 
for the yoar 1870, which just been issued, we find that 
daring that yosr U40% applientions were made for letters 
patent, while the number of patents parsed was 2180 and 
the number of specifications filed 2110. Thus the sumaber 
of applications lapsed or forfeited, the applicants having 
negloeted to proceed for their patents within the six months 
of protection, was 1223; and the number of patents roid in 
conmequence of the patentors noglecting to file spociGeatinas 
was 10. The report, as we bave said, is for the yoar 1870; 
bat wo notice that its compiler cren at that date included 
Alsace amongst the postessions of Germany, This is an 
instance of brilliant preacionce which would be invalu- 
able to an coger of Zadkiol. Tho latter part of the 
report is much the same as usual. The commissioners again 
—and with good renson—urge their demands for more com- 
modious accommodation, and there isa balance sheet show- 
ing—aleo as tual—ap crormous surplus income Thin 
surplas was for the year 1870, GhOOLL Ys Lid, while the 
aggregate surplus i oom balance of secounts from Ist 
October, 1852, to end of L470 amounts to 857, 20N, 
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various details of railway construction, maintenance, | those which do rarely discussed so 
GERMAN RAILWAYS. and t. Itis tru that the Institution of | aa it is dealrable that they should In America 
Tue CoxsteccTion anp MAUSTENANCE oF Civil the Inatitntion of Mechanical En- | the want of some menns of dii and com 4 
Penwasext War, sineera, and aeveral other kindred “societies devote | various features of railway management has led to 


Ir is somewhat curious that in this country | a portion of their time to the consideration of some 
with its vaat network of railwaya there shoald the subjects to which we have referred; but mechanic’ 
be no association or society having for ita ba cig eer peter rem Braga Bre gern mous in the United States with our ‘* locomotive 
object the investigation and discussion the | which do not come within their scope at all, while 


3F 
| 
| 
| 
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dae time do mach good; but by far the most ex- 
tenaive and completely organised society at present 
devoted to railway interesta is the “* Association of 
German Railway Engineers,” an arsociation of whose 
proveedings we propose giving an account in the 
present and some future articles, believing as we do 
that the system of making organised investigations, 
carried out hy this body might in many reapecta be 
imitated by railway oficinis fo thi country, with 
witch advantage to the public and themselves. 

The adminintrative officers of the various German 
railways constitute together an azsociation of which 
the engincera form but a section, and at the mert- 
ings of this association the advantages and improve. 
ments obtained and introduced by each railway 
are freely communicated to and discussed by the 
engineers and officiale of all railways, Questions 
on various important matters are put at the annual 
meetings, and the adminixtrative officers are invited 
to state their experience and forward their reports 
within a certain time, while a committeo, specially 
appointed for that purpose, drawe up a general 
report on each question for the mext meeting. A 
series of general reports on yariows questions relat - 


ing to railway engineering had thus been prepared | 


for the meeting last year, when that meeting had 
suddenly to be postponed on account of the 
Franco-German war; the general reports bare, haw- 
ever, been published this gear in the journal of the 
association, and we now propose to lay before our 
readers an account of some of the chief facta which 
thease reports contain. 

One of the first questions deale with in these 
reports ix us follows; “ What are the latest results 
obtained with respect to the application of the 
various kinds of steel rails and rails with etocd tope ; 
and has any new evidence been obtained with respect 
to the influence of the notching of the rails on their 
davability *" The admintatrations of twelve rail- 


ways have reported on thia question, and from their 
reports the following resulta have been deduced. 
Rava Mane of Poor Sree, 

Of the eight administrations which report on the 
uae of raila made of puddlec steel. tliree atate that 
they have obtained very favourable results, three 
other administrations express themselves satiafied 
with their results, whilst the other two railways re- 
port moat decidedly againat the uae of auch raila; one 
of these latter administrations attributing, however, 
the unsatisfactory reaulé« to the difficulties con- 
nected with the rolling of the peculiar section of 
raila which they employ, 

The administration of the Baden State Railway 
has determined in future to uae, an much as possible, 
rails made of paddled atec!, and the engineers of the 
Bergisch-Mirkisch Railway report that these raila, 
when carefully manufactured, arc very strong and 
durable, Details of the extent to which theze raila 
hare been wed on the diferent lines amd particulars 
(of their performance will be found in Table No, I. 
on the preceeding page. 

Cewenten of Coxventen Tarts. 

The officials of three railways only have reported 

| on the results obtained with cemented or converted 
rails, and from these reports we tind that, (1) 





Cemente! raila have becn successfully wed during | 


the Inst year on the Altona-Kie! Railway; (2) 
That such rails have been lakl down only once 
(400 lengths of rail} on the Bergisch-Miirkisch [ail- 
way, bat without giving aatiefactory results; and 
(3) That the Khenish Railway has used cemented 
rails with and without s hardened top. The former 
are stated to have proved an atter failure on this 
line, a8 80 per cent. of them had te be renewed within 








within the mme period, Table No. IL, on the 
sent page, contains particolare of the reaulta obtained 
with thease rails on the lines just mentioned. 

(To be comtionead.) 


EXPLOSIVE COMPOUNDS. 
Vastous Exrtosives. 
Concluded 2h. 

Tx 1866 aneiher sppiemion at chlarnte of potash 
was introduced experimentally in England by ML 
Reichen, It consisted of unsized paper soaked in 
an aquoona solution of chlorate of potash, charcoal 
powder, ealphide of antimony and gum, ‘The paper 
was rolled up wuder pressure to given diameters, 
dried and cut up into lengths snitable for rifle or 
pistol charges. This gunpaper burned with con- 
siderable violence in the air, but would hardly ex- 
ag in amall quantities unless in » confined space 

Vo have used this gunpaper with good results 
in a Snider rifle, and experiments made with it 


demonstrated ita utility, although it never passod 


beyond the experimental stage. Another of these 
chlorate compounds has been much — upon 
the Government by its inventor, Mr. leveley, but 
without success, ‘This powder is white and consists 
of the chlorate and yellow prussiate of potash and 
loaf sugar. Mir. Reveley haa constantly made and 


 ased it himeelf in preference to the ordinary gun- 


powder, bat we presume that he cannot find others 
who have an equal disreyund for their own safety 
as himeelf, and 20 the powder has not yet become 
an article of commerce, It is, however, but a modi 


| fieation of the German white gunpowder tried many 
| years ago without succres, 


four years, whilst the Intter, that is Lo say cemented ] 


rails without a hardened head, have piveu the best 
; Teatlta, none of them baving bad te be renewed 


About two years sinee, Mr. Morley conceived 
the ides of mixing nitvo-glycerine with hia oviginnl 
chlorate powder—that already described. Ue found 
that this powder would abeort: albont 25 per cent. 
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of nitro-glyeurine, In some comparative experi- 
ments made with this compound and dynamite, 
the former was foul to be a little stronger than‘ 
the latter, and net ao muck affceted by a low tem. | 
perature, 


A failing polut with dynanite ia that 
‘oh wenther it is diieslt to explode it. 






eatton do tuider similar conditions, It explodes at 
240", aud basa specithe gravity of 1.4, Previously to 
the outhrenk of the Pranee-(Gjermnan war it was ex- 
fe timentod with bythe French Government, the war, 
wowever, alopped the experiments which, so far aa 
thor were corned out, were highly satisfactory, lta 
punder concamion was tested by tiring abella 
do with it, and which did pot explode. In 
Norway it is used with continued suocess in some! 
miner, and it has alko kad a successful trinl in 
Wales, The safety of Loraley’s compound under | 
eomlitions of storage for any lengthened period 
has yet to be proved. The material bas, however, 
becn storel for nearly two years and is without 
any change np to the present time. Mr. Horsley 
has alao azeceeded in protecting nitro-glycerine by 
mixing it with finely powdered alam, When re- 
quired for usc os in manufactaring his compound, | 
or nny ep—the alum is diazaolved out of the | 
nitro-plyaeriue by water and the pure ail is easily | 
obtained. The alum renders it perfectly safe, aud | 
forts the best means of fitting it for transport, 
The production of — by Nobel appears 
to have b the signal for numerons subsequent 
attempts to utilise the highly dangerous compound 
nitro-ylycerine, some of which have proved succesa- 
ful. ‘Lhe object appears to have been to replace aa 
far as possible the mexplosive silica in M, Nobel's 
mixture, by explosive materinls, thus inewring a 
grealer percentage of power in the reaalting eom- 
pound, l¢ was with this view that Mr. Iorsley, 
mixed his original powder with niteo-giycerine, and 
ft waa the same object that led Captain Schultze to 
incorporate the lateer ingrecient with hin gtin-saw- 
dust, or wood-powder, "Chis powder is snwedwst 
ariliod from all resinous substances and digested 
mn a taixtaro of sulphuric and nitric ackla ‘The 
resnli ia a feebly explosive material only, which ia 
afterwards strengthened by impregnation with 
nitrates. “This reed-powier Captain Selwbeze 
mixed with 17 per cent. of nltro-glycerine, which 
gave a powerfal compound, bat one not equal in 
ita results tudvnamite, Another method of taming 
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nitro- rine bas been brought forward by Pro-. 
fessor Abel. It consists in granulating gun-cotion 
awl mising it with aaltpetre and as much nitro- 





glyecrine na it willabsorb; bere the gun-cotton 
replaces the silien in Nolwls dynamite. With this 
compound to which Professor Abel has given the 
nate «f plyoxiline, some effective blasting and 
engineering operations have been carzied out, but 
it has net yet foand ite way inte commerce. 
Another method of applying nitro-giycerine aa a 
destructive agent has been devised by Professor 
Eugels and waa brought prominently before public 
notice nhout foar montha since, “This substance 
produced is termed lithofracteur, and it is com- 
posed of witro-glycerine, with gun-colton, the con- 
stituents of gunpowder, oil infusorial enrth as the 
absorbing media, ‘This material has heen made | 
ani extensively ased in Germany for yore than! 
two years past, a large factory being in fall oper- 
ation in Cologne, fy May last a series of practical 
experimests were carried out with lithofracteur at 
rote limestone and greenstone quarries in the 
aeighbourbocd of Shrewsbury, A detailed report 
of these experiments appeared in our pages at the 
time,” so that we need not here do more than refer 
to them generally, The power of the compound 
wia proved in the workings of the limestone quar- 
res, where some very successful shots wore Bred in 
horizontal helea in the face of the rock where 
powder would not have touched it, In the green- 
atone quarries some vertical ehota proved the ap-! 
plicability of the compound to shaft-sinking in hard 
ground, 2ta disruptive power under these oonditions 
being very remarkable, It was moreover shown 
by experiments with loaded rafts, sunk in the river, 





* Bee Evotrexntsa, peges 349 and 56, vol. xi. 
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thet for subaquecus operations or torp~ioes, 
lithofracteur was moat suitable. Ite eafety from 
explosion by concussion was illustrated by throw- 
ing a box of cartridges from a height of 150 ft, on 
to the rocky platewa below, the result being that 
the box was broken up and the cartridges were 
seatiered but none exploded. In some further ex- 
periments made to show its safety in the cvent of 
a railway or other collision, cartridges were tied to 
the buffers of a mineral wagon and it was allowed 
to run down anincline of 1 in Sand 50) yards long, 
being reesived at the bottom by a stationary wagon. 
In all cases—for the experiments were repeated— 
the cartridges were smashed between the buffers 


iui the wagons were smashed between themselves, 


bot no explosion oceurred, Like dynamite and 
safety gun-cotton, Lithofracteur only explodes 
when under conditions of confinement, or when 
fired in the open air with a percussion fuse, An 
application haa been made to Government to allow 
this material to be introdaced into England upon 
acommercial seale, aud the matter is at present 
under the consideration of the Home Office. 

tn onder to bring aur notice of the progress made 
in the development of explosive compounds down 
to the present tine it is necesmary to refer to two 
other substanecs which have been brought forward 
within the past twelvemonth, The firnt of these 
is Vertuiset powder, a French invention, with which 
acme experiments were teied on boraes about a year 
since, ‘Lhe Pertuiset powder was enclosed in 
bullets and the shattering efforts were fully deve- 
loped upon the akulla, ribs, and legs of the unfor- 
tanate targeta, The resulia were communicated to 
the English Government, bot we believe they 
refused to recognise the material, although we were 
informed at the time that other Eurepean Govern- 
ments had bought the aeerct of thia barbarous lo 
venti, 

The second of the two substances to which wo 
have just referred is the pleric powder of Professor 
Abel, The use of nitro-glycerine compounds in 
shella had beeh tried with promising results, but 
inazmuch as confidence in these preparations has 
not yet been fully established in the army and navy, 
and ng, morvorer, the power developed appeared to 
he in execea of that required, it was necessary to 
look for another material for shell charges. pe 
fessor Abel's investigation of the qnestion resulted 
in his applying one of the anlts of tri-nitro-phenic 
acid or picric acid to this purpose. ‘This acid is 
largety produced from phenol or carbotic acid, and 
forms a cheap and bright yellaw dye. The acid 
itsclf burns quickly with o brilliant tame, but ita 
ealta are all explosive ina greater or leas degree aml 
detonate when atruck, Profeswor Abel mixes the 
auinoniea-picrate with sultpeteoe in certain pro- 
portions which forma a bright yellow powder, to 
which he has given the name of “ pieric powder,” 
This powder when lighted in the ordinary manner 
deflngrates tery slowly, When, bowever, the 
wixture is strongly confined, asin abella, it explodes 
violontly and cxerta a deatractive action lees for- 
miklable than that of gun-cotton or dynamite, but 
grenter than that of gunpowder, Scme experiments 
were carried out at Shoeburyness in July last with 
this powder used inehella, fired from a ?-inch gun. 
‘The rewulta, which were recorded by us at the ime, 
although mot conclusive, were nevertheloss auth. 
ciently satisfactory to justify farther oxperimenta 
with this powder, which appears likely to prove a 
wieful explosive agent for shell charges, 

We have now bronght our review of the progress 
made in the development of explosive compounds 
daring the past tive yeara down to the present 
time. The practical conclusion ia that there are 
scveral gabstances—the nitro-gircerine compounds 
—which, upon the evidence hefore us as well as 
from our own observations, appear well adapted 
for use in engineering and mining operations, At 
present, thene sulatances are virtually excladed 
from nee by the operations of the Nitro-glycerine 
Act. The two leading compounda of this class, 
dynamite and lithofracteur, have been long and 
largely used with safety on the Continent, and they 
have also both been mado the subjects of searching 
and eatisfactory experimenta in England. These 
facta, coupled with the complaint of quarry pro- 
prietors, that substances eminently adapted for their 
porpeses are placed beyond their reach by the above 
Act, will, itia hoped, operate in obtaining a modi- 
tieation of ita more stringent clauses, 

















Sreen ww Caxapa.—An establishment ander the tithe of 
the Vigor Patent Steel Works ia to be erected an the banks 
of the St, Charles river. 
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‘ROM NORTHERN INDIA. 
NW. Poorrxcrs, September, 1471. 

‘Tits year's eematot will long be remembered a4 one of 
the most vislent on record. From all parts of northern 
India accounts of unprecedented Rood and disastera comse- 
quent from them dally peur in. (ue day we are told that 
all coonmunication ever the Bers river bas been broken, and 
next day the news arrives that the dno bridge which carried 
the railway over that stream has quite gireo way. From 
all parts we bear of broken emsbankusents and dooded lands, 
villages destroyed Ly the violence of the raing, bridges cither 
gone or gulag, railways closed, amd the fd doolie dik once 
tore resomed, rivers leaving their beds owing to the burat- 
ing of bunds, and cutting out pew equrses through cultt- 
vated lands,” For eearly two dave the Governor-General 
anit bie council were eat off from the country which 
they porern, as postal and telegraph commanication with 
Simla was quite stepped during that time 

The weir for the new Agra canal, which is ander con- 
struction at Ckbla, near Delhi, bas been put to a severe 
test, aa the waters of the Jumna rose far shore any pre- 
vitusly recopledl height, aod more than 120,100 cuble feat 
per second poured over the wofimished weir without damaging 
Usat wtructure, This welr bas twon wateled with mack 
interest as ite design is novel, and quite new to the North- 
Weed Provinces, it being literally Leilt om the fine aaeds of 
the Jumma without foundations, Here it is tbe custom to sink 
wella throtgh the loose sande until they reach dhe solbd, 
aed on these as foundations to rest the weir, bat in this case 
it ie mttempted to save the expense and thaw necessary for 
the sinking of these wells, and thus to cheapeo and facilitate 
the constructiou of the week. Tha wele itself consists of 
two parallel walls about 30 ft. apart, protected at the upper 
and lower sides by great quantiles of stone throws into the 
tiver, and packed inte regular slopes, the space between the 
wails being ales ailied with similar material, This system 
has beet: introduced Into these provinces by the chief engi. 
neer of irrigation, Cotonel Greathed, 

If, aa the hoase papers would appear to indlente, the old 
aplrit of speculation has revived, and the elaice gates which 
hate © loag ponded wp the continually secumulating 
eapital in England, bave been opened at last, the Indian 
Government will have lot slip an opportunity of borrowing 
meoney for thelr reproductive works, and of securing engi- 
neering talent and oxperiones, which thls generation may 
never again see. The canal and State railway projects are 
still being deliberated on, and eo long has this deliberation 
bees prolexged, that public interest im them is dyin out, 
in fact, the State railway hebby, which was letely ridden 
to band and vietently, 6 rapidly sharing the fate of its pre- 
decessors (bazicks and cacals), atid acoa, If not royived by 
aclion, will become a thing of the past. 

Mer. W. Sanderson, one of ihe civil engineers who came 
te India for Government In 1868, but whe has since left 
the Public Works service, bas been engaged for enee the 
in making experiments with the object of trying the possi- 
blllay of etltisiag the abundant water power of the Indian 
hills for the purpose of propelling of hauling traimson light 
mewntaint railways ap to the various sauataria. ‘The idea 
is novel, and well deserving of attanthn. The water power 
whieh could be gsiued in the Himalayan mountains ta 
cnormour, as the annval rainfall ia eo imascese, amd the 
facilities for taxking it mp to the lakes amd gorges of these 
nobse hills are very great. Stromge that with such vast 
barsing plains below more attention has uot been called to 
the storing of water in these monstsina, and that year after 
year the 100 or more laches of rain which fall upem thea 
towering peaks should by allowed to pass away nselesely to 
the oocan, Vast, indeed, is the field which this mighty 
empire presents to the engiaeer, oud wide and promising 
ie the seope for investment of capital, hat somehow tnded- 
siou ani inaction (the offepring ef routioe and oflicialciream- 
locution) stop ka, and east a dark aud discouraging shadow 
over the pathway of the advancing «pleit of progres, and 
sho who should move along with courage and confidence 
comes with a faltering step aw] a beajiating manner. 

Anxions inquities are continually being made as to when, 
Lf ewer, the civil engineers of the WD. ave likely to re~ 
eeaive an answer tu thelr momorial to the Secretary of State 
on the subject of their grievaecea, and, If one may judge 
by thy letters which are continually appearing in the lead- 
ing journals from these guntieenm, there is bo questioning 
Gheir earnestness and determination to press their claims. 





Easreux oy Pearce Raruwar,—Thoe f riasent was of 

ions of this eyatens is being relaid, and on a simpler plan. 

Sy this menue greater ecomomy ond greater security are cx- 

pected to be secured, while greater facility will also be 

alfoeded for the dilatation of the rile. Tho new systers 

appenre to bear some teecmblascy to that la pemeral use ia 
Great Britain, 

Lenor’s Comrourttos 1s Inpia.—Tbhe Times of Tudia 
sayso—“ It nay be on item of eonsolativn for residents o¢ 
workers uniler galvanised iron roofs in these parts, to be iax 
formed that the Heenbay Gororement has instructed its 
engineering departueut to apply Leroy’s anti-tbermic (non- 
conducting) composition to sundry roofa of that kine, with 
a view to test the efficiency of the material as a proteetion 
from the fierce sunshine that will be upon us again in a 
month of twa.” This ls the same nou-comiucting composi- 
thos dhat baa been so succeasfully werd for the oorering of 
boilers, steam-pipea, &e. 


(Oct, 27, 1871. 
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SWING BRIDGE OVER THE RIVER OUSE; NORTH-EASTERN RAILWAY. 


MR. T, E. HARRISON, ENGINEER; MESSRS, PEASE, HUTCHINSON, AND CO., DARLINGTON, CONTRACTORS. 
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path. The weight of cast iron im the pier, exclusive of the 
—— syiintert, bd — 289 tone =A section of this 

it inshown by Fig. 5 on the present page. 
Pho porting in formed of two main girders 176 ft. in 
length, and 14 ft. in depth between flanges over the swivel 
pier, where they ary comnected together at the top by cross 
cinders, carry log a platform, from which is regulated the 
working of the . The flooring is composed of 23 
tramsome 26 Mf. long and 1 ft. Bin, in depth, which, orer the 
pier are covered hy gin. plating, the rest of the Soor being 
ee = bes Oe ¥ yx in. nn oh 

jera ant Gooring of the fixed span are of the samo 

one as those of the awing portion. total weight of 
rrought i iron in beth swing and Gxed spans colloctively is 
401 tons. 

‘The sawing portion ie moved by means of hydraulic ma- 
ee giving motion to a phniom geared into « circular 


“The experstructure of the bridge was constructed and 
erveted to the designs of Mr. J, BE. ison, of Westminster, 
by Messrs. Ponse,  FTatchiason, and Company, of the Skerne 
Iron Works, Darlington; the hydraulic machinery being 
supplied by Sie William Armstrong and Co., Newcisthe-on- 
Tyne. At the works of Messra Posse, Hutchinson, and Com- 
pany, to whose London representative, Mr. W. G. "Fosslek, of 
(, Laureom Pountney Hill, we are indebted for tho par- 
ticwlars of the Ouse bridge, were aleo made the remainder 
ef the wrought-iron bridge work om this line of railway, viz. 
—Tho River Aire Bridge, one span of 114 ft. and one span of 
SIT; the Goole Canal Bridge, one span of 196 ft; the 
Selby Canal Bridge, one spas of T14f.,, and seven other 
nnaller bridges. 








Baapeoky Srwace Wonxa-—At the meeting of the 
Bradford Town Council yesterday afternoon a tender from 
Mr. Archibald Neill, of that town, for the execution of the 
reaeen works requited for the defecation of the sewage of the 

ugh, was woo an It was stated that theamount of the 
roe wne 12,7) and that there was an addition of 500d 
for stationary engines and cranes, makinga total of 13,200f. 

We give this week a two-page Lllestration together, with | span of 107 ft .over {all, and a double swing span of t76 ft. | This was more than 8000%, in exeom of the sum which it bad 
other views on the present and of _ pages, of w tne | over all, leaving a closr oF ing for vessels of about U2 ft. been stated by those reprosemting the Tost Engineering and 
swing bridge, recently completed, n enrrics what is The sewing portion of the tetlge is eepported on a» pier of | Sewage Filtration Company. who have entered into an 
now the main line of the North. or hong Railway, orer tho | cast irom situated om the north hank of the river, this pier | agreement with the Council to defeeste the sewage, would 
Kiver Ouse, ab a distance of about three mies from York, a | being epee of one central column 7 ft. in diameter, com- | be required for the exeeution of the works, though, as was 
point where the river is navigable for small eraft. taining the bydraslic scoumulator, and eight swpporting [ sid, the etatement was perhaps the reqult of » guess, aad oot 

The bridge consists of three openings, namely, one fixed | columns each in io diameter carrying the roller frame a of actual estimate, 
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NOTES FROM PARIS, 
Panas, Oct. 28, 1471. 
Tae Jaxicnt Doon, 

Tam new system of Janicil's floating dock, of which we 
gave 2 description in our isewe of the Q2ud of September, 
was last week made the subject of a paper reed before the 
Socidté dea Ingénieurs Civil of Paria, ft will be remem- 
bered that the two charucteristic elements of this dock are 
the employment of compressed air for driving out the water 
frem the lower pontoona, aad the gaining of stabilley by 
lateral floating calssons of automasic mobility. 

M. Brill, the author of the paper, kaving passed in 
review the varloas systema of thoating docks, pointed oue 
their extreme cort of construction, and the various difficulties 
that have been experienced with them. Ho then procoedent 
to give a cocnplete description of the aew dock, Diagrams 
amtia working model gave every facility ta the members 
at tbe menting for understanding the ingtnious details of 
the srrancemeot. An lncerestieg discuseion followed the 
reading «f the paper, Of, Mengin, tagineer dea Toots et 
Chae-Gea, rewarked that if the ortiuary dry docks crat 
more in, comstruetion, tiay fasied alenost for ever withrnt 
repairs, and aeked what would be the probable duration of 
the Jonichi dock. The reply was, that dry ducks could 
uot be constructed anitahly in all situations, that variations 
of temperature and shocks often produced cracka ia the 
floor and sides, and that it was impossible to keep the dock 
siware tight, whilst pamping wes always more o¢ Inve 
necessary during the repair of vessels, An to foatiog 
decks, the three examples in wood at Marseitles, at Bor 
eaux, aud at Haves, were cited Twe of them have 
heen bait twenty-five year, and the lost was male in 
1844, and they were atlll la an efficient « Tron flost- 
ing docks will be atill more darable, and it is to be hoped 
that, comsidenng the antwersal emplayrocnt of iron in ship 
building, acd the eumparntively favourable results that 
irom docks bave shoun, that the questica of suitability 
may be considered settled, 

The arrangements adopted ia this new aystem are espe. 
cially favourable, since it ls possible alwaya te doacend 
inte the interior of the pontoon by the aid of the com 
peested air, and since it is formed of varimes indepandent 
Fengths, which can be dotachnd for repairs, and which are 
al] interchangeable, 

M. Flochet, the bomorary president, olewerred, that the 
Brest expanses which attended the establishment of dry 
decks for heavy ships was the most ordinary obstacle that 
prevented their alepgiog, that many ports were still de- 
palwed of them, end that the new syste being ecoeomical 
woul find a wide fleld on this atecant. But it would, of 
course, be only possible to adopt le in situations where eatin 
water wan orallable. He considered glee it would be found 
advisable to construct the dock either in a single length, or 
in sertio s firmly comnectel, lu order to avoid the dangers 
of seeriomal docks, 

M. Mallet mentioned that dry decks in favoarable sitiaa- 
tions have been vory oconemivally made, M, Breall replied 
that be himeelf had cited several examples of diry docks 
for large versela, which had cost oply 18,000, or 26,0002, 
aod that, of cours, whet circumstances were so farour- 
able, no one would dream of employing floating docks, 
although their use might be more advantageous than that 
of dey docks, But these conditions, whem the growin was 
easy to work amd om Id 0 kopt dry, warn exceptional, 

M. Lavalley, the renowned constructor of the Suez 
Casal, was disposed to admit the aivantages of the mew 
aystens, hut be asked particularly that the reasons of the 

t economy claimed might te fully explained. 

M. Janicki explained that there were two principal causes 
for the reduction of weight. Tho compressed-ale pontoon, 
whick ky ouly cee of thy portosea of the Clark dock 
reversed, ooald be made much lighter than the cnet 
poatoons, in which the peeasare of water has to ley resisted by 
abeavy beacing. This difference slooe in the construction of 
the pontoon reduces the weight 40 year cont, The abundon- 
ment of tho heavy side girders, aod the entetitution of them 
by the sir chambers 6 or 8 ft. high, ngain reduces the 
weight by 10 per cunt, cashing the dock only half as 
heary us an ordinary floating dock. 

BE. Dugoy de Lome, late naval oonstewetor, admitted 
the advantages to be oblained from the use uf compressed 
alr; he saw oo objection ta comstruct a dock upoe this 
prioGpla, a0 aa te profit by the reduction of weight whieh it 
parasitted, but he questioned the wisdom of sappepesing the 
box girdems, The pontoon being light, it would be ospe- 
cially necessary to malmtals jt solidly in the direetlon of bts 
beayth, amd the girders woold be invalastle to gite this 
qualification of rigidity which the pontoon requires. Beales, 
the space betwon the lateral walla would serve partly to 
Hite the ship, whilet the lateral float=, by which they are 
replaced, do mot Alt this funcison, He feared, tee, that 
the economy gaiund by this omission would be purchased 
at the price of strength, and by the lotruduction of ma- 
ehinery which @oald be too delicate, He oouneelied the 
inveator to make compressed-air decks, but net to owlt the 
stiffening girders, 

ML Well, while acknowledging the mndowbted authority 
of M. Dupay ds Lame, anid that when ly oh» eenployment 
of compressed ale which would effect an coonnmy of 40 por 
een, the reduced price would be wulficest to condor it post 
sible so eastruct decks, the girders should be employe, 
Gat when, a4 in many instances, the extra garing involved 
& nog using them was mecessary, Ie was pousible, by the 











adoption ef the entire & stem, to produce a valushke amd] position of the ship, and can 


e@icient Heating deck. laden’, M, Jauleki ottaine longi- 
tudinal rigitity by the lwttice ginters be attaches to the 
two sides of his dock; ke eapprosses only wyuch solid 
plating which be considered usnetemary. Resides, the 
box girder could not be considered os useful io Ufthng the 
vee), 

After a further discussion, the mecting ended, and the 
new aystem appeared te have obtained the approbation al 
the members presemt, and the lope was expressead that its 
latroduction would perenit of the improvement of many 
ports, without entailing expenses ont of proportiun to the 
means avallabte or the advantages derived. 


Tus leomacs oF Sree 

An important work oo the piercing the Isthanus of Saez 
be being poblished io Paris; it fa a detailed deserigtlin of 
the works, und of the machinery and plant employe, and 
of the processes and materials weol En the actual consicuc- 
tiem of the canal, The progratome of thie Look states that 
ita object is to detail ard reproduce hy its drawings all the 
echnical dements which ware introduced in tha progres of 
the work, This is the first time that these elements hore 
bern thus grouped, tha numerous volumes which haye 
already teen published bearing on the political, pictaresqae, 
ef cemmerclal aspects of the work of M, Ferdinand de 
Leos: pe, 

Lt is M. L. Montell, engineer of the Suez Canal Company, 
whe has tera attached to the gigantic tindertaking sioce 
eleven years, who bas nudertaken thle publication. The 
text will be an concise a posilde; with the history of the 
work and the description of the drawings it will give in 
detail all prices, and the performance of each litem of the 
plant. There wilt be 360 plates engraved on copper, giving 
drawings im detail of the works and the machinery, The 
work will be divided into ten series. 

L. ‘Towns andencampments, Planse? the maritiose and 
fresh-water canals, Geological sections of the isthenus, and 
peotite: of tha ship canal, 

2. Disnmbation of fresh water. 

& Jettion, lighthouse, and works of eonstrect 

4. Seevices of Tran: 

4. The small dredging machines; the application of ‘the 
eodless bande ard apail distributors, 

4, Dredging machince employed in the canal; spoil boats 
and ISghiers. 

7. Dreiging orachines, elevators, &e. 

4. Dry eattlogs, Wagon and engine shops. 

9, Rapaie shops, 

10. Materiols for maintenance and lighting. 

it will be seun that it premiogs to be a eonsidarable 

All the materints for the text and the plates are 
aint at presene thoy are being prepared for patlbea- 
This work, which will confer letting honour on its 

is istended to render special service to those 


WO, 








tion, 
authow, 
engineers who nay be called upon to atuly or carry oat 





gteat undertakings of pablic interest analogous to the Suez 
Canal, Hat it wiil interest all those who wish to appreciate 
the efforts made unecasingly dering fifteen years to open a 
few route to the commerce of the world, 


_ A Compexsarine Comp ana, 

M, Are, engineer to the Parisian Gaa Company, has 
just invented a comprraating wpparitus for correcting the 
deviation of the compass, ‘The meedle of course does not in 
ueneral indicate the postition of tha eragietic north. It is 
affected by the masses of iron entering into the construc- 
ties, tut armament, of the cargo of the ship, These 
deviatleas, which were vary ferdle in the time of wooden 
sailing vessels, have becorse moes and more consllerable, in 
prepertion as irom has been more largely weed in the tolls 
ot ships, os powerful coglues and boilers have been intro. 
ileced, aa armour plates of ever-increasing Uidekness have 
been adled to the sides of vesaels, and as iron hos been 
willised Cor masts and rigging, Thera are casos wheen the 
magnetic Influence of the ship eo overtalances that of the 
earth, thst although the position ef the compass vat 
with the greatest care it is inpessibie to obtala sack in- 
formation feern Its Indiatlous. 

Tha mean inet pererally employed bo escape this fecon- 
venlence cousivt ia checking the deviation of the newth by 
the inthence of tha slip, and preparing elther tables of 
eortetions or a curve, called Napier’s curve, the in 3 
of whieh allows the deduction of the trua from the 
varistions. This etimation ef deviation estaila a rather 
long aed delicate operation, which, moreover, has to be re- 
peated for diferent lativndes, to allow foe toe ablierations af 
magoetic lntluence. 

The msthematical works of Poison and of Airy have 
furnished, ic is trae, analyses of complicated maynsiie phe- 
mowetia, ned teeny Werestigator hava propose moana of | 
compensating the deviating influences. But navigators | 
have ehown in yeweral lth contidence in these varlows: 
systems, becaese all would reqoire frequent chances in the | 
position of the magneta, or ef the massos of iron which serve | 
for compensation; and these changes iavoive operations a0 | 
delicate, aod an incertitade ao great, that it Is preferred to 
pat confdence in a compass which is supposed to be com- 
peneated, end which Ia more or leas tras. 

The mnsses of irom in a ship act is tro meenners on the 
femile od the compass, first by thele permanent inaguectison 
and then by the knlmosd meagneiiem that they take wiiler 
the Inflaesce of the earth, The first effect Is constant, and 
| comnpetratively ess; to subdue, The sesand vasies with tha 
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be compensated only by a 
inorable needle, 

The ancertainty of the moving compensators involves, in 
the port of departure, the correction of the deviation of the 
compass by a mngwet, as far se possible, then ascertaining 
by dirace observations the remaining deviations, lu order to 
Pace their quantity on the tabde or on the curves of correc- 
tion. At present this ie the gemeral practice in the mary, 

M. Arson bopes by bis arrangemeet to obtain exact 
onapensation. Fixed saiynets compensate the deviathons 
Nee to the permanent magneivw, Bundles of mft iron 
wire placed acoarding to coriain lawn given by calcula. 
inna, onght te eompenante the deviations cansed bw induced 
magnetisos in al} positions of the ship amd in all latitudes. 
The peopesed apparatus, which has already been apgliod on 
one of the steamers of the Transatlamtic Company, contains, 
besides the ordinary card, a second card, serving as ag 
indicator. When it is wished to follow » given route, this 
latter card ia traced by means of a wheel ontil it indicates 
the desired angle. Now by this movement the operator has 
Placed the packets of soft iron into the position in which they 
are required to comptcsate for the deviation corresponding to 
the pesition of the aliip. {ft is sufScdemt, then, to adjust the 
neville of tha compass to the same nogle which has boon 
given, in order that the route ledicated may be actually 
followed. 

Conversely, if it be wished to ascertain at any moment 
the route which the ship Soliowa, it can be done by moving 
tha wheel before mentioned until the repeating circle iedi- 
cates the same angle as the compare, By this movement 
the compensating parts will bave been placed in the pesi- 
tien whieh corresponds te the compensation in the azimuth 
where the vessel ia; the angle obeerred will be the trug 
angle of the route. 

If the revulte sought can be obteined, they wilt be 
obvionsly jnvslaable, Seamen experienced in these difficult 
qorstions will be the best judges of the apparatus of M, 
Aron, 





NOTES FROM GERMANY. 
Bretcs, Qotober 2, 1871, 
Rarcwara, 

Ar the present time two important dificulties presant 
themselves with refecence to the question of railway man- 
agement, These are the great want of rolling atock snd 
lim feeqaeet recurrence of accidents. With reference to 
the fires point we may montlon, thet the steady ineronse of 
trafic upse German railways till 1664, fell off after that 
yeur, nud i was only at the comutuceswnt of 1470 that 
it again began 10 amine ite former proportions, The 
Uewskiog out of the war, of course again checked the rail. 
way basiness, the Nine being absorbed by the oodlene re 
4uinsornte of the army, And Iatez, the transport of the 
retarning forces threw great aud «pecial labours upor the 
various companion The tracspart of an army corp’ re- 
j quires 160 trains of 251) tons eack, and the time occapled 
by the teafa lm going to and fro aeay be averaged at tee 
idluys, repreeenting a cocresponding loss and hindrance to 
‘the general traifle, An army corpa consdets of 4 lutantey 
regiments, S regieventa of cavalry, 1 Srigude of artillery, 
| hatsation of chasseurs, L battalion of ploneers, 1 battalion 
train with iis equipusenta, and the Get awbulancea, being 
| & (otal of 32,000 men, 6200 herses, and their baggage. Of 
course the interruption to the traffic varied during and 
| after the war ia diferent parts of Germany, and the traffic 
| from north to south, from the maritime tewms to the in- 
terior, ineretsed to auch an extent that the available rolling 
|steck was foun] quite inailequate. Great and comstant 
orders for the construction of wagoma, carriages, and 
}engines are given out, bat at present, it is impossible for 
ithe different manefacturera to fulél their onfera, and the 
| difficulties are incrvased by the cession of the Alsuce and 
Lorraine ruilway system. The largest wagon factory at 
Kerlis hax turned ong 400 wagons lew than last year, a 
result due to the dedciemer ef workmen, nnd to the diti- 
lenlties exporlenent ia obtaining wheels and axles from 
the manufactarers, whu fetve also been ehort banded, Io 
this Latter bramch of indastey the wast of hands is very 
eovercly felt, and the inconvenience is increased by the 
j bigs price of coal. The railway compantes-are anticipat- 
j ime the fuldlment of the variogs contracts for rolling 
stock with the utmest anxiety, and no amalgamation of 
raileay interests ls cousdiered to be advicable for improving 
j the ooadision of things, It is, proposed also, to encourage 
the Uuilders to hire owt milling stock to the companies 
which woall undertake te parchase them subsequentiy, 
and ales te maintain on hand a very large amonst of rell- 
ing stock, which would by rested of perchase] on terma 
suficiwatly farenrable to answer the imanufactugers’ pus- 
jeer. 

A mecting of the leading railway mee, trafic managers, 
Se, bad teem bed im whieh this qaretion, and many 
other kindred ones were diseased, anil a careful compariven 
has horn made betweem the English and German systems of 
working, ehowing ghar the formar parcneses creat advan- 
tages over the latter. 

Weer Rore Navteaturs, 

it apyeare that serieus efoeis are being made to exteod 
the use of the submerged wire rope system for tiver and 
canal Bavigation, The company formed for this purpose has 
recived comesions from the Prossien Goverpment, and 
other Goveraniumza wil! doabtless grant similar privileges. 
The seticnted cost per milo & wader 500/,, and « dimiyution 
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of 25 or 5% per cent, fe the cost of water carriage is anti- 
cipated. HM these results be acheved a large amosnt of 
troftie will te attained, which Is now transporied by the 
reilways 

Rarwar Wacox Boise. 

‘The laree oe'ablishment for the manutactaring of railway 
wagone of Deicke, at Hronewick, has been purchaser by the 
hankers, Mesars, Mf, Fronsdtorf and Co, at [anover, avd is 
now formed late » point stock oompar 
sellor of Coeamarce of Volitinudes, A Me. Urhich, ef 
Rroeswick, are the directors. ¥ af te eonpany Is 
1,302,500 frames, of which 462,560 frames are to be first 
subscribed, and the: shares ate bving welltaken. The c 
pany takes over the works inclediag all the contracts in pre- 
gress, and they propose eo te enlarge the estabilbment as 
fe tata out 1000 wagons yearhy. 













Sace Mixes ts Geewary, 

The prodicoien of anlt in Germany bas dering the Lat 
tea years lacressed vactly, owing to the development of 
many oew mines, In fact, at present, the oo Y ie ox- 
porting salt in larce quantities inatead of being, os formerly, 
a eeewidterable deporter of the conumodity. 

The official staticticn for the years 160-69 will be of 
interest, aa they give a statement of the imetusee fa the pro- 
duction, 












Rock sald, gation salt. Total. 
toma, tons, 
1860 | 5 lat B03 S46 
isi Auge N26, 8n7 
| 28a, 88s 6408 
1 415,691 
ny i 
} 1 i 
i 2 
| Seb NT4 
1808 15 4eHt , 
iang | SHAR tir | 





Thus, from 1800 to 1AGD, it will be seen that the walt pro- + 
dection increased 110 per cent., <biefly from the extension 





of the reck salt mines amounting to 54 per cont,, the ie- 
trease of commen salt being insignificant, 

The principal rock salt deposite are in Prossia, Anhale, 
Bavaria, and Wortembury, there being 7 mings occtpying 
1987 workenes, In Prussia three works produced in 1940 
177,U20 toms, the total heing divided herween the mines 
at Stassfart 16,300 tone, thove at Erfart 12.420, and chose 
at Stettin (Hohenzallern) 2960 tons. The Anhalt salt bed 
slated mear Stassfurt yielded in the anne year 151,084 
tona, and that in Berchtesgaden (Bavaria), vielded 6497 
tons, and in Wurtemberg the Wilheluaglieck aud Pesedeich- 
shall Works gave 39,860 tons, 

The value of rock salt amonated to 3,905,630 france on 
the works, approximately 11 france per too, 

In 1849 there were 58 common salt mines, oecnpying 
2677 miners, and prevlucing 240,624 tons, representing a 
valoe of 9,209,557 francs, the price appreximating ta 13 
francs a tea at vhe worka Thirty-three mlare beloxgut 
to Prussha, yielding 170,010 tees, equal to HS per cont. 
ef the whole, Bavaria possessos 4 mines, viedding 4111 
tous; Waurtembueg 4, vielling 21,000 teas; Halen 2, 
ylobding 14,928; Hesse 3, yielding 12,160 tone; Thuringia 
7, yielding 13,997 tons; MecKlenburgh 1, vinkding 1296 








teea, Brunswick 1, vielding 2650 tona; Anhalt 1, yielding f 






1, ylelding 1046 tons. 

At least 7 tons of commen sale weet oxparted in 
1869 from Uhe Gertaan customs abroad: [amborg received 
S0,156 toms, Anctria T715 tems, Deemen Gt78 toms, the 
Netherlands 4520 tone, Switzerland 904 tons, the Baltic 
Provinces 418 tous, Geeetemuade 1949 toma, Os the other 
haed 62,029 tons of common wale were importet, of which 
41,497 tons paid a heavy duty, the rest entered free. From 
Fogland, Spain, and Fortogal, came 20,904 tone, fron 
France $505 tone, from Switzerland Z7U% tens, from Hel 
gium 1674 tons, from the Neibeclends 1867 tom, Ke, ‘The 
statistics show that of the whole amount 11.4 per cent. is 
of home prodaction, and &.8 per cent, are imported. Since 
1800 the ennsumption of salt has mere than doubted, the 
augmentation being chiedy dua to tha larger use of the 
teaterial in bodustrinl pursnite. ‘ 





Misina Cast acrips, 

During the year L870, there eccurred 402 fatal accl- 
dents in the various Prussian mines, divided 28 follows: 
in ome accident, 36 miners lost their lives, in two accidents, 
t2 were killed, in three, there wore 9 ddeatha, (3 were 
attended with 26 fatal caraalties, and 383 accidents caused 
each one death, There were thus 465 saleees killed dering 
the year, equal te 2.55 per thousasd, the total namber of 
workinen being 183,632, whilst the averse of 1#00 showed 
£440 deathe perthousnd, At the mines of New Lerhalyn, 
stur Dorteuad, 55 men were killed by firedausp. Toe 
larger numter of accidents, bowever, were canst Ly the 
falling of material; through this, 184 Jatal caraalties 
happened, One lendred and three shaft casnaltiv are 
regarded; amonget them, 47 men weee killed by falling, 
and 92 in descending jute the mines. Chat of the latter 
number, ib were “<4 on the man engise, 7 in the act of 
descending by the ueual means, ani 10 bn descem ting in an 
(npeeper manger. Besides the 35 deaths cansed by fire- 
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ilamp at ong accident, 7 were Killed ia one explosion, 4 in 
eoe accident, # in two. and L man in each of several others. 
fs the proetsa of blasting, 14 workmen were deotroyed, 
and 42 were killed on different inclived planes, 24 of them 
Dbetatee cntangled in the lifting gear, aod 148 died Girough 
accident with the machinery itself, fa hauling wnder- 
ground, 4 men “were killed, amd 12 were sudfecated hy 
wke-lamp. Ia ‘coal mines, 159 men, or 3.148 per 
thoosand were killed: im lignite working, 41 mea, or 
2.774 por thensand; in mining ores, 79 miners, ce 1.458 
pee thousand were killed; anil ia the cotting of other 
tiinerabs, 10 nen, of 1.068 per thous, los: thele lives, 

TMstributing these casualites accounting io the quantity 
and valae of the mbocral ralced, we fiad that ju coal mines 
there was | death te each 64,054 tons raised, equiralent to 
a Valeo of 570,106 frances; im the lignite nalnes, 1 to every 
LIS 488 toe, copnal to 27 fracca; and in the ison and 
ether mines 1 life was lost to erery 53,499 tons rnised, 
wetth 084050 feance, 

Or, collectively, 1 
fou average valon of 7 
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fie was beat for every 70,922 tons, of 
O30 trance, 

The fatal accidents were disizibuted in the following 
canter - 


At the chief 
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TrLeonarus peu; toe Wan, 

Ou the 1th of Petruary laced rene thace wore established 
by the (rerman State Telertaph organisation 6545 wiles of 
bs cq the theatre of warin France axteoding over 
i miles of distewes, in atdition to the telegraph linre 

sch up by the field telegraphs forca, Tho grestur part of 
this was hewly comatructed, and the remainder consisted of 
pertions of the partially destroyed French ayetesa ro- 
organised. te Pebrosry the German telegraph réseae ex- 
tealed (excepting the primeipal lines to and around I'aris) 
oo the north to St. Quentin, Amieas, Remes, and Dieppe; 
on fle weet te Alengon, Le Mans, and Tears: on tie south 
+ to Blols, (ivleans, Gien, Auxerre, Dik, Delle, &e, the 
meat advanced station having bere pretinusly oocupied 
by the telegraph staff, tas hevides this special amplises- 
| tint of the telegraph roeow ia France « ceealderable @x- 
tensjen of the syetem was also secesanry in Germany, and 
connected with it new sistions on the North Sra and Baltic 
ooteta, The leaigeh of lines lald fir this purpose amounted 
to L702 miles, extending over a length of T4 miles, and 
manected with 47 new stations 

During the war L880 telegraph stations in Germany and 
H4 in France were employed by the Germans for the dis. 
_demination of wart news, 











Coat i Tre ALectea® Int axta—A ecenpany of Ban 
Feaneises copitalists las been ineorporated to work eal 
in the Aleutian islands. The enpitsl has been fixed at 
$00 ry) dole 





Tox Orxsrxe of Queers Victoma-ereret—The now 
thoroughfare leading from the Victoria Embankment at 
Blackinara Bridge to the Mansion Hogee will be forenally 
opened by the Metropolitan Beant of Works, with sote 
lisths cervinomy, om Batariay, the 4th November next, This 
street, m portion of which has for scene liane post berm 07 

Ste the public, will aomplete the ling of venmaniation ba 
tween Westminster and the Ciby. 









Tor Larx Me. Coacres Mannage.—The death of thie 
philosopher, at tht advanced age of nearis eighty yours, was 
recomted last week. Peen om Decersber vith, 17 Mr, 
Habbage received the prejimiaary eduration at a private 
schoo) whie’s introduced bim to his college career, and is 1814 
be obtained hie Bachelor's degree at Cambridge, During his 
teeidenes at college be wes henonrably asaoiated with Sir 
dole Hervebel and others in the cndveyour to istroduer 
varias important reforms in mathematical evstema borrowed 
from the Continent, and it ane the pursuit of this object 
thet gradually lod bin up te the great and serer-completed 
work of his live, upon which his popolar reputation stands. 
He designed and partly counpleted a ealeulsting machine of 
far grater seope Chan had been dreamed of by I'necal, 
Thomas, Shate, and others, Uke first schorse, that of the 
dierence engine, wos aiterwards abeorbed by the grand iden 
of the analytical engine. Ibut Government, who hail counte+ 
nacont the first echame, did sot are the poliey of boing led 
into the unknown expense which would probably attend the 
conmraction of the analytical machine, a9 they sbandoned 
Mr. Babbage, and, it must be owned with anmerwhat quia 
tinnatle: taste, made him « present of the work he had already 
done. This offer wae, however, refesed, avd the unfloished 
toachioe, with mountains of plane and teneoranda, fouced 
their way into King's College in 1843. Excepting in re- 
lation to this meebine, and to street wusie, Mr, Babbage bad 
ao bold a the popalar mind. Yet be wrote much. more 
than eighty books and pamphlets having urd fret hie 
per. In public tite Mz. Babbage wade little mark ; for elevon 
years he -held the chair of the Lacasian Prefesorship of 
Mathematics at Combeidge, and on one oocesinn, in 193%, be 
presnted hinself as a enndldate for Finebare ot the general 
tlestion, but withowt success, One of the esost wsefol works 
af his life was the production of bie Tables of Logarithms, 
now tenth then forty year ego, and which found wede 
favour here and alieosd., Half a century alec Me. Habbage 
sesisted at the founding of the Astronomical Society, be was 
ono of the oldest members of the Noval Society, and belonged 
alen te ethers of the lending learned? meietios in Lenton and 
FAinturgh 























IRRIGATION WORKS AT LEAMINGTON, 


Ox Monday the chairman of the Leamington Hoard 
of Health formally cpeaed the sewage irrigation works 
which hare been constructed in the town ata cost of 16,0007. 
The magnitude of the works and of Lond Warwick's irriga- 
tien farm ithe latter Is intoniled to inelude 1>) acres) | +4 
excited considerable interest in the county. The two eon- 
Avnsiog rotary beam engines erected nt the pumping station 
are 140 horses power each, aul eather will pemp 1.590,000 

Hons in twelve hours, The steam cylinders are gach U4 ja. 
in diameter, and the pistons have s streke of #ft.; the ily- 
wheel is 24 (. in diameter, The beam: weigh upwants of 
15 tous each. The pampe are J0in. i diameter and & ft. 
stroke, Steam is supplied by three Lancashire boilers, each 
24 ft. long by 7 ft, in diameter. The rising main, 18 ie. im 
ilametor, ia 2} suilee long, The engine howse isin the modern 
Italian style, and os TU ft. by JO ft. 65 ft. high, the founda- 
tions being 26 ft. deep. At the preliminary trial one engine 
pumped 20.) gallone of eomage ia an hour and a halé, work 
sty Ligpetpukes prey mioute, with a recorded pressure of fill Ub. 

ted oe the tedler, The populatov of the distriet at the 
att ormsne wa 29; and in ordinary weather one pair of 
‘ putnge willethasst ¢he whole of the reeage be working 
toar hours a day. The engines aed beciors cost nearly S00, 
| Fortanately for the town the Board were not pat to the 
axpetiee of putelsaxiog band for irrigation purpeers, After 
‘varkouse mrgotletions the Earl of Warwick uedertook to 
‘dispose of the sewage fer a term of thirty years. In com. 
j sdeention of his lordship paying 51?, 9 your towards tho 
Dumping expenses, the Local Beant agrend to erect, at their 
owt qust, etygises, main, de. aud to pump the sewage on te 
his lordshup's estate, the highest altitude to which it is te be 
pumped being 1827. The irragation farm has been pre- 
pared by Mr. Cliffard, @he has had considerable oxperionos 
im sack matters. Many acres hare ni sv been eowe with 
Italian rye graes, 4o, A model cattle hows hap been erected 
for the accommariation of several huedeed bead of «tock, seat 
inasy of (be stalls are already diled, mile cows forming an 
important item im the herds. Supplies of crops and fat beats 
are to be sent to the ietropolitias and other markets. Mr. 
font forenecly of the Dorking Sewage Farm. has charge of 
the husbandry department. This, if not the largest sewnge 
form in the country, will in all reeprets he a model, Lord 
Warwick baving » ne labour oF expense in Geer bo teat 
the principle of utilising sewage by means of ivrigation.— Pelt 
Mail Gazette, 











BROADWELL'S MITRAILLEUSE CARRIAGE, 


Ma. Luwies W, Baoapwait, of Vienns, has revently de- 
signed 6 new form of carriage adapted for mealtiple guns, amd 
involving several issportant moificatens, We have on 
previnws occasions referred to Mr. Hrowdwell's invertions in 
qanezion with the Gathng and similar guna The adran- 
tages be has sought to combine in this carriage are such as 
wil acute an arrangement of bearing parte o that the gun 
sony be better balanced than in ordinary carriagra, It lake- 
wise includes an apperatus for maintaining an automatio 
right and left-hand meyrement of the barrels for borieenial 
firing, and also » shield for protecting the gusaers when in 
acting, and serving #8 a etal at other tarues, 

The aslo of the main frame which is mounted upom wheels 
supports an angle and pate iron Frame te hold the trannions 
of the gum, and to admiteof the barewle being elevated or 
depressed by a actow at the rear. The trunnioa plate ba 
piereed at or about its ceatre for the reception of a pin or 

reh bolt, whick is kept im place by pamigg through « 
Fottoes plate Guted underneath. This plate is carried to the 
tear, where it ls provided with a curred slot, or with a curved 
plate through which a piu on the bottom of the bevech piece 
or ring passes, the radius of the curve being strock frame the 
peech belt thet the barrels can be directo] Interally to the 
tight or to the left as desired for divergent Sting, acd with, 
outin any way interfering with tha clewation for distencs 
firing. This plate has a peojecting piece for pupporting a 
vertical pin or standard to which # spring olsteh of das- 
engaging apparatus is Gtted, the prongs or fork of the clutch 
taking into a dewble ondless screw om the crank shaft whichs 
determines the loading and firing operations, By this means 
when the clatch is engaged and the crauk shall rotated an 
antome|tic right and jet tootien of the barruls tekra pleco ay 
well ns the continuous loading and firing of the charges. 
Three is a tightening wut and disc on the end of the shade, 
and the diso is formed with a canical collar to Gt in @ carte. 
sponding recesa in the scrow. These when pressed together 
compel the tuo to partake of the same movement, otherwise 

' the screw is loose wpon the shal and reessine idle By this 

[mene the guoner in charge can in as isstant direet the 
bullets in any direction, right or kit, or straight ahead, by 
simaply loosening tho disc, or if the disc ta loth fastened a 
continuous right and left motlos continues so beog as the 
shaft in te . Instead of the dice a ritng and felling lever 
way be med, and the ends of the screw nay be shaped to 
alter the angle of the fork oe clutch for rewersing tho stroke 
at (be end ct each travel The fore end of the gun or frame 
is provided with o folding shield (buliet proof), the dape of 
which cam be raised of lowered to form eeate for the enon 
when travelling; of flaed in peaition by catch books, for 
attloe. 

In the drawioge Fig. 1 represents a side cleration of 9 
mitraillenees, with one of the wheela removed to show the 
paria nore clearly; Fig. 2 bs a transverse section of the gan 
taken just in front of the axle and transions; Fog. 3 tw a 
detached edge view of the shieht; and big. 4 are details of 
the traverming corchaniem, 

‘The ashe, a, mevanted upon wheels, 4, 4, bas at its central 
part the bearings, ¢, d. of the trail, ¢, compored of angle and 
plate iron J, g, for supporting a socket or bed plate, & in 
which the trunnions, 4, é,of the gun are held, the trunnions 
being part of « recessed strap, 5, through which the perch 
holt, &, passes to hold the gun, # ite per geen A pret, dhe 
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BROADWELL’S CARRIAGE FOR MULTIPLE GUNS. 





— cartridges such the eleventh volame of reaches aboro their heads and protects the 

the strap, J, Below the strap, 7, « plate, m, is bolted, the Enoiweextyo, page 379, and tho trail is eo arranged that ther bodies and hevls The top plate is provided with elip 

end, o, of whieh is slot ve a pin p, under the rewch additional drusns can be carried in the boxes, a, «, which are hooks which fall into eyoson the central plate, and these hold 

portion of the gum to slide to and fro in whea the automatic mounted upon the mais axle, a, so that a continuous fire can | it firmly when in a vertical position, as will bo seem by ro- 
$e Spt us Be boars being arranged so a8 not to interfere ference to Fige 2 and 3. On unhooking the clips the 

riding in the threads of the double endlew serew-threaded | with the working of the gun. The boxes are fitted to | plate can be laid ower for its alge to rest upon the top of 


or 
rotating mechanism, so that it partakes of the movement of of a shield, y, which strutches across and almost fills up when travelling over the field or from place to place, Tho 
nk handle, ¢, The rotation of the collar, r, with the space between the wheels, 4, 4, for the of lower plate can be tarned wp orate the muzzles of tha 
the | toctiog the gunners at the rear who ma gt ven Tog Lory faagrinpednemangs ©: A img it pro- 
spindle, the buttom having « conical face to enable it when | the mochanism and directing the % central plate, vided for the purpose, lower plate when turned up 
tarned to ap, the to bind itself by the wut, #, on Ope, weenie Bao g w fax i Aly 
tho extrome ead of the epinile so as to bold it secure. The Tinged wer 
top of the breech portion, e, i# shaped to receive a drum of | ground 
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RECENT PATENTS. 


Tar following specications of completed patents are all 
dated within the year 1870; apd that year should be given 
fn ordering them, at the annexed prices, from the Geeat 
Seal Patent Office, Chancery-lane. 

(No, 2972, 100d.) Richard Pedter Poarn aud Frank 
Kelsey Mearn, of Manchester, patent the arrangements of 
ilowble.acting steam pamp shown by the annexed sketch. 
In this pump theru is a studing box at the middle of the 








length of the pump barrel throwgh which a plunger works, 
thia plangee displacing the water from the wpper and bower 
parts of the barrel alternately. The stuffing box just 
mentioned ia arranged so as to be roadily accessible anit se 
that it may be re-packed without removing any working 


No. 2081, 4d.) Richard Tit, Albert ‘Thomas Ward, 
and Carl Friedrich Claas, of Middlesbro’-on-Ters, patent 
as mode of aznealing wire by immersing it In a bath of 
aome Sux mised to the necessary temperatare, this dux 
being of euch a nature that whem the whre is withdraws 
from: the bath it will adbece to the wire etd foem a coating 
which will protect the latter from uxldation, while at the 
same thme it can, wher the wire is cofd, be read ily removed 
by washing. Amenget the substances mentinved as avail. 
able for making such a bath a that fost referred to are 
chloride of calclum, hydrate ef soda, anda raixture of 
chloride of sodinen with line or chalk, ‘The object of this 
made of annealing, which appears to be a very promising 
one, is to avoid the oxidation of the wire which takes place 
on the ordinary eystem, aml hence to enable the process 
of washing with acide to be dispensed with, 

(No. 2986, 10d.) James Davidson, of Sedlenham, patents 
machinery in wkich rollers of segmental surfaces arueed 
with peojectingg pointe ave employed to bevek op cokes of 
gatpowder compccition fee the purpose of preduclog 
© peblic * powder, 

(No, 2995, &L) Theenne Ultchoock, of Seataford, patents 








“an Improved machine few produciay wr multiplying motive 


power by omtane of a combination of levers acting on a) 


flvewheel! ‘This is another of those absurd patested com- ; 
trivances which so freyuenthy crop up to disgrace the 
mechanical knowledge of the eiuecteenth century and the 
management of our Patent Office. 

(No, 2994, 4.) Thorias Williamson, af Stalepbridge, 
patents an arrangement of indicator which we coud scarcely 
deacribe clearly without the ald of drawings, but which «e 
cannot bat regard as objectionable. ‘The indicator appears 
to ue unlitted for taking dingrams for any but very slow 
moving engines. 

(No. 5008, Bd.) Jonathan Pickering, of Stockton-<a- 
Tees, patanta arrangements of epicycloiial gearing appli- 
cable to pulleys at whiches, &e, We are rather douttfal 
concerning the novelty of these plane, 

(No. BOUS, le 44.) Eedanuadd Alfred Pontifex and Jobn 
Barton, of Shee-lane, patent arrangements for enatlisg 


EK NGINEERING. 


eentrifugal deving machines to be worked continuously 
without being stopped for being filled or discharged. Ac- 
conting to these plans the cylinder or haskel of the machina 
is inverted or placed with the open ead downward, and it 
ie hited with @ centrifugal feeder to ewpply the westeriabs 
to it while in motion, and with an arrangement of discharg- 
jog acoopa for removing the materials wher dried. 

(No, 3021, 10d) Jeltus Prilich, of 19, Hounsfield- 
road, Shotlield, patents coustracting gaa furnecea (in which 
air is pasted foel to prefuce carbonic oxide, which is then | 





burnt by a farther ndmission of sir) with a wagon or | 


equivalent movable part to form the bottom of the fuel 
chamber. 
(No, 3029, 6s, 84.) Alles Ransome, of King’s-road, 





Cholwea, patents a nam ber of arrangements of wood working 
machines, including the box munker’s saw, the multiple- 
spoke shaping machine, and the sleeper adzing and boring 
machine iTustrated and described by won pages 63 acd 
#6 of car last volume. Of the other machines inchaded | 
in thie specification we may have something to say om « 
future occasion. 

(No, $439, 84.) Jansen William Botler, of Stemebridge- 
park, Willrades, patents the systems of artificial stone cnia- 
nous for fousdations ef which we gave ay account on page 
06 of our Jase volame, 

(No. 8043, Gd.) Edward Langlet, of Schaerbeck, 
Belgium, patents what be terms “an apparatus for pre- 
venting boiler axplosioms,” but which is reaily merely a 
contrivance for admitting steam to att injector or donkey 
pamp whet the water In a boiler tecumen low. The ap- 
paratus cocnists of » balanced Goat provided with 4 spindle 
which ia attached to au equilibriwm piston valve opening 
inwards, (hn tho teat failing the valve i# opened and stegtn 
admitied to the injector o¢ dowkey pump when—if the 
injecter of pamp happens to start properly on the steam 
teing turned on—« sapply of water will te furnished to 
the boiler, We cannot regard the apparatue as reliable. 

(No, 2649, 84.) Alfred Vincent Newion, of 6f, Chan. 
cery-lane, patents, as the agent of William Craig, of Newark, 
ank Henry Lefferts Iineveort, of Hrocklys, U.S, an 
artaugement of condenser for steam pumps, intended to 
enable a vacaune to be formed behind the piston and the 
exhaust steam to be admitted to the suction for the pare 
pose of warming the water raised by the pump. We 
couk! cot describe thia arrangement briefly. 


STEAM ENGINE COEFFICIENTS. 
To rux Entrok of Exarserama. 

$in,—I thisk it highly desirabic that net m single incor- 
rect statement ane he stewed to pass annots te tne 
very valuable jowrnal, expecially upom « matter of so i, 
fon oo ae si engine economy; and thanks are dus 
to Mr. Grey for first calling the attention of wy readers to 
the impossible coedficsenta of diagrams published in yours of 

tember Rich, 176, 

he highest coefficsent whieh I have obtained from very 
ecomomicn] compound engines, ie 2.65 | the areragt preaeare 
being 12-46, end the Snal preasure 4,7: a =!.86, Thedin- 

4 

grams from which thie enefficiest was obtained, were fur 
neater to perfection than thoee illustrated on page 175, thet 


ia to say, the cut-off wan shatpre, the proportion between 
eslinders and the point of cut-olf were letter arranged, mp 29 






Scale 20 the-1 tnck 


OS ces 


to avoid the suddem fall at the end of diagram from high 
ure eytinder; and, nally, the lose betwees the cylin. 
See was much smalier. 


, after eetablisking the direct aeeurney ol 


| je said, amd not from what is meant, that iafeeeaces in wach 
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The terminal pressure in barge cylinder was in this cane 
much im exons of what it shoul! theoretically be, wherres in 
Mr. Smith's diagram it is oo lose than might have biwe ex- 
Peeted, and as the terminal pressure is not a true measure 
of the steams ueel, the eneiEcients obtained by using it as a 
diviser are not of the high value generally attached to them. 
_ The best method of getting a goml and geceral insight 
into the behaviour of steam in compound engines, ia, I 
think, to put the diagrams of low and bigh-pressure eylinders 

her, as shown hy the snared figure, Care must, 
of course, be taken to ase only such diagrams ne are taken 
at or about the seme time, or where the work dose by the 
cy nels irregular, » average ¥ several sheald be taken. 
capacities of passages, clearances, &e,, are unknown 
to me, I have calrulated them approximately from the eotm- 
preteen cornors. : 

The bigh-pressure diagram is the average of the two at 
upper left-hand side, page 175; and the kew-prresure one ie 
the average of the (to immediately below, both being, of 
enue, drawn to the asine scale, tix, 20 }b. te the inch, 

I should mention that this method! of patting the diagrama 
together is far from being new, but ix, | belivwe, very little 
used, although exceedingly useful, 

hi volume of passage, cleurnmer, &o., to _ erlinder. 

= - es to cylinder. 

Se=velume of email cylinder. ae 

GP= » Of lerge evlinder. 

7) Ub, is absolwte initial preesize im etal cylinder. 

t7 Ib, is absolute average prassire in receiver. 

rd ls the correct expansion curve for steaus in jacketted 
eylinders. 

g@ represents final volame of steam in small cylinder pas- 
sages, &c., at  preeware of 17 Ib, 

gs of this volume is comproseed into the paseages, &c., and 
@ only ia sent into large cylinder. 

a dd jay of Lamy 7 &e., AR} large cylinder, which ta 
5: * of originally 13 ih. re} com 
premned by large paston, ee en eee 
o ia correct expansion- in j 
epee pension-rcarve for steam in jacketted 
Lm, #,0,p,9 ia the theoretical diagram, which should 
have been uced ima single cylinder of nario capacity as 
farge cylinder, clearance being wil and vacuum perlect. 
erage Pressure of the two I make 15.9%, and final pree- 


sure 5.58 Ib. =356, which ie very high, for reasons 


already given. 

wane pressure of the theoretical diagram is 2.06, and 

ii ane, 4 coefficient which shows the amount of work 

got cut of team, compared wi 

Sbtsleed ender Fao Bs whet you ought to hare 
The engine from which these diagrams were taken, appeare 

to eaffer from an inwatficiency of jecketted surfar fur the 

ateniis is grileders, wr possibly sad inefirney of same, Orit 
¥ some fault equivalent to the barrel-she 

cylinders proposed by Mr. Gray. as 


Leadon, October 29, 1871, 
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W. Scrowwerpzn. 





To rap Epitos or Exorxexntna. 

Bre,—I woald sot have troubled you with another letter 
on this subject, but for tha ill-used tone of the last letter of 
*J.9.C"" He accuses me of wilfully misreprosenting his 
slatements, in order to avoed discussing the various questions 
he ralaos. Now, to he frank with “J. J.C hare either 
Hime nor inclination to discuas sch subjects in this way, and 

f my own deductions, 
Prefer to Lave done with the subject. For it seme 
that J.J. 0." did not write s¢ much with « view 
Ww correct ma, an to take the oppeetunity of intro~ 
ducing his own fractional form of eoettioiemt, and 
whieh he endearours to assure ue iv the only fore 
in which eoe@iciante hare any yale. But as an 
atonement to“, J.C." foe my alleged off banded~ 
nest, 1 will now bricily discuss the other pointe re- 
ferred to in bia lotier. 

In tho drat place, what T called his virtual state- 
taeat was deduced from the sentence at the begia- 
uisg of hia letter, whore, as an argument aganst 
measuring the sum at the termine! point, be says, 
“ Wire-drawiag tho steam passing into tho lange 
eyllmber will partly cause a fall of terminal pres- 
rure 


According to “J, J, C.," it ia then because the 
steam is wiredrome that the terminal pressare ie 
not om oxaet measure of the quantity admitted. 
And woaro, on the other hand, justified fo aswaming 
him to mean that if the same steam hai boen freely 
edinitted, it woall hare had a bigber vorubeel peas 
ture, and ovald thes have been measred to obtai 
the expansion; eyo, “ expansion will not be the 
same in amownt if the gives quantity of steam to 

' be expanded is wire-drawn instead af balag freely 
ts admitted.” And the explanation of “J. J. G."" ne to 
| the cause of this phenomenoa, oven when amended 
| by the substitution of radiation for reaction, cor~ 
a tainly docs mot help bis case; for he evidently 
——)|£25 forgets that it ia act the rhea, bat the heat, thas 
85 pediates from the receiver, leaving the equivalent of 

the steam ia the form af water, all of which must 

pase through the low - pressure eslinder, and be 





again re-avn| tated by the time it reaches the ter- 
t# aninal das af expansion. Now, it may be that 
es, «J, J.C." flods scenething farther on in his letter 


that clearly shows be held no auch opinion as above 
iy sho p auch op : 


f 
pit8 ow but he should rewember—and 
Pn tak Mr, Gray to node this also—that it is from what 


cases can alone be deawn; and J doe't think that “ J.J. C., 
ctor yeoonsidering this, will blame me for taking his words 
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at their legitimate value, even although he finds that he 


contradicts bimerl!{ a littl: farther om. } : 
Again, “4.0. C." thieks that the terminal pressure will 
not be oo high in fast engines as it will be in slow engines, 


because there is loss time for reeraperntion of any water 
formed in cylinder at commenerment of stroke, Now, in the 
tase of a jackwtted cylinder it is gonerally understood that 
there is so water formed at commenceroent of stroke, aod 
therefore it cannot be re-ernporated at ond of stroke, Aral 
in the case cf an unjacketted cylinder, W the piston travels 
ve fart aeto give leas time for porraporation, it will alaw just 
give peogeeticnately less time for condensation ) and, mere- 
over, were there Bo reervaporation there would practically 
be no condensation, heing the reeraporntion per ae that 
coearlons wratly the whale of the condensation at the be- 
gienttg of the stroker, So that in no case doos this assump 
then of “J. 3. CC.” bokd good, s 

Asto “J, J "own partioulur form of coefficient, and 
whirk be any je only ome of any vubor, it must be enid 
that it has the distingwuhing featare of showing tha worst 
powible engine to be as good a4 the best yeowihle, Thue his 
corfliciat of perfection Is ws cometanteof 1, and suppesing a 
dlogle evbiuler eapine supplied with steam the fell length of 
the strcke--which is suppming the worst poesible eanserra- 
tion of the steam—it would be quite competent for that 
tagine ty renlise dD. Ca" coetlicient of ee This 
of Meotf shows how utterly valorless is such m coefficient of 
efieieney, Whereas the weual ooeflicent comvezs to the 
}immediale and corpert ineasury of the value of any 
ecometsical steam user, Ati im all cases the 
highre the coefficient the greater the a of stom, be 
the distritetion of the steum what it ma trust in die 
cussing the remaining perta of “J, J. 0 latter T have 
affordesd hina the eequired satiafuetie, ami that he will now 
lelere hat in previously avoiding this discussion I mesther 
did ailogt, nor hed amy crcastn to adopt, an ingenious 


device iv do 20, 

















Yours respectfully, 
Cuseres Surrn. 
Hazileposl Iron Works, Oct. 25, 1871, 








THE PALLISER-PARSONS BOLT, 
To ree Evcrom or Esotreneero, 
Sree —t notice a letter bended ae above in your paper of 
Jost week from Mr, F, A. Peeet, in which he notes that he 
mrisionally protected amd atundoned « form of bolt with a 
Pelee shank on Segtomber Tiih, 184, which wae anterior 
to the date of my patent, 

T do mat quite ser the drift of Mr. Paget's communication, 
hus if i ia to ebew thot be thereby established « prior moral | 
eluim to the invention, votwithetanding the kegel right my 
patent gives me to it, Lbeg to refer bim to the provisioee) 
pretertiog Eobtsiced Auguat Oth, 1660,in which the tabuler 
shanked bott Is specified and which is anterior to his spplica- 
tion of September 1 ith. : 

My patent of February Gth wea eabetituted fer this pro- 
Viesewal protection, as therv wore same details which it wos 
enosidered desirable to amend and whieh could but be done 
by commencing a new patent; but my firet application ix 
sud&ciont to show that FE had invented and specitind the plan 
before Mr. Paget made any application for provisional pro- 
tection. Moreover in my patent the priatiple ef the invertaon 
is catried cmt snore coanpletele than Me. Paget cuntemplated, 
hie idea telag cosfined to making the shank tubular while 
mine embrae sin waidition to this form various ethers, for 
reducing the shank externally eo ae th make it of equal 
etrength with the screwed partion, and elill keeping parte of 
iis peremeter of the fall hemeter so asso ht the helo the 
eétuwed part would hare to geotrough. Ae regurde work- 
ing the iuvention, not only haw I suliumitted it to beth the 

ar Office aml the Adeuirnlty, bat I arranged with Mr, 
Hughes ata considerable expense to substitute theee bolts 
fer ordinary ones in the Millwall shield, awd it la admitted 
that the extracedinary resistance exbibited by that strocture 
to the fring of the braviest gune in the service, wae as much 
dus to the perfect manner in which the bolts fuléiled their 
alfice and held dhe parte together as the admirable system 
upon which those parts were constructed. I had, moreover, 
tmoade a series of careful experiments with and introduced the 
jolts with the shanks redaced externally for secaring Gehlug 
Pates on many of the leading railways, acd it was only in 
masequence of the fear of Htigation (now happily averted) 
that Largs eeateacis which hel bern mtade wera mot pro- 
ereded with, 

‘Therefore without im the least desiring to detract from 
any corzil that eeny be dueto Mer. Paget in the matter, I 
trust the abore remarks wil] chow thet I have morally a 
better claim to the invention than ke, independestly of the 
legal right my patent coefors om me. 

1 mim, Sir, your obedient Servant, 
i. M. Pansons, 





Riackbeath, Ovteder 2h, IS7T. 
| nS Sse 
SOUTH WALES INSTITUTE OF ENGINEERS, 

Taronhearr genersl mewlimg of the membera of this 
Instivute was held in dhe theatre of the Koval Institution of 
South Wales, at Swansea, co Saturday, the Lith of Ostaber, 
Mr. Willams Thomas Lewie, member Inet. UE, Presabent. 
in the ebair, 

The nesnisetion of office bearers for the ensnimg mcesion 
took place, The fullowing gentictnen wore balloted for, anual 
elected a talers of the lnmtute, viz.: Mer. Therm 
Tiryume ery. Bridgend; Mr. Lawrence Weyrorth, Wann 
Fawr Howes, Newport; Mr. Willem G, M°Murtrie, Camerton 
Colliery, Hoth; Mr Walter ell, Merthyr Vale Colliery, 
My, (seorge Jones, Hines, 

Jive president formally admitted the following members 
elected at the previous meting Mr, Charlee Beary James 
Merthyr Tydvcl: Me. Matthew Johe, junior, Merthy Tytvit : 
Mr. Charles John Sharpley, € Miybeer, Inia; My. 
Walter Lewis, Swanea; Mr. J tcrcuw, Mardeg; Me 
Davad Jewry hs, junior, Trduabert. 





















ithe Bitumen waste sane extont decnmyome! by tho come 


A diggisdien took con® paper by Mesere. W. Thomas 
Leak aed Morgan Reynolds, on ~The Neath Mineral Dis- 
trict,” which had been read at a previous mectiag. Carefully 
erecuted plans and sections, drawn on a Jarge rcale, to illus 
trate this pager, wore exhibited on the walls, The discussion, 
however, Wea ome possearing bat loeal interest, arm) would 
searcely be imtelligible if reprinted apart from the paper 
and diagrams to which it belonged At its comelusion. Tr. 
Gtashrvek paid that he thought it might be desirable if the 
different colliery proprietors would furnish sections of their 
pits; ass! he should fare much pleasure in placing the date 
that he has at comand before the Inetitute im the form of 2 
——— paper. 

President concurred thet this wus a very proper eab- 
Jeet for a committer, bat as its consideration would involee 
very conaiderable labour on those gentlemen who acrepted 
the respomsibility, he thought it would be much wiser to 
potpene the appointment until the other papers om this 
subject had been brought before the Institute, so that the 
whole district might te dealt wlth simullanesudly, with 
the hope that it would lead to a complete ileatiScation of the 
tertoas oon] seams and xo uniferm pomenelatuns, 

The neat paper brought op for diecusion was by Mr. 
Theenas Joseph, On the Changing Character af Coal from 
Bituminous to Authracite,” which been read at & previous 
werting. 

Tho resident was sure he only expreeed the opinion of 
tho sosenbers in saying that the subject was a most interest- 
ing cov, nod that after the care and ability displayed br the 
author, they should only be doing their duty in discussing 
the subject thoroughly, and, if necessary, adjourning it from 
linie to tite for that purpose. 

Mr. Bedlington comeurred with the author ia attributing 
the “slip cleavage” to the action of magnetic currents over 
leaythenod periods of time; but he ould ot agree with him 
as to the formation of aff the ‘slips’ alike, nor that there 
are ne slips in the highly biteminous seams of eal Efe did 
eet cleurly umderatand the writer's views ay to the relation 
he attributed betwee the pevscmen nt nhaonce of slips cleavage | 
and the presence or absence of free pas in the mala, whether 
he considered the slip cleavage actel simply sa a drain or | 
channel whereby the gas waa more rewdily liberated from 
the coal, asd thus present in barger ‘euler with slip 
clearnge, or did be thinkite absence, where the slip cluntage 
ia aioors wasting, was lee to a peculiar composition of the 
coal ? 

Mr. Thomas Joseph thought all our vwins of coal were 
originally bituminous, and in thet state the gns existed as 
bitemen is the tnal, On the production of the stip clearage, 


magortic setion thet produced the alip cleavege, and thne 
the tree gus thue evolved remained im (he ships and cracks of 
the coal and mijecent strata, produciog the gas or Sro-damp 
found so largoly in the Merthyr steam: coal distrirta And 
that this ection wes gradual and progressive, frean the sorms) 
Mtuminows goal to the pere sethracite. He thought the 
alteration in quality af be coals was dae te magnetien o¢ 
electricity onle. 

Mr, Hedlington eonsdered that the author shoali pro- 
deco acene evidence to hear oat ihe hypothusis which he had 
advanerd, furto hie mind it was dificult to ascribe the alip 
clenvages, and the changing character of the coal, with any 
degree of entinfaction, or certainly to the eifecta of magnetic, 
of electrical furces only. 

Me. Thetnas Joseph asid that cee strong reason that we 
should expect these great changes to be caused by ekctricity 
was the thoroughness of ita working. Tt ie well known aleo 
that electricity wil] taporlse any fusd compound, and we find 
free gas in these ovals of a seeni-bituminous and anidracita 
character, where we may amume the coal was nominally of 
t highly bituenineus quality. The ehangieg action takes 
effect from the lower scoms upwards, duc, as I beliewe, to in- 
tenee electrical action. which at tines becomes evident te 
Our senses, in the noises aceompanring marthquekes, and 
which are suppesod by many eminent men to be but ibe 
charges of electricity. The slips in the eos! and in the se- 
tumpanying strata are fourd to lie im the direction of the 
lines of the magnetic force, thet ia howecn the two poles 

Mr, W. J. Gabe did set agree with the author as to tho 
agency whick prodaced the changein the character of the coals, 
Ho bel sere doubt whether all the seasue of coal in this 
bosin were originally bituminous. There eam be little dobre 
but that enal was the rewult of vegetable decomposition, 
aided by heat and the preeeure of the saperincwmbent 
trata; and it eppeared to lum that the eval as it ts now found 
is peariy of the rame character to what it was in ite original 
coedition after sclidilicution, He was inclined ta think that 
the heat required for the deccesposities and conversion of 
the vegetable matter into coal was derived from the centre 
of the earth, and that during this peowese of emal-mmaking it 

roducel a greater e@ret wpem the western ead of Lhe coal 

asin than ou the eastern, « that the enal varied in quality 
fron anthracite to highly biteminuus The cause of Chis une 
equal action &, he believed, to be attribnted in a grind degree 
to the thinwing out of the old red saedstone from the east, 
where it is come SOOT. in thickness, to the west, where it 
almoet thins out altogether; asd that the Beat did sot 
penetrate to the casters portions of the ceailiehl with sudl- 
cient strength to dive otf the bitumen from the coal, beramer 
it haul 1 persa the R000 ft, fold evil eandetone, bal that on the 
weeters gart of the basin this protecting burvicr of old rod 
sanistove having thinned ont, the heat was ruffickatly power. 
ful tedrive off all the bitumen in the coe), prolwong the pure 
authenecite A practical knowledge of dhe coking qualities 
of the various coals in different be 6 condicnva this view 
of the matter tery strongly, and it ia found that the comle 
are mot Bituminous te the eastwards, ond mle that the 
appr coals are invanably more bstumwinous than the lower 
apes ip oll the different districts in the malfield. He thongbt 
that the elipa were caused by the eelion af magnetie forces, 
bot we find stips in every direction, and ungurstionably the 
maguetic fores was much stronger in sorne genlogecal periods 
thee ia others. Vie Cainkrien ond Bileriae foemuliona 

















have many more clearages than in these overlying, and 
pomibly this may have ariees from the greater temperature 
ander which thee rocks wore formed, inducing a more powers 
ful magnetic attion, =, 

Mr, M'Murtrie did not think the arguments urged by Mr. 
Gabe would hold throughout all the eonlfelds, In the 
North of England some of the upper seams are the best 
atenea coal, whilet the lower senmse are the best gas and 
coking coals, In Somersoishire also some of the docprst are 
the most bituminous, In respect to the author's theory of 
the action of electricity upom the slip cleavage, he thought 
it was & queation whether the reins of coal lose their bitumen 
in proportions to the presence of slip elenvages. 

Mr. Thomas Jeseph considered that Mr, Gabo's remarks 
fended rather to sspport his viow than cherwsee ; it wes a 
question, he thought, whether the intersal heat was pot the 
reault of electricity. 

The President was sorry to aay that he had mot been able 
to give thia subject tbe attention it deserved, but im his 
opiuiog the line of “dark emoky" coals lies further soath 
then it ia ebown on Mr, Joseph's plan in the Rhendda Fawr 
and Rhondds Fach Valleys. 

Mr. Theotnae Joseph eaid that at Dimas, the col was 
“dark smoky,” be followed the beds according to their 
stratificntion. 

The Previdemt remarked there waa ne evidence as to the 
coals imeroasing in Litemen at Ferndale, towarla Porth, He 
thought Mr. Joseph was argeiag upon what is found in the 
Yew coals, The steam coal is wot “dark emoky" at Forne 


Mr. Hugh Begg said he bed taken evals fron Lhrrnpis 
anil from the Park collieries, andl hal coked them purpovel 
to judge if one was more cronky than the other, but he eval 
oheerte to difference. 

Tho President «aid if wo take the Navigation coal, there 
was uo evidence that it isereased in bitumen and became 
tare amoky to the ecotb; and be thought that was stz 
pioneg agtivat the line of “dark amoky” adepted by Mr. 

oor pt 

Mr, Thomns Joeeph evmarked that the coal was very 
bitumineus at Dinas. 

The President thought that was no proof of its incroasing 
in bitumen at Navigauew, of ka the western portion of the 
Rhondda Valleys 

Mr. Thoanas Forster Brown, is moving the sdjourement 
of the discussion 16 the next meeting, eaid be thought the 
slip chatage might be duo th both electricity and heat. He 
thought the kea of bitumen from the coal over a portion of 
the coal deid wee doe to the action of internal heat, « stron 
proof being that the further away from the lower beda on 
rocks, the more bitusninous the coal becomes, 

Mr. K. Bedlington, in sroondimg the motion for adjourning 
the discussine, remarked that there are many different 
elements in the compesition uf coal. It ia known that it ia 
derived from vegetable matter; these regutable matters may 
Fare kouch im their cumepocition, and he isa not see why coxl 
im hke masner shwuld not tary is composition from the same 
canse. There mar, however, be changus of character caused 
by electricity and from beat. 

(To #¢ continued.) 

Tee Gamat Weeteas Kateway.—On the ith last « 
now tation, to be called Royal Gk, between Westbourne 
Park end Blbop's-roed, will be opemel for treffic; axl on 
the same day a new station will be opened at Weelcurne 
Perk, wt which nearly the whole of the Great Weatern main 
line traina will call. 





Fsoisersine Soctery; Erso’s Cottegr—A tasoting 
of this Sorety tock plaee on the 20th of this mosth, 15 
members were present, A peper on Mont Cenia was rend 
4 the President (Mr. Hunter}, who very clearly described 
tbe methods pursued in constructing the tunnel and the 
a * Peper was ilinetrated by the drawings of 

©. Vivian. 





A Woxpesve. Gow Caanox.—The military amd aval 
correpondent of the Tiss recently entertained the readers 
e@ that journal with a startling pirce of latelilgesce rape*- 
ing an extraordinary gun charge. Heferring to « setios o@ 
eaperimenta, which are being carried out at the present time 
by the Committes oa Exphoeaves with the 1039. gus at Wool- 
wich, we find the following statement: * The wea fired 
with the enormous che ef 700). of powder, and a cy- 
Hinder weighing $00 Ib., the comsequences being rather more 
then were anticipated, ns the gun was diammimnted frou ite 

firms, and patest bulfers consideratly damaged,” 

more as such & charge would be" rather more" than the 
bore of the gun would contaia, it is not unrensonable to sup- 
pore that the results were “rather more” than were aztici- 
pated. Tho Committer are experimenting with the view of 
ascerteining the pressumve at laterrals throughout the whole 
lungth of the bore of this gun, and also ot testing its ems. 
duranee, Bet wo think it iscarrying matters little too far 
when we find it stated by the seme wrter that * the pan has, 
however, to undergo stil durther trials, for it has to be Grol 
with foer charges of Dib, of powder each, and four of 
1200 th. eaeb Hewwweer, the Committee kaow their aon 
business best, and we sappose they will flad « way of stow- 
ing avay powder and projectiie wocsewhere or other in the 
gun, <r if they cannot, he Tvace" writer will doubtless fiod 
in forthem. Traly, we sbould livein wcadrous times did mot 
the farts of the ense slightly di@er from whet the Time” 
coctespendent would have ua bellewe. As it io, the 10in. 
gut bas caly beem fired with powder charges of 70 Eb. amd 
87 Ib.—nnd theee were rather bigh we should eny—and with 
projectiles weighing 400)b. and S09b. 1t in true dhet the 
gun has to usdergo farther trials, possibly with keavier 
charges, bit what ibose charges are to be hae wot yet been 
decided, ‘The lanepinatire genius co the Troes, however, 
say take our ord for it that the Committee do mot at 
present ee wing 1210 Jb, powder chargea-~-nor even 
UU Ib, —eath the 10 in, gan 
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THE MEGAURA. 


‘the Admiralty in sending the ship to rea. 
|body cannot even take shelter behind the flimsy 
‘Z| protection afforded too often by the exense that 
Fey {there were no data upon which to estimate the 
7 danger, 


~ attainable, 
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were worn away, holes were 
was searecly thicker than a sheet of paper, The 
officers who were enabled to make an examination 
reported “that, even in the event of the present 
leak being thoroughly stopped. the plate ia so 
honeyeombed from corrosion, which they attribute 
to age and wear, that they consider it most unsafe 
to proceed on the present voyage unless a thorough 
examination of the ship's bottom could take place, 
removing the cement, mud putting new plates on, 
which under the present circumstances is utterly 
impossible.” And again, Captain Thrupp states 
that 

+ "Phe diver reported the ship's bottom was gene« 
yally clean, but ihere were several rusty spots ; the 
leak he diseovercl by placing 


until he fele the suction of the leak through the | before, the public welfare is 


hole, he could not say whether the other rusty 
spots were nearly leaks or not, but the corners of 
two overlapping plates were eaten away near the 
bad plate to the extent of din. by Ifin. He could 
ensily have picked through the rusty iron left with 
his knife, but thought it would not be right todo 
ao. Levides these rusty epota, damaged corner. 
plates, and the leak itself, the diver reported five or 
six plates, from the keel upwards, lonked very rasty 
under the stokehole. Netween ¢ight sat nine a.m, 
on that Sunday, the [Sth of Jaume, Messrs. Mills 
and Drown reported again to me that, upon a 
further examination when the —_ was pumped out 
dryer, we found many of the girders eaten through 
at the bottom, and others nearly so, one of those 
quite through ran across the plate through which 
the lenk had taken place, 

* ‘The bilge pampe were constantly being choked, 
and on the doors of the valve boxes being taken off 
to clean them, also the lid of the non-return valve, 
pieces of iron were taken out about a quarter of an 
inch thick and an inch and a half diameter, evi- 
dently having been washed from the bottom, for 
some of them had remains of ecment on them.” 

The foregoing extracts explain the whole cause 
of the disaster, and relate it so plainly that no one 
can fail to appreciate the enormity egeerpgy 

‘That 


Nearly 30 


ears old, the Megwra had 
long been reckoner 


as unsenworthy, and Mr. 


es | Goschon and his colleagues must have been aware 


of this fact before she started on her final voyage. 
And although the Firat Lorl may natarally plead 
that be was new to the position he holds, and was 
entirely ignorant of his duties, it might have been 
expected that practical advice on the subject was 
But there is a cireunmstance "worthy of 
especial notice in this matter. When the question 


Tur of the Megwrmn has now been come | of the safety af the Megara was discussed in Pare 
pletely told, and the blindest and most unseru-|liament last winter, it will be remembered that the 
pulous defenders of aa incompetent Administration | gentlemen who expresse) their grave doubts, were 
will have hard work to explain away even to their | met with unseemly flat contradiction, Were those 
own satisfaction the criminal stupidity that so) high spoken denials simply the expression of gross 
nearly caused the loss of all on board the worn-out | ignorance, or were they deliberate untruths? Lear- 
vessel, For many months the Admiralty, a ing in mind that the general condition of the 
its mouthpieces, bad the power of denying the | Megara was officially recorded. and that an inspec- 
sorious charges brought against them, and if the} tion had been made—so it was snid—nt Queens- 
Megwra had reached her destination in safety, or had | town, we can scarcely arrive at any other than the 
she gone down with all her crew, Mr, Goachen and | latter conclusion, and that the strongest attempts 
hia responsible colleagues would have saved their | were made to cover the first fault at any price, the 


reputation, and the country would have continued 
to believe that the charges of incompetence brought 
againat them had no better foundation than mere 
personal animosity, Fortune, however, did not 
smile upon the Firat Lord, and, thanks to the 
ability and uncensing energy of her captain, the 
Meyaera mfely reached the island where she now 
lies, Let us briefly glance at the circumstances 
which occurred after she left Quevnstown, subse- 
— to her inspection (!) at that place by the 


dmiral. Almost by a miracke the Megera achieved | 


a part of her voyage in safety, and apparently with- 
pt pict rhe inueh water, but on the! Sth of June it 
was found that she leaked considerably, and so 
ignorant were those on board of the condition of her 


tes that they attributed the leak to the loss of a |i 


rivet in her bottom. It waa soon found, however, 
that ihe water gained, and nothing was left but to 
inike for St, Paul's, where the captain hoped he 
might be able to muke such teny repairs as 
should enable the voasel to arrive at her destina- 
tion. But when St. Paul's was reached in heavy 
weather, and an examination waa made by means 
of the diving ongeeei, whieh had been demanded 
by the captain before he left England, the real 


delinquents at the Admiralty trusting to good lack 
to keep the ship afloat til she reached Australia, 
when she could have beew quietly disposed of, and 
official eredit saved, Lf any inspection waa really 
mae at Queenstown, the condition of the vessel 
would have been asecrtained more easily than it 
afterwands was at St. Paul's, and no terms of con- 
demoation can be too etrong for an net that dis- 
missed a large body of men on so desperate a ser- 
view. On the other hand, if the inspection was not 
made, false statements were very freely uttered, 
and anyhow a gross attempt bas heen made to 
deceive the public and to maintain official credit 
even at the cost of hundreds of lives, Either the 
a oe examined at QQucenstown, or she was not; 
if was inspected, it was well known at the Ad- 
miralty that her plates were rusted down to the 
thinness of paper, and that her beama were eaten 
through; if she was not inspected, the position in 
which the Admiralty stands towards the country 
coukt not possibly be worse; a third suggestion. 
namely, that an inspection waa ordored, and im- 
perfectly made, is not very probable, for the sub- 
ordinate servants of the departmenta know and do 
their duty better than their superiors, 


271 

In whatever light it may be regarded, the loss of 
the Megera admits of no palliation whaterer, and 
the public will, with unanimous voice, demand that 
the authors of the crime be bronght to justice. 
The Pall Mell Gazette considered that some one 
ought to be hanged. We do not goso far ax our 
contemporary, though possibly such a course might 
serve as & Warning, could be executed without 
much foes to the State, But we protest, in the 
name of the whole nation, against be appointment 
of men to responsible situations for which they are 
utterly unsuited, and against the facilities they 
86 for stepping out of unpleasant positions 

to which their ignorance or folly has brought 
them, If justice be done in this matter of the 
Megyera, we shall have some confidence in the poa- 











his hand over each \aibility of Admiralty reform, but if, a3 has happened 


made subservient to 
personal interest, our navy must reannin at the 
mercy of the administration that now misdirects it 
until better times. 


STEAM ON THE FARM. 


‘The current number of the Jowreat of the Royal 
Agrienttural Society of Exgland® be in the 
banda of all interested in the progress of steam cul- 
tivation, and in the use of stenm power for farm 
purposes generally. In July last the Royal Agri- 
cultural Society as most of our readers are no 
doubt aware—curried out at Wolverhampton a 
most extended series of trials of ateam-ploughing 
machinery and of traction engines intended for 
farm purpodes, and it is the reaulta of these series 
of trinls, which are given in the number of the 
Jowraal to which we have just referred, The data 
collected at Wolverhampton are given in the 
Jowraai in a brief * Report on the Trial of Imple- 
ments at Wolverhampton and Stafford,” by Lieut.- 
Col. F. M, Wilson, senior steward ; in a ** Report 
on the Triala of the Steam Cultivating Machinery 
at Wolverhampton,” by John Algernon Clarke ; 
in a + Report of the Judges on the Triala of 'Trac- 
tion Engines at Wolverhampton,” by F. J. Bram- 
well, CE, and James Easton, C.E.; and lastly, 
but by no means least, in a set of admirably 
detailed ‘Tables, which a these reports, 
and whieh were prepared by the consulting engi- 
neers to the Society, Meeara. Eastons and Anderson, 
and their assistants, The great length of these 
reports, and the fact that they necessarily contain 
much information which bas already appeared in 
our pages, ef course prevent os from inting 
thom in this journal, while to publish them in 
abstract, would, we consider, be manifestly unfair 
to their authora, as giving no just idea_af the 
labour whiel has been bestowed upon their work. 
But while this is the ease there are several promi- 
nent facts brought to light by the Wolverhampton 
trinls, which deserve a far wider publicity amongst 
enginerrs than it is probable that they will get 
through the channels of the Society's transactions, 
and ting these facts, therefore, we propoee to 
say something in the present article. 

One of the most striking featares which distin. 
guished the Wolverhampton experiments from 
those previously carried out by the society, con- 
sisted in the application of indieator to the 
farm locomotives daring the trinls on the brake 
and to the steam-ploughing engines while at work 
in the field. It ia true defects in the 
fittings and indicator gear supplied by some of the 
exhibitors, and from some other causes which it is 
upn to enter into here, the indicator ex- 
— were hot s0 complete as was desirable 5 

tat, —_ their imperfections, they farnished 
much valuable information, while, moreover, they 
tended to familiarise agricultural engineers with the 
use of an instrument which should be employed 
habitually by every engine builder, It will re- 
membered that, while the Wolverhampton trials 
were in pro} we devoted much space to an 
account of them, and it was our endeavour to make 
this account as complete as was possible in the time 
available for its ——— The revelations of the 
imdicators were, however, accessible to but a very 
limited extent at the time that our reporta were 
ablished, and hence it was impossible to deduce 
rom the experiments the facts of which we propose 
now to speak. 

The first of these facta—and a very curious and 
valuable fact it is—is that the power expended in 
moving earth by eteam-cultivating tackle is prac- 
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tically unaffected by the epeed at which the earth 
ia moved. Ip their very complete table showing 
the results of the triale of steam-caltivating ma- 
chinery, Messrs, Eastons and Anderson give columns 
containing respectively the weight of earth moved 
r yard run of implement, and the number of 
vot-pounds of work indicated by the engine per 
yard ran of implement; and from these is deduced 
the indicated work of the engine in foot-poumds oi 
pound of earth moved, this being given in another 
coluwn. The following extracts from thin oolamn 
are given as proving the fact to which we have 
referred :-— 
ad engine 
pousde per tb of 
ord — fall speed ae a 
Amica and = Barf ha eet 


“ " iid 
Barrows sol Stewart—fall peed tha 
« we half apoest ts 
” - os wp 
* “ half sped =, aa 
Ravensthorpe Company—tull speed ae = 


halt epoed oa 
” = one-third epeed ws 
Thene reaulta ahow that, practically, the resistance 
was independent of the speed, and they tend to 
prove, moreover, that almost the entire power is 
absorbed in simply breaking the earth and over. 
coming frictional reaistancea—that power expended 
in throwing the earth upwards or to one side form- 
ing no appreciable portion af the whole. The 
wer abeorbed in the Intter way will of course 
crease a8 the aquare of the epecd, and had it been 
at in amount, the effect. of the speed would bave 
een visible in the reeulta we have quoted. 
1 It unfortunately happened that from the shortness 
of the trial at Harnharst, and the bad weather and 
bad water which had to be contended agninat atStaf- 
ford, the indicator experimenta on Messrs. Fowler's 
seta of double-engine tackle were very far from com- 
plete, and reliable information, therefore, ia mat 
available os to the power expended in doing the 
work on that system. The average reanlta obtained 
on the heavy lands at Stafford, however, in which 
diggers were used, were aa follows : Fowler's various 
aystems of tackle showed an expenditure of 21.8 foot- 
pounds of work per pound of earth moved, while 
In the case of Messrs, Howard's various systema 
the average waa alao 21.8 foot-pounds, and with 
the Pisken fust-rope tackle 23,9 foot-pounda, It 
appears aleo from the experiments that the ploughs 
and diggera required about 10 per cent. more power 
than the cultivatora per pound of earth moved, the 


ploughs, however, being rather more easily worked | ; 


than the diggers, ‘The average results obtained in 
the light and heavy loada at Barnhuret and Stafferd, 
respectively, were as follows : 

. Foet-pounds of work per 
pound of earth moved. 
Laght land. Heavy land. 
one SL? 


Dug or ploughed... 13,7 
Cultivated ... , 16.2 S13 
The heavy land thus caused an increase of the re- 
sistances amounting tonbout 24 per cent. The fol- 
lowing deductiona na to the expenditare of stores 
per acre, and the performance of the ploughing 
engines, although to some extent imperfect, on ne- 
count of ita having been impossible to make com. 
plete observations on al] the sete of tackle, are alao 

of much intereat, 


Maxi- Min!- Aver. 
mush mut. ape. 
Consumpthea of eval per acre . Mth, 119 Ih 1GL Ih, 
ws » «water e " au aun 115 gale. 
« » 0 sed taldow por 
ere .,, - = - 61 os 
Weiter evaporated r of 
com), tos pe _ , Al, es, 2 Th 
Coal barmt per ween lidlowwd 
pales pauaet pet bcur . we BO og £3. 7 
Weight of earch moved per peand 
+4 eal 7 “ ~ Lb ten 8 T43tons 93 tem 


In the report on the experiments with traction 
engines the principal faeta wot olready given 
io our own accounts relate to the information 
afiorded by the use of the indicator during the 
brake terials. Tt appears from theae resulta that the 
loss by friction, or the difference between the power 
given ont on the brake and the indicated power, 
averaged, in the cnae of these engines, 14 per cent, of 
the indicated power, the maximam loss being 24 per 
eent., and the winimum 12 per cent. In the case 
of Meears. Aveling's Chree engines the average loea 
was but 13.7 per cent., the maximum loss being but 
16 per cent,, or the enme as the aver for the 
whole of the engines tried. The poor y ew per 
indicated horse power per hour varied from 3.21b. 
as & minimum (in the case of Measrs, Aveling's 
I0-horse engine) to 5.11b. as a maximum, the 
average being 41b, for engines with locomotive 





boilers, 4.41b. for those with pat boiler#, and 4,22 Ib, | to one round—No. 20 of the early series if we rightly 


for the whole number of engines tried. TPerbapa, 
however, the most unexpected fact shown by the 
report is that, whereas the five engines with loco. 
motive boilers and steam-jacketted eylinders used 
op an average 32,7 1b, of stenm per indicated horse 
power per hour, the two engines with pot boilera 
and unjackettel cylinders used but 27.5 lb, only. 
It appears probable that this result was due to some 
priming taking place with the former, and a certain 
amount of superheating with the latter boilers; 
bat this is a point on which, aa well as some other 
matters set forth by the repart, we shall speak on 
some future occasion, At present we merely re- 
cord the fact; but in doing so we should at the 
same time mention that, notwithstanding the 
differences in the averages, the minimum consump- 
tion of steam per indicated horse power hour 
was practically the same for the two classes of 
boilers, being 27.3 Lb. for the locomotive and 27.4 Ib. 
for the pot type. 


THE 25-TON GUN. 

Taz 35-ton 7()-pounder yun haa recently entered 
upon a néew phase of its chequered existence, 
having been bored out to a calibre of 12 in., 
which it wae originally intended it should have. 
Tt will be remembered that at ita proof, when its 
enlibre was only 11.0 in., it gave very singular and 
uncertain resulta as regarda pressures and yelocitics, 
It did not consume the whole of ita powder charge, 
and the remedy for this defect has been the en- 
largement of the bere. By this means it was 
anticipated that the whole of the charge being 
shortencd would be consumed, and that better 
reaulta altogether would be obtained, We mach 

uestlon whether the remedy ia not worse than the 
disnane as far as the ultimate efficiency of the 
weal ia concerned, and for obvious reasons to 
which we shall return. ‘The gun waa tried at 
Woolwich last week under ite altered structural 
conditions with 110tb, and 115 1b, powder charges 
and a fjat-headed solid 70) lb. projectile, ‘Two 
different kinds of pebide powder were ued, viz, 
Waltham Abbey large grain, and Belgian small 
grain. ‘The results of the practice are given in the 














following Tablea: 
= Freer Sanius ov Rursatuswte 
‘Sg ly 8 ie Initial 
é ag 5 Description of powder. DE velocity io 
AEBSE Sr feet par 
; | = ea scoond., 
EV ———— —'—. 
1, ELO Waltham Abley lange grain ...| 700! 1274 
3 Belgian sexall ale” . oo} on | 2G 
a = thom 1. G. . al oo laea 
4 w ian 5. G, ene ore] ow lane 
6) Waltham L. G. a: i | 1372 
6! * ltelgin RG. wt | ise 
Saconp Sevize or Exverimen 
1) 115) Waltham L. G. ‘ 700) 1AM 
2), |Belgian & G. » | 1800 
a. ,, Waltham LG. * 12se 
4| |, |Belginn & G. * | Lass 
5) yy | Waltham LG. aa 1205 
6 ,, [Belgian 8, G. 1450 








Judging from the above Tables the results at 
first sight would sppear to be in favour of the 
Belgian powder. Aa far as velocities are concerned 
this ia 30 to a slight extent, but the pressures with 
the Belgian pewter were tmttch higher than thoee 
given by the Waltham powder, even proportionately 
to the velocities. “This disadvantage, therefore, more 
than counterbalanees the slight increase in velocity. 
In the second eeries of experimenta the pressures 
were found to be considerably less than in the firet 
series. ‘The highest pressure registered with the 
Belgian powder was 30 tons on the square inch, 
whilst that exerted by the Waltham Abbey powder 
waa somewhat under 25 tone. This contrasts 
favourably with the 47 toms per aquare inch ob- 
tained from the experiments made in the early part 
of the year, In all the experiments above recorded 
it is presumed that the whole of the powder charge 
waa ignited, inasmuch as no wncoasamed grains 
have since been found between the gun and the 
target. So far, then, the results have proved highly 
satiafactory to the Committee on Explosives, who 
are congratulating themaelvea upow having got the 
gun todo all that was expected from it; that is, 
as far as regnrda the nature of the tests hitherto 
adopted. ut we would remind them that in the 

ials made with the great gun, whilat ite calibre 
wan 11.6 in, some still better resulta were obtained 
than those above recorded. We refer particularly 


remenber—which was fired with 120 Tb. of pebble 
powder, anglazed and of oniform grain. There a 
velocity of 1954 ft. per second was obtained, with 
a pressure at the rent of 20 tona, aml on the base 
of the projectile of 21,7 tons per square inch. 
Having hit upon these results we think experiments 
abould have been pushed further with the same 
powder before re-boring the gun. 

Bat the real efficiency of the gun is not se mach 
to be measured by the results of pressure and 
velocity, na by those of necuracy and penetrative 
poe for which it yet haa to be tested. And this 

rings ua to our reasons for questioning whether 
the remedy of boring it out to a larger calibre is 
not worse than the disease, ‘The altered conditions 
of course necessitate an altered form of projectile, 
To preserve the same weight with an increased 
diameter it must be made shorter, and this altered 
form is open to three serious objections. In the 
first place the shortening will give rise to unateadi- 
nese in flight, whilet in the next the enlarged 
diameter will offer a greater resistance to atmo- 

heric pressure, The result of this will be, in 
the third place, that the velocity will fall off as the 
range increases, and the penetratire power will be 
reduced in a corresponding degree. Moreover, the 
projectile having an inosensed ameter, will have 
of itself more work to do in penetrating the 
target when it reaches it, as it will have to make n 
larger hole, and this, too, under the impaired con- 
ditions to which we have just alluded, The fact ia 
that the propertions of the gun bave been bad from 
the first, Had Colonel Campbell been asked to build 
4 suns to carry a given weight of metal, ray, 700 Ib, 
he woukl doubtless have produced the present 
weapon, but with an increase of about three ealibrea 
in its length. It would then have consumed the 
whole of its powder charge, and for snoght we can 
seo, world have given no trouble to the Caromittes 
oo Explosives. As it ia, the Admiralty fixed the 
main detaile of the yun, the dimengions bein 
governed by the size of the eurret, whieh ia oun 
too short in proportion to the weight of the pro- 
jectile, They have, in fact, built their carringe first 
—for # furret ship is but a gon enrriage—and 
ordered the gun to suit the carriage instead of 
doing the reverse, as common sense alone onght to 
have suggested should be done. However, aa the 
gun bas satisfied the Committee at Woolwich we 
can only hope it will uot disappoint them at Shoe- 
buryness; it is to he remembered that there are 
nine more of these monsters whoee fate we are 
aAUAbOUsly availing. 


A NEW GAS. 

Jupeine from the frequent attempts that are 
mude cither whaily to napemet ordinary coal gaa, 
or to improve ites manufacture, there must be « 
very widespread diasatiafaction with oor present 
means of illumination, And this feeling appears 
to increase just in proportion as the manufacture 
and we of gas extends, But io troth, at the best, 
the ordinary product of our gas companies le cer. 
tainly open to improvement, What we want, and 
what we ought to bavein this much vaunted age of 
scientific progres, id A gas posscesing greater purity 
and higher ew power, and which will prove 
moore economical to the conaumer than that with 
which we are at present supplied, ‘To attain this end 
many variations have been introduced at different 
points in the process of manufacture, and many 
achemes have been devised for treating the gas at 
the burner, All of these notions have resulted in 
a grenter or lesser degree of success, more generally 
lesser than greater, Carburation has at all times 
had ita votarica, and the attempt to convert the 
Volatile constituenta of the residual products inte 
ermnanent gaa, has been made over and over again, 

it, Up to the present time, without success. It 
has been the éffe mar of wany inventors in this 
direction, who have alwaya been foiled by the 
yroduction of other liquid hydrocarbons, which 
ave ¢ither condensed when the gas cooled, or, at 
tho beat, before it had travelled any grent dia 
tance, The failures of some do not appear to have 
prevented others from following up this seductive 
subject, but rather to hare stimulated them to 
further researches. ‘Ibis was the case with Dr. 
Eveleigh, who, 80 far as we are at proaent able to 
judge, has succeeded in converting the residual pro- 
ducts into permanent gas, in a thoroughly practical 
manner. 

Fully impressed with the feasibility of the iden, 
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Dr. Eveleigh some time since erected a sinall gas- 
works in the rear of his house at Peckham, ‘There 
he experimented, altering and tos hia appa- 
ratua from time to time sa he found necessary, 
until at length be waa enabled by it to effect the 
object he had in view. “The apparatus cansasta of 
a Lan of iron retorts, in which the beat and 
richest portions of the gaa contained in ordinary 
Newcastle coal are distilled over at the compara- 
tively low temperature of about 900 deg. Pahe, The 
hydrocarbon oils go over with the gan, and they 
are carried together to a condenser, where the oily 
matters are rapidly condensed, the gaa eager. on 
to ite own condenser and purifier, The hydro- 
carbon ils are oollected and passed firat into a 
heated pan, where they are re-vaporissl, the 
vapours being conducted to a recistillation retort 


of about 1200 deg. Pahr. B 
through charcoal, it is found that they are decom- 
pane and converted inte a permanent gas, which, 
owover, is of a lower illuminating power than that 
produced directly from the coal. ‘This secondary 
gas ia powed through « condenser, from whence it 
te conducted to a receiver containing the primary 
gaa with which it is mixed, the anion of the two 
giving a gas of very high illuminating power, 

Dr. Eveleigh'’s experience during « long conrse of 
trials at hia works is, that ihe retorts, the beating 
pans, and the re-<distillation cylinders require only 
two-thirds of the quantity of inel employed in the 
ordinary process, owing to the superior quality of 
the coke prodneed. As regards tho results of work- 
ing, be finds that one ton of Pelaw Main (New- 
castle) coal, without the aid of cannel, produces 
11,000 eubie feet of 1§-candle gas with only 2? 
grains of sulphur in any form in 100 cubic feet, or 
about one.twentieth of that usually found By 
slightly increasing the distilling heat, 12,000 cuble 
feet of 17-candle gas can be obtained from the same 
quantity and description of coal as above, but with 
a slight increase of sulphur, not however exooedling 
5 grains, ‘The yield of oil is found to be twenty 
gallons per ton of con), and in ita re-distillation two 
valnable products are obtained in addition to the 
gas. Une is the pitch, which bas been asaeesed at 
avery high market price; and the other in a dry- 
ing ail, which Dr, Eveleigh otatea to be of value 
for varnish or painting external work, especially for 
ironwork, cither exposed to the atmosphere or sub- 
merged in water. There appears to be no difference 
in the quantity of ammonia obtained, but it is 
stated to be produced in a better, purer, and more 
tmarketable form, 

Any statements respecting the reeulta of a new 

rocese which has been worked out to a successful 
isaue, are very properly liable to be received with 
caution—and even with distrast—when they pro- 
ceed from the pen of the inventor himeelf, Dr. 
Eveleigh has, therefore, acted judiciously in in- 
viting Dr. Letheby to inspect his works, and report 
upon his process of gas making, and the results 
produced. ‘This Lr, Letheby has done, and a copy | 
of his report now lies before ua He tested the! 
iaminating power, ani the chemical quality of the 
gaa, which hat been made and stored for several 
days at the works, The gas, having been produced 
ata low temperature, had a much lesa offensive | 
amell than ordinary co! gas, and it was so rich in, 
hydrocarbons that it could not be burned from a’ 
standard argand burner, with 15 holes, and a7 in, | 
chimney, at a greater rate than 4 cubic feet per 
hour. At that rate it gave the light of 15.74 
standard sperm candlea, each conauming 120 grains 
of sperm per hour. The illuminating power of the 
lag the parliamentary rate of § cubic feet per 
our, Was therefore equal to that of 10.68 standard 
sperta candies, ‘The illaminating power of ordinary 
Londen gna ix from 14 to 17 candles, and even this 
result is only obtained by using @ large propar- 
tion of cannel coal. With regard to the purity 
of the gas, Dr, Letheby reports that he found 
it quite free from aminonia and sulphuretted 
hydrogen, The quantity of sulphur in other forms 
was remarkably small, amounting only to 3.77 
gtaine per 14) cubic fect of yas, or about one- 
tenth of what is frequently found in ordinary 
London gas. Tho ouieating ower of the gas 
obtained from the volatile constituents of tho tar 
was equal to 17.3 sperm candles, Dr. Letheby 
considers the results to be highly satiafsetory, and 
to show that the process is cpante of ncing & 
rich gas of great Uuminating power, and of remark- 
able purity a4 regards the absence of sulphur, 

The question of the supply of a cheap, brilliant, 
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and pure gas to the public is now occupying the 
attention of the Special Gas Committes cf the 
Corporation of Landon, About twenty of the gen- 
tlemen composing this committee visited Dr, Evo- 
leigh's worka last wock, and wore satisfied with 
what they saw aa bearing — the question under 
their consideration. Bat however valuable may 
be De, Letheby's report, or the favourmnble opinion 
af a acore of gentlemen composing a gas committee, 
neither one bor the other are,in the present in- 
stance, based on anything more than an experiment 
—a large one it may be, but an experiment still. 
It. is, therefore, eatiafactory, in the interests of 
what appeare to be a very important discovery, to 
find that arrangement have been made with the 
directora of the Barnet Gas Works, whereby the 


g inerits of the invention will be put to the test of 
charged with charcoal, and heated to a temperature © 
passing theae vapours | 


practical use under the ordinary circumstances and 
contingencies attending the supply of gas to the 
public, With this view the necessary alterations 
are now being made in the works for carrying out 
the arrangement, which provides for 100,100 cubic 
feet por day. The chief features of the agreement 
are, that the new gaa company shall make and 
oupply gas of 20 candles iltiminating power, which 
shall be absolutely freed from ammonia, and in 
which the sulphur in any form shall nat excced 
6 graine per 100 cubic feet, It is expected that 
the works will he completed in another month, 
when the merits of the invention will be more 
clearly and effectually demonstrated than in any 
other way. An soon ag the works are in operation, 
we purpose availing ourselves of the permission of 
the directora of the new gas company to examine 
inte the whaler process and ita resulta, ond we shall 
lace the particulars before our readers, Vr. Eve- 
eigh’s invention ia of sufficient promise to justify 
the expectation that Barnet will prove the start- 
ing point from which we may hereafter date the 
supply to the public of brighter, purer, and cheaper 
gas than they can obtain at the present time, 


THE SEWAGE AT BIRMINGHAM, 

‘How shall we dispose of oor sewage?" ‘This 
is a question which sorely exerciaca the minda of 
moet of our town councila, At the preaent time 
the Corporation of Birmingham are upon the horna 
of adikemma, Hy injunctions from the Court of 
Chancery they sre obliged to adopt some efficient 
means of ahating the nuisance which at present 
is caused by the sewage of the borough being dis- 
charged into neighbouring watercourses in an 
offensive fone. By reason of the immense volume 
of sewage to be dealt with, and the peculiar physical 
position of the town, the erage to be solved 
stale alone ; therefore but little guidance can be 
obtained from the examplee of other towns. 

‘This much is certain. Upon the action about to 
be taken by the Birmingham Town Council will 
very en depend the future of the sewage ques- 
tion throughout the whole country. For this reason 
the Report of the Sewage Inquiry Committee of 
Hirminghsm, which baa just been presented to the 
Council, pomewies a national interest, not only 
from the intrinsic importance of the subject dis- 
cussed, but equally because of the exhanstivenessa 
of the document itself. 

Such being the case, we propose to examine the 
report, a copy of which hes before us, Firat, 
however, a word as to the circumstances which 
led to the appointment of the Sewage Inquiry 
Committee and the preparntion of this repert, 

The town of Binningham stands almost upon the 
ridge of bigh land which divides the eastern from 
the western waterahed of England, and itis, there- 
fore, remote, not only frotn the sea, bat also from 
any largeriver. Sach being its position, there are 

ceuliag diftculties in disposing of the sewage of its 
ite population. Hitherto almost the whole of 
the sewage has been drained into the eimall river 
‘Tame, polluting ite waters to auch an extent, that 
the Right Honourable Sir C. B. Adderley, Bart., 
M.P., through whose estate the contaminated stream 
flows, has obtained an injunction from the Court 
of Chancery to restrain the Corporation from 
continuing to poison this ‘river, The nuisance 
arising from the sewage farm at Saitley haa led 
to another injunction obtained by the inhabitants 
of the adjoining distriet of Gravelly Hill. As 
these injunctions forbid further delay, immediate 
action is gn grits necessary, Since there are 
no means ar germ of the sewage while it re- 
mains unpurified, some mode of purification must 
be found. ‘The great question onder discussion 
is, whether the Council shall endeavour to utilize 


Ce ___ 
the manurinl properties of their sewage, or merely 
adopt means to purify the effluent water at the 
outlall, Between punfleation simply, and purifica- 
tion in conjunction with utilization, lies a world of 
difference. Each system has its advocates, Mont 
probably = middle course will by adopted. 
That is to eay, it seema most likely that the 
Council will reply at present upon perteation only 
for the bulk of the sewage, at the same time try- 
ing the gradual introduction of a complete system 
of utilisation. Whichever course they may adopt, 
the operations necessary will throw all previous 
exrpernmmentas with sewage completely into the shade, 
On these points we shall keep our readers fully in- 
formed from time to time, At the present moment 
we ehall content ourselves with examining the reenlta 
of the Inquiry Committee's labours. We very much 
question whether anything like the same amount of 
reliable information on the sewage question has 
ever before been collected im any similar document. 


The Sewage Inquiry Committee was appointed 
oo the 6th Tels, Thos for the purpose af capent- 
ing ta the Council as early as practicable their 
opinion as to the best mode of disposing of, or 
dealing with, the sewnge of the borough, with 
power to engage such professional assistance as 
they may deem necessary, and apecially to consider 
if it be posible effectually to exelade from the 
sewers oll excreta and other animal ond injurious 
matters that tend to couse the sewage, a5 now dia- 
charged, to become a common nuisance, together 
with ab catimate of the coat af carrying into effert 
any propeaition which they may sulunit to the 
Council,” 

The Committee report that “the population 
of Birmingham i¢ 945,000, its aren $42) acres, of 
whieh 6870 are built upon, and the remaining 2550 
are etill onder cultivation, The number of houses 
in the boroogh is about 73,200, giving an avera 
of 59 persons to an acre on the area built upon, 
and nearly 4.7 to every house,” 

Eleven hundred and thirty-six houses and a few 
mannfactories are drained into the small river Cole, 
With these buildings the report does not specially 
deal. 

By the outfall at Saltley, where the nuisance 
has arisen, 72,087 houses, 6235 manufactories, 282 
public buildings, $205 stables, 154 cow-bouses, and 
202 slaughter-houses are drained, 

The average dry weather flow of the sewago at 
the Salley outfall ia 17,000,000 gallons per day. 
‘The inquiry has shown that Birmingham cannot 
be considered a water-closet town, inasmuch as not 
more than 20,000 persons are thus accommodated, 
leaving 325,000 or ge dependent on the open 
middens with which the town abounds, The 
Borough Sarreyor reports that these offensive re- 
ceptacles expose an area of no less than 15) acrea 
of putrescent matter in the midst of the population. 
Of the 19,551 middens at present existing in the 
town, great nutnbere are under workshops, merely 
cove 7 the boarded floors, These workshops 
are thus filled with the noxious exhalationa from 
the filth lying benenth their floors. Analyses have 
shown that the water in the wella from which not 
less than 105,000 of the population are entirely 
supplied is, in reality, filtered sewage, No wonder, 
then, that the clases of disease induced by impure 
air and water aro dreadfully prevalent in some 
—— of the town. ‘The report of the Regintrar- 
z¢neral for the quarter ending -une 30th, 1871, 
shows that the death rate in All Saints Ward 
reaches 37.1 por 1000, while in Edgbaston it only 
reaches 13.6 per 1000. Both returns are the yearly 
averagea for ten years, from 196)-70, In All 
Sainte are concentrated the worst conditions for 
health to be found in Birmingham. Edgbaston, on 
the other band, is the west-end of the town. 

It will thus be ecen that the Birmin Council 
have before them a double task, They have to 
deal with their sewage in such a way as to meet 
the requirementa of the Court of Chancery, and 
— improve the sanitary condition of the town 
itwolf. 

With a view to the collection of the most reliable 
information ag to the present state of the sewage 
question, the Committee visited Liverpool, Bolton, 
Manchester, Rovhdale, Leeds, Nottingham, and 
Hull, ‘They also adkiressed a paper, containing 44 
—- to other towna, The report furnishes 
the replies eent by Banbury, Bedford, Bury St. 
Edmunds, Carlisle, Cheltenham, Edinbargh, War- 
wick, Wolverhampton, Rugby, and Romford. 

T replica are too voluminous for quotation, 
Summariaing them, the Committee says: 
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* That the answers appear to be unanimous on 
the following points : - 
“], That the land improves greatly under irri- 
gation. 
“2, That, as arule, no complaints are made of 
nuisance arising therefrom. In the few instances 
in which nuisance has arisen it haa been the result 
of carelessness in conducting the irrigation, 
“3. The health of the district where irrigation 
is carried on is not injuriouely affected. 
“4, Cattle thrive on the feigned land, and no 
case of their being affected with cntozon has ever 
been heard of. 
“5, Ne other manure has been found necessary 
for the crons, and the produce, both in quality and 
quantity, Is very satisfactory, 
“6. The water, after passing thi h the land, 
is purified in a satiefactory manner, and in onc case 
cattle drink the eflwent water.” 
From the information collected, the rn hae 
table has been compiled, furnishing in a conden: 
form most valuable facts :— 
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this table, | 


Remarking upon the facts disclosed by 
owing im- 


the Committee draw attention to the fo! 
t considerations :— 

“That it is impossible to draw any conclusion as 
to the number of persons whose sewage can safcly 
be pat on each acre, F 

* That the quantity of sewage capnble of utilisn- 
tion depends H 
_ “41, Upon the capacity of the soil for absorb-_ 
ae the character of th 

seg, ec ter of the planta grown | 
thereon,’ en : . 


Rye-grasa will consume more sewage than any | 
other plant. After rye-grass come green veges | 


trations, 


tables, It ia very noteworthy that at Bary St. 
Edmunds, where by far the largest quantity of 
sewage per acreis applied, there is no cfiluent water, 
the anil ech so absorbent as to retain the whole of 
the moisture. 

Judging from these figures, the committee say 
that not less that 4800 acres of land ander ryegrass 
and groen vegetables would be requisite for utilising 
the present ontilow of the Birmingham sewage. OF 
course it would be tinpussible to find a market for 
the produce of this area of land under such crops. 

It would, therefore, be necessary to adopt an 
rage! Biapargea of crops, and in this case it ia pro- 
bable that at lenat 10140 nerea would be required, 
Mr. Hope, of Romford, puts the area required at 
this moment asa minimom. ft must be borne in 
mind that Mr, Hope's experience is more extensive 
than that of any one elze in the practical question 
of making sewage irrigation a commercial, aa well 
as 4 stnitary, success, Having regard to the 
enormous expense which would attend the imme- 
dinte formation of a sewage farm for Birmingham, 
with the very great rick of failure, the Committee 
lean towards a simple acheme of Intermittent down- 
ward filtration. With this view before them, they 
went to Merthyr Tydvil and inspeeted the filtration 
seheine which is being there carried out by Mr. 
Hailey Denton, C1, 

The Sewage Inquiry Committee have recom. 
mended the following acheme to the town council : 

*]. The purchase of S00 acres of land for the 
purposes mentioned in this rt,” 

Phat is to say, for intermittent downward fil- 
tration. 

“2. To obtain borrowing powers for the pur- 
chase of land and exeeution of the necessary works, 

*3. ‘To obtain powers for ee perpetual 
annuities for such sume as may actually be expended 
upon the purchase of land, and distributing the 
repayment over 75 years of such sums ns may he 
——— upon the construction of a conduit or 
other necessary permanent stractural works. 

““4."To obtain powers for leasing lands, and en- 
tering into agreementa for supplying sewage to 
owners and occuplers of land,” 

‘The Committee have furnished the Council with 
the following estimate of tlhe cost of carrying out 
their echeme, 

CaritaL Aecousr, 


Estimated cost rf vomduit, 4 moathiuiery, © 
aud other appilences, aud of draining end pree 
paring <0) acres of Iand, imtlusive of competan- 
tlon and other contiogeuciea |, oe OO 
1d 20 percent. for interest during coustrmection of 
works, commission, sud ether charges fer euper« 
visinw, Ae F aes ute aes wee me SBD 
Dra zing and at Saltley, sey 100 serve, dor 7 Mt, deep, 
. sere te — one . a0 
Cost of 500 acres of land by compulsory purchase, fn. 
clod Marllsceey choo pespansation, &e, 
atic permere ., aw a oat NO 
T2500 
Incomt asp Bxranprrcax Accouyr, 
inne, 
ber cont. interest. ime! repayeeeet of pein- 
bah in 73 years on 24 - 
' 190,h06 
B8008 
£228 tue 
Toterest on 860. for dealiisg tne wt Saltley. includ a 
ing ry wt of privelpitin 17 years, being the 
4 por coms perpetual azmnivien'on Boson, tie axils =” 
5 val an Oe. 4 
Reteddiehe sa oe ape 
Income. mie 
Balance of lecome over current expenditure, em filtrn 
thers aed cultivation of tail, being 4¢. per acre on 
fw acres for rent, we of sewer, and interest on 
plapendicure {e drainine and prey ing Jand i200 
pre fo Ol Waber-clitsets, say, —. Seo 
f Bernt foe sewage vt to be supplied frost rates : 
ay ae we ks, oo 
Economy to tho borough from proposed of . 
workly collection, Deiae saving on wales “of tater 
cepted etereta a ro Lo 
0 
Estieated eapenditere ., 14.t¢0 hal 
Terome oe ete B20 


Aniualiows .. .. £4900 
The Committec farther suggest the gradual abo. 
lition of all middens. ‘They recommend an exten- 





irrigating purposes, be either excluded, or chemi- 
cally treated before admission. 

There are many other important points in this 
report, and in the valuable appendices contaivin 
the evidence of the witnesses examined. Wit 
these we hope to deal next week. 





ENGINEERING OPERATIONS AT 
CHATHAM. 


The annual inapection of Geld works at the ecbeol of 
military engineering, Chatham, was made on Tuesday Last 
by HK, H the Deke ef Casobeidye, accompanied by the 
officers of bis staff. This display is always ome of interest 
and instruction, affrdieg, aa it dees, an insight into the 
most recent advances made in the details of military en- 
gineering. There are, however, ly some matters 
which may tot be exposed to the curious gnae, amd respect 
ing which the inquiring mind ean eftain so information. 
Certain details of the R.E operations are, to all but them- 
welves, as n sealed book. Ou the present oceasion this book 
sight have contained particulars of the moet recent 
preotice in charging and tring submarine torpedoes, into 
whieh branch we understand several improvemests have 
teen introdeced of late. But inasmuch as it is considered 
by the authorities that we are at the preseat tisse much ia 


advance of other nations in this rhe rr they have — 
determined te remain su by whthhebding from the publ 

all eew matters of detail connected with the terpede sur- 
view. There were, however, several novelties coumected 
with the science of military engineering which were open 
to iuspection, and to these we will therefore direct atten- 


The pregramme was a very full ome, and was equally 
attractive. The operations comprised the firing of mines, 
comutermines, and submarine torpedoes, the destruction of 
stockades by yrun-cotton, the trial of poutoon bridges, and 
the attack aml defence of the fortifications. Besides thees 
items there were others referring to the lespeetion of 
various timber bridges, am oteervatory, and other etruc- 
teres of this class. Following the order of our 
we first note a railway trestle beidge in three tiers 63 ft, 
high, 190 ft, long, and bailt in spams of 20 ft. each. Next 
there was a single lever spar bridge of GOR. spas, the 
distance between the supports being 0 ft. whilst near it 
wasa double truss spar bridge of 80 (tL span, and 60 ft. 
tetween the supports, Then came a singhe truss spar 
bridge of 76ft. span and S0ft between the supports, 
which was made by the officers of the military engineering 
classes, the previons bridges having been made by parties of 
sappers, Further on was a double lever bridge of 42 ft. 
span, mode by sappers, whilst the mode of pasting the 
frame of a fying bridge across a dite was MMuostrated also 
ly a party of sappers, An ingesiogs suspension bridge of 
105 ft. span, formed of irom gablon bands, was alee on the 
ground, but the principal tewcture of this class was a sus. 
pension bridge of 180 {t. span, which had bees erceted y 
30 oflicers and 15 sappera, ueder Lieutenant Fraser, ILE, 
asitant superintendent of field works, The suspension 
cables were two strong fron wire ropes, the ends of which 
wery well anchoret in the yround, The wire ropes were 
carried over a square timber frame at cach end of the 
bridge formed of poles lated together, the platform belng 
counected with the suspension catles by Tropes amd syars, 
Guy ropes were attached te the main wire ropes, and led 
away to the ground, where ther were made fact In order 
to show the efliclency of the bridge a beavy gun, with its 
surtiaes, wes. rem on to the a Se See ee 
u eft, observatory was composed 
had a platform 101. above the growed level, phe a thag- 
stall 45 ft. higher, Each of these structures possessed a 
speelal interest ia conmexion with tho particular puryose it 
was ingfended lo serve. 

The inspection of these strectures over, the siege opera- 
tiows commenced by the firing of two mines charged with 
1000 Ib. ef gunpowder cach. Tho effect in each ease was 
to forns a crater slant 16 ft, deep and 50 2, wide, in which 
the berieging party soon effected lodgmente. Leaving 
theen to convert the disrupted soil into effective works, 
from which to advance nearer to the fortress, we proceed 
to the destruction of tober works by gan-cotton, The 
frat of these operations was conducted against four timber 
piles, placed vertically, amd comnectod by transverse beams 
at the top te represent the supports of a bridge Two of 
the piles, one measuring dim. by 14 in, and the other 
Gin by 1h tn., were demotithed by 12 oz, and & ox, 
of com 1 gran-eotton placed ia adger holes of 2 in, 
amd 1 diameter, The other tee timbers whieh mea- 
wored 15im. by 1 in., were cut chan through by necklaces 
of gun-cotton discs strung roand thee, the charges being 
Sth, wed OP Ub, respectively, The destruction was com- 
plete, the ignition being edfected ty the dymamo-electric 


sive tril of the Rochdale and Manchester systems | machlor, with electric detonating fuses, A. atocknie was 


These 


Phey recommend the catire exelusion from the 
sewers of all exereta, animal and other putrescible 
refuse, except in the cage of water-closuta, upon 
which a special rate ia to be levied, 

A farther recommendation is that all refuse from 
metal works, wire mills, manufacturing chemists, 
and any other, found to injure the sewage for 


_ of privies, of which they furnish lithographic ilus-| next attacked, with 401. of gou-cotton and 100 1b, of 
plotes we shall take an tarly | powder. ‘The stuckatle waa a suyle cme, and was com; 
, Opportanity of reproducing, 


of timbers 12 im. square, but a row of timbers was 
in its rear to protect the dockyard wall beyond from damage 
by the explosices, The gun-colten cut clean th live 
of the timbers, making matchwood of them, and effecting 
a practicable teeach, The guepowder brought down seven 
timbers, but as they fell across each other im the breach it 
was rendered les practicable than the previous one. 

‘The submarine malning was carried oat under the diree- 
tlen of Captain Maloelas, KLE, and consicted, ia the first 


tized by Google 
. c 


Ocr. 27, 1871.) 
— 
place, of Gring ale mines, which were laid across tha rleer 
Medway. These charges were intended to Ulastrate what 
could be prepare! for an enemy, and were exploding elertri- 
cally from the inetructional vessel Vola, which woe moored 
otf Heoness. In actual operations, however, the charge 
would be fired from a sation on the shere, The quantity 
of gon-evtten de each mine was SOU, although the endi- 
nary ealmarine mince contain from 101k 16 SOO Tb. of 
Emventton, The result was very effective, a succession of 
tive jets d'eae being thrown up actoes the river, After 
these explostons 1M, padilewheel vesel Buetler steamed 
up the river over a submarine milne, which she passed 
hariales-ly, A barge raft, however, which she bad im tow 
at a safe distance, and which represented an enemy's reese] 
ip qoewolt, was Llews ep ig pasing over the mime mine, 
whieh contained Stil of guuerotten. This illustrated the 
command the operator poss ever ehgings of defenoe of 
the eubanerpesd torpedo class, 

Attention was uext tumod to some experiments with 
pontoon beidges on the bathing pond, illwatrative of the 
relative merits of the new service poetioom beat aed! Dlius- 
ahard's cylindrical pontoons. The mew boat wat Geeicned 
by the Royal Engimeers’ comenitice ; it ia in the form of a 
yont, and lo nade of Clarkenn’s material, which is a coon 
bination of light planking ond canvas, united with marlue 
gtue. ‘The platforns of the leilge is carried at intervals on 
hearings formed in the puntoona, seven of which were used 
on the presret oceasion, Across this bride a 64-pouniber 
heeech-loading gun,, weighing {F} ewt, and cxrrviag 
784 owt. on the hind wiwels, was succesfally drawn by 
men, Steam sipoer No. 2, weighing 14 cet., ant carrying 
74 cet. on the hind wheels, was them ron half way across 
the bridge and buck again, aRer which it hauled back the 
G4-peuter pan aerces the brvige. After this the steam 
sepper, stoncing on shere, hauled on 1%-pounder muzxle- 
Jnading gun, weighing 755 ewt,, over a bridge, the platform 
of which wax carried at one end on two of the new pon- 
toons then on two of Blarehard’y pontoons at close order, 
ane then on six more of the same pentoons at intermatiate 
and open order. ‘The gun passed safety over the ew pon- 
toana, ax well aa over the Grst palrof Wlanshard's cylinders, 
boat in parsing over the next pale the safety of the structure 
appeared very dowhifyl, All donbt, however, ceased «hen 
the gun reached the centre of the kridge, as there the 
pontoon was subeserged, the pleifore gare war, and the 
gus toppled voresictingly over inte the poad. The supe. 
rivrity of the new puct-shaped pontoon over the old etert- 
iron cylindrical peatoon wee thas conclusively demea- 
Meated, The remainder of the day was oceupiod with the 
eperations of attach and defen, which were ably austained 
but a they involved me fnether points of Interest to the 
minjority of car renders, we refer the minority toe the 
military papers, where they will, no deabt, be professionally 
recordin. One word of advice we woul offer to the oxvew- 
tive before concluding, and that ib thot when they reypnire 
vinitora to repair to the elations nasigondt them for viewing 
she operations, they will seo that Whey are able te obtain 
ingress, When the «qerations commenced on Tuesday 
meorking we fond cumelres, with a large party of vistors, 
wt the foot uf the stegu beading to St. Mary's cnsemates, 
the deer of which waa locket and sedulously guarded by a 
couple of policemen and a seryuant of engineers, The k 
were nowhere to ba found, anid for nearly an howe tha com- 
at both ends of the casemale, saw nothing, althoagh 
y could hear wellwnowsh. The gates were in charge of 
the police, aud the keys in that ef the milicary, and beth 
Were kept very safely. At Rength, on the arrival of the 
police inspector, the gntes were ordered to he taken by 
assault, and, alter a brief resistance, they were taken with 
the material ald of a poker frou the adjacent barracks. 
On the next occasion it will be ax well to give both key and 
gate into the charge of the asme ewits 
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NOTES FROM SOUTIL YORKSHIRE. 
Senrrieiy, Wotnesday. 

Railway FEstenelous af Mextoro’ and ShefSelt.—The 
Manchester, SbeAieb!, and Liscolnabire Hallway Company 
are very largely extending their meane of eecoeumedlation 
for the traffic at Mexboro’, which bas grestiy augiuented 
alnee the opesing of the throngs Line frou Shellield to Dow- 
canter, Ae. A pesogrr station of lisndsome appearance, 
and affording commsodious facilities for ite Tequitements, is im 
course of erertion, in addition te the work in hand foe the 
heavier trattie. An unfortunate and fatal accident happencd at 
these new works on Wedswaday Inst. ‘Iho bridge over the river 
Bae Compan I, which waa le coarse ot erretion fur the 
approach to & in, fell in, killed one mats, aot werioualy 
injured two cibhersa. The bridge wee erected with a brick 
arch on steme foundations, the height being 30 ft., and the 
span 66fL The same company are alee constructing ex 
tensive new sidings in Lutmlry-street, Sheffield. near ther 
park station, in order to seootsmedate the overcrowded and 
contisually increasing mineral, tiuher, Ac. traGie at that 
part ef their line “1 am informed that the Maucherter, 
Sheffield, and Lincolnshire Company arn about to ing out a 
short leop, or cerve, from a pelat near Twrwall Btation 
os their rosin bine to the South Yorkshire heanch railway, 
m as to run traina through without haviag to remake 
them up at Sheffield, The erection of now goods ware- 
houses, Se, at Bridgehouses, Shetlield, makes but slow 
progress. 

Meeting af the Sheffield Gor Light Conjpavy.—Tho thirty. 
thied onlunwry menting of the sharehoklers in the Sheilied 
Gas Company wee beld on Friday last im the old Assembd 
Nooms, Sheftield, Sty, W. Lockwood, chairman, preaided 
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A dividend of 19 per cent, per annum was declared on the 
cleat A and cass B stock, and 7) per cent. on the new Li. 
shares (2/. paid up per share). Tb was alee inentioned that 
the directors thought ther would make a eall, payable on 
Decesuber Met next of 1), per abare, and proheliy another 
om June Sth, 1kT2. Sewer) sharchelders asked questions 
relative to the “new gaa™ (the oxehyitragen light) relative to 
shirk paragraphs have gene the roura of the daily papers ; 
fhe grntlomas tieaght that some day or other “something” 
would te found to supersede cool ges, and he boped the 
managers would be vlive fo what woe going cm, The em- 
ginery (Mr. Herbert Unwin) mid be knew nothing oe yet 
about Lhe sew light referred to, baving had no opportunitins 
of inepecting it. 

Perther Eyfexsion of the North. Eastern Railwaw System, 
—The North-Eastern Railway Company wilh at cece eoen- 
tovnoe tbe constrartion of a line from Knaresborough to 
Borough Bridge. 14 will eoutmence near the gooda were- 
house at Koareshorough, and will tertninate by « jusction 
with the Borough Bridge branch of the North-Rastern 
near Borosgh Bridge station. [et will be about 
22) chains ia length, sed the engineering features 
are not Tory Tenoarkabir. 





Proposed new Raileog in North Lincofeshire.—Boveral 
peblic mectings have berm beld nt Louth aed other towne in 
larouro€ a progeeed raileay From Tanth to Mablethorpe, 
with a branch to Saltiteet ft appears that a corteependeore 
on the subject has been cculuctod betwees the promoters 
and the Great Northern Conspane, and that the latter are 
willing to work the line on the samme tettoe ap the Louth ond 
Lineoin—that is, 60 per cont. ob the pro€ia. Mesera Robin- 
son and Shelford, Lowden, are the engineers, and Mesers. 
Dixon and Lucez, Lomlon, the ecliciers, who hare the 
matter in heed. The scly me appears likely by be sn¢orssful, 
acul the peopeaed lier would culoubtedly Bronk up new aed 
peotltable ground. 

Ertrcortinary Meetiag of the ShefReld Water Werks 
Cowpony.—A. epecial mowling of the shareholders in the 
Sheffield Waterworks Ceanpasy was beld ie th Cutters’ 
Hall, Shefletd, on Monday, ter the purpose of conserving 
the propriety of the company borrowing om merignen the 
sum of Sid. Oe. Hd. fonethint of the LOG HHH. gwehicly the 
company is anthorised to horraw under theie aet of 16005, or 
any partof mich sum, and to authorise its disposal, Fee 
lutions to that ¢ifect wer unanimously parol. Te wes 
cil that theto be abeut 4 ft. ef water in the New Strines 
reservale of the cowspany. 

Nee Brudye of Holifve—The new North Bridge ot 
Tislifas waa opened thie morning with couriderakle core 
tmomy, Ther atrecture has cnet adout O00, aed iv a fine 
prere of woek. A banquet, te which many celebrities, hoped 
and general, are invited, ie to take place the evening. 














The Cyclops Stee and Tron Works, —Meterring to a parn- 
gph which appenred tv thoar Notes last werk, to the offert 
dhiat it wal joer om good authority that Messes. (ams 
and Uo. contemplated the erection of new iron anil steel 
works, at lincier, pear Shetek], we are requested to state 
that the company haw iuule oo purchase of land at Heeler, 
nor 36 it thedr lotention to ereet new izon axed steel works. 

















NF FROM THE SOUTILW ‘ 
Glescater ond Berketey Cann! Company.—The report of 
the directors of thie company jurt iesued to the pharebolders 
states that the amount of beainess dene at the port duriag 
the post half yoar hea twon very large, and that the revenue 
rormpte bare been in pwpertion. The expenditure ineludes, 
ander the Send of mn etenm launels, the balance of an asnount 
for which Uhe alternative of a suspemes account has teen 
adepied, and 404. Sa hus reserved for gradunl liquidation, 
This arrangement leaves a bainnee on the bald-ronr of 7400 
i 2 fer ebo balfwear et the rate 
14 per cent. per aenum. Mr. Ulegram, the engineer, x 
in hia report that the works im the enst beach of the river 
at Lianthoey are nearly completed, while those at Maiscmore 
are just approaching completion, and that enoagh bas been 
done to prove the raiue of these works to the navigation. 
Vw culverts for diverting the Holly Haale and Disunere 
Hilts, between 28) 1. and du0 fe. in length, have keen 
eompleted ; the grenter part uf the paddle round the lock 
anvil tidal basin bas been put in; about 11h? cuble ware 
of catthwotk, ceonsidermbly enore than a fith of tho whode 
quantity, have bees removed; and « large earthwork or Com 
hes alsa been meade on the Severn aide actows the mouth of 
ike new entrance to keep in the Severn water during the 
eaevution of the works, Theenginecr anggrsts an exicn~ 
don of theee works, the cost of which he cotitnates at from 
12,000, to 18.00%, and the directora express theiy ermeut- 
Feneo ia the suggestion. 

Raifinsy Tron for Aevtria,.—The Woedhnno, screw steamer" 
hae cheared from Cardiff for Trieste with 110 tons of rail- 
wax iron supplied by the Riginnes fron Conrpany, 

Semige af Toxuton—Mr, Sutton. of the Exeter Sewage 
Company, hae olfernd to take the sewage of Tagnton for « 
number of years, and then to hand over the works and lend 
upen hich they are erreted free of cost, Nothing detinite 
has ret, bu er, eon atranged epom the anhject 
FA Strike in the Forest of Deow—The Park Tod Com. 
pans’ eolbers hawe hewn on etrike fur ence Line in cogurd 
to the eystens ueder which eval ia weighed at the bank, ‘I'he 
strike is wnforiunately causing great lees, and the won atill 
show a Gecided determination to persist in their detnaneds. 

Merthyr Sovage Farws.—On Pri 
Pollution Caumsniseioners— Dr. 
Mortom—with their sceretary 
firran im the Troeris ew Valiey. They werv agoompanied by 
the claicsenn and t ifivials of the Local Rowand of Health. 
A minute inepection was mexde of a 2l.aerc pateh, os which 
are grown cablages of wil kinds, turnips, mangolde, &o,, the 



































ey eeterning, the Navere 
Frenkinnd and Mr 4d. 0. 
vevited the Merthyt sewage 
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———————————— EE 
phite heing corer=] with rogetahieaod veer oomnsiterable size, 
Mrvagwe was introjuced inte the main cerriers, and ite subse « 
qernt course to the heaoeh carriers amd down the insgmer- 
able furrows, was watched with much interest, Samples of 
water before ite inlet to the main carriers were taken away 
every half-hour, for the purpose of testing. Having traversed 
the productive plot, the party arrived at the further end 
the outiet—where no abundant strats of sparkling water 
Appeared te trxtify to the eMvieney of the system adopted, 
there, as atthe jelet, samples were taken every half-hour, 
and neta few ventazed to sip from the stream, whieh was by 
ho means unpalatable, 








Tag? Vale Rellany—The tealhe of thia line ome mere 
shows Ha off tendemey to incteare, The aggeegate decrense 
this half-year is, however, alent 20,0004, 


Water Supply of sberyatwith.— The Alerystwith Ten. 
percment Commirsoners have reeeived to apply to Pazlice 
ment teat sein for powers for the an tute of Ue 
water vapply of the town, My, J, W. Salamper, C.E., and 
Mr. W, Thosuasere te take the necoary measures for the 
preperation of the tll whieh will Lave to be istresueed on 
the subject, 












Tarde at Cordtiff—The steam coal trade ie comsidored to 
have improved at Cwrdif, The Munyuis of Bute has leased 
t of land for the erection of large copper amelting 
ths bo the Tharsis Copper Ore Seaelting Company, 

Poatypenl, Coerloon, ond Newport Eaileoy.—The works 
oa this line have been commence), bat aro oot expected to 
make ony very decked advance until the spring, Nearly 
all the land required hes, however, tees oltained, and next 
aetion operations will be carricd om with a will, 


Crumtia Vieduet Works —Theso works, carried on for a 
lengthened period by the Keonard family, are about to ba 
transfered to o litsited lability company, The capital of 
(bis new comecrn wall be Hp, iiitie, 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mirrtaspzoton, Wednesday, 
The Cleveland Irom Murket.—Yosterday the attendance 
on “Change at Middiesbvongh wns larger than on tho 
prevings merket day, and business was lively, As has been 
tho case foe some time part the demand for all kinds of pig 
izon for excowled the supply, and ae a matural comecquence 
the ruling perce were ensily obtained, the soarket closing 
frm, Slany of the makers atill dnd it difficule to satisfy the 
requirements of their customers 


The Finished Irom Trade—In overy branch of this great 
trode there is eetivity, and as the wagea question has been 
settled on the conditions e published lust week, ihe mea are 
working entisfacterily. AM the rail makers continer busy, 
and the plate ase angle niukers aro la the same condition 
they were in a weenth ago; they cannot get through ther 
work quirkenewagh, Mars, billets, hoops, sheets, wire, nut, 
atul belts Gol a rend e tnarkot. 








Fugineerivg Sines the settlement of the slrike in New 
enstle for the ioe hours’ sovement orders have ome quickly 
in fr all the enginennye establishments og Tyneside, 
indeed all the slope of the North ot Fagtad ant excundiagly 
huey, There it a large namber of Inecomatives being mada 
anil the niarines ace eo touch sought after that the onder 
iene are full for rome time to come. 


Shipbuilding —(ha the Tyne, Wear, Tere, and Husober 
shipbuthders are fulled work, Most of the great steam ship~ 
ping companies are ropedly extending their business and are 
increusing their teeta. In consequence of this the demand 
for steamers of ol] mace is Lenvier than ever. 


The Saitbors Pisr Compane—Thia ccaopany held their 
annaal mering at Saliburo a tew deys ago, and paid a divi- 
ded of six per cent, 











AMidktleabrosgh and More Radliory Communiottion~ Vester- 
day, at a meeting of the Middiesbeuugh Chassber of Com~ 
torte, thia impeortast question was again under disrwssion. 
The inliowing eepert was read; “The committee appointed 
ie coneeukon with Me. Iveckon"a proposal for improved rail 
way commeanicatian betworn Cleveland aed East Durham, 
hare held two meetings, Ther have pleerd themariees in 
communication with the North-Eastern Uailway Company, 
acl have karen from them that they propos to apply this 
session foe Vorliasentary powers to construct a new line of 
railway from Wingate direct to Hartharn, so as to form a 
short convenient, and alzoost direst railway between Cleveland 
ned the colliery district, worth ef the old Hartlepool rnilwary, 
They have been informed that in view of the arrangements 
which the North-Eastern Company pore to carry out, and 
hy which the northers collictios will ter from eight to nine 
wiles nearer than by tke existing lines, the cul owpers 
do not props to continue their efforts for making « 
ome Ene. They prefer te eilyet as oonexien with Sunder 
land, by making the esisting colliery lieve into a con. 
tin erailway, which may be crentualiy used for public 
purpotee ‘The committee Gnd that tbo esheme of the coal 
owners, which includes crossing the Tees about midway be- 
troen Stockion and Newpoet, would place Mildlestroagh 
about two mile nearer to the morthern coal districts than the 
propesi’ new werks of the North-Eastera Railway would 
do, the enmmitier tkeewlore receauineral that a communica. 
tien be sewt to the Noeth-Rasters Railway Company urging 
apes them the desirability of making the conseaion between 
the hanks of the Tres al the point shown im the accompanying 

lan.” Tbe Chamber expressed ite entisfaction with the North- 

tasteTo Keilway Company's acheror, and hoped that the 
feteile woall bo eo entisfectory thut they could sapport it 
telore Variant. A tow deys ago aeother echewo for 
impeoving the ruliway communication of Chereinnd wns 
mentioned br tho Newerstle Duily Chronicle as follows: * A 
echemo is being orgnoised to open out the splendid ad. 
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of the extensive coalield which lies between Sea- 
arbour sad the Hartlepools, by the comstruetion of 


the once mooted coast line to connect Sunderland, 
Heart! and 


di line, Et will be about fifty miles in 
length, and will establish a direct highway between tho 
busy commercial centres of Lancashire and north west York- 
shire, the great Cleveland district, of which Middlesbrough 
is the centro, and the rising port of the Harthpools”” It is 
by clear that the Cleveland district is de ing 90 fast 


either by the Company of some other com- 


pany. 
The Openii the Nesceastle College of Physical Science. 
— Tule chertinntsolioge was sah eoterday. It 


x 
is tifying to be able to state that the 
ag A ina Laie of #000. Only six months ago the 

} was first agitated, and the subseription list wns 
imely Glied. About 14,000¥, has been received. A 
great deal more will be ired, but from the spirited 
manner in which the poople of the North of Engl sup. 
ported the scheme for establishing « college when it was 
mooted, we hare no doubt that all the money requisite for 
carrying on such a scholnetie institution in a proper manner 
will be forthcoming. 





NOTES FROM THE NORTH. 
Grassow, Wednesday. 

Glasgow -Trom Market.—Dering the week there 
a ney pn Fp oneumn of tatnaee bas 
been dome. Sinee this day woek prices of warrants have 
rises about 1s, 7d. per ton, and there bas also been a rise of 
1s. all round im the price of makers’ iron. The improvement 

_ which wes showing tteelf Inst Wednesday was continued on 
Thursday when, at tho close, sellors were nsking Gls. 11d. 
cash, and €2, Yd.ome mouth. There was a slight alditional 


moath, but there wasn little aemkeaing at the clone. 
7% maintained to-day, 


in, Tha, No 1 Sutmmmerles, 7 
foan 6Hs., No. 1 Calder, Shotta, 
Carshroe, Ots. Gd. In most eases 
just mow, and it is with 


last yeonr, 14.298 toms; increase THM tons; total since 
27th ber, 1470, 672,01 tons, being an ineroase for the 
soar of 160,430 tona. tions are being made with the 
view of increasing the e of pig iron im Scotland, 


The Matlenble Trom Trode,—This branch of trade continues 
to be in a very prosperous comdition. There ia no sctual 
stuns ie ie pes of malleable ead renga Rove er 
busy, an tendency is to higher pro Commen 
are quoted at Bi, Ge to Bl, Ide, te Tron at BL. Ibe. to 9, 
- piotes from 10%, 10s. te 114, boiler plates frem 11h to 
Il. 1 

New Contracts for Works—I understand that Messra 
Melatyre and Thomeom, of Glasgow, have been successful in 
their tenders for the erection of the dynamite fectory, which 
the British Dynamite Company aro it to erect at Irvine, 
o@ the A cokive enant, and for the new gas works which are 
to be built for the Greenock Corporation Gae Commirrioners. 
The contract Inet referred to will be epwards of 13,0000, 


The Albert Bridge, Glargow.—At a meeting of the Glaggow 


Bridge Trustees, beld this day, it was ted in res of 
the Albert Bridge, Se aan the old Hui ~ 
town Bridge over the that the whole works had been 


de, 
ccmpleted in w thoreagbly efit manner, and to the com- 
plete satisfaction of the engineers. Furthermore, it was re- 
the been Gniabed within the original 
of the tender was 54,000. 11s, Bd, 
but that was reduced to 12,1087, &, 6d., after deducting the 
valwe of the materials of the old beidge. 


these tramways jesned the 
were about three-fourths of an paper 


sere. 
sight years as 
ft additional railway communication must be given to it | pe, O00 subse 
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re 
al to six weeks’ con- 
sumption, or 117,430,069 ar na “The minutes of the 
finance committees bere that Fall No. 14 had been let 
~ Heid, and Co., at the same discount 
ape baggy dager rape pit vohome Ae 
. o quantity of water supplied 
for manufecturi vuapeen is wan inevecaing. and the ar- 
Tangement cocontly come to for supplying large {uantities of 
brown unfiltered water at the low rate of Id. per 1100 gallons, 
will tend to increnee it «till further, amd make Greenock a 
very suitable place for all public works requiring large sup- 


same wi men are very much opposed to over. 
ties, cot belere going in last Thareday they resolved that 
pe Parnas refuse to work overtime unless paid time and 


The Edinburgh Tromways—Completion from Haywarket, 
Badinburgh, to Bernard-street, Leith —Tho toes of tramway 
fren Haymarket to Bernard-street, Leith, b 
atreet, were completed on Thursday. Mr, Grease, the con~ 
tractor, has completed this part of hia work seven weeks 
before the time agreed upon im the contract, according to 
which he claims 200. for 


[new It is expected, if 

his shall’ 
bee a bed 

The rails, which weigh 52 1b. to the yard, are laid om longi- 


tedinal sleepers, firmly rivetted together by iron bars, t 
alow aaltse fir impregnated with creosote. 


pers being of red 
A number ofthe cara have already arrived on the ground, | poun 


They are mado at Greenwich, 


The Piret Cylinder of the Toy Bridge Placed.—On Wed- 
needay last, the first cylinder—one of the two forming the 


base of the fifth pler—was safely howured to tla right position 
in the river. whole process of lifting, ahs " 
lowering the eylinder—ineluding metal and brickwork, 


wpighing upwards of forty tons—went on without the 
slightest hitch, thus demonstrating the practicability of the 
pewayrten of «inking piers. The process being quite new 


in hal qharter, the eontracters pu ly it 
deliberately and with ; bat they are confi- 
dent that when the 


workmen acquire a little experience they 
will be able to carry the eylinders from their place of eon- 
struction im the teanporary harbeurt and lower them into 
their right positions in the river in ome tide. 

The Oldest Steamer Afloat. There is at present at work 
om the Aberdeenshire comet a steamer named Stirling 
Castle, 51 toms register, which ie said to be the oldest steamer 
aficat. She was built in the yoar 1626, for the Forth ge 
to Sterling, on which o steamer was engaged as far back as 
the yoar 1518, 

4 Granite Lighthowas for Ceylon. —A lighthouse, all in 
Dalbeattie po lovendea to be scouted’ by the Trinity 
Board at Pount de Galle, Ceylon, is now almscet completed 
the contractors, Messrs, Shearer, Senith and Company, Dal- 
beattio Granite Quarries, who are mow setting the final 
portion of it. It contains about 20,000 cubic feet of granite. 


FOREIGN AND COLONIAL NOTES, 
American Gold and Silver Mixing —Tho value of the gold 
and silver ee, Te Pacific coast of 
es af tes produ ula Scangid dete cncaen ee 
valee al 
minin| vieraher) operations om the Pacific coast bas 


Rovmanian Railways.—The contractors for the Houmelian 
branch line from Salonien to bgt pc fad open the line 
for public trafSe by the middle of next month as far as 
Karrasoule, a distance of 56 miles. Twenty locomedives and 
and * quantity of other rolling stock aro expected shortly wt 


reported | Salowica for the service of the line. 


The Sues Conal.—Between Port Said and Kantara the 
depth of water which can be relied on at nt ia between 
‘23 ft. and 24 ft., and patekes of the aster depth are found in 
other parts of the canal; but wherever these es occur 
adredge is always at work in the vicinity. channel 
through Lake Tinsah i completed to « of betwoes 
37 ft. and 26 ft. and the dred, of the 0 Bpace of 
the Iake will shortly be com le 


The St. Lewis Conal.—When the French pert and canal 
of Be. Lowis are com it is expected that the coal of 
South of France will acquire a greatly improved positi 

the Mediterranean markets. The canal branches ont 

the Khone a little below Arles, and it terminates to the 

east of the delta of the Bouches-du-Rhone ; it will thus put 

the porigete parteof the Rbone in direct communication 
with the sea. 


way of Leith. York, 
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over the United States, and it is activo in taking 
adrantago of the facilitios offered by the expanaian 
of the American ae rset At the close of Jane, 1471, 

were over 60,000 milos of railway routes in 
ye with 54,000 miles at the close of June, 
1868, and during the fiscal year 1470.1; the number of miles 


The Belgian Iros Trade.— Metallargical indastry in 
Relgium remains in a favourable state Miscellaneous 
deacri of irom continue to advance, and the various 
estab remain actively at work. An exception to 
theee remarks must be made, f, in the case of rails 
which are in comparatively sleggish demand. 


pelled 
“ ;, Quebec owing to the impossibility of getting much further 
saste | plies of water fhe condensing or other purpsses. up the river.” In order to meet thot irenseate of the case 
The Shij te’ Strike and Leekout.—Tho dispute be- | the Montreal If ers have determined ten 
tween the Clyde shipwrights and their employers is now at} tho enlargement and improvement of the channel It 
an ont, ent peme have returned ne hee rer: in large | will be necessary to make it more than 24 ft. deep, 
numbers at vance in wages gram employers. 
One of the of the Greenock firm has gives tha | Resense of the Suex Canal.—The revenuo of the Suse 


Canal Company for Sag is returned at 
compared Tia 14, . in 7 
large ineroase of 17,0600%, 
through the canal in September is returned at 
pared with 25 im September, 1470. 
Siiphwiiiieg at New York.—For many months ship- 
belitioe iadestry has bees very qneatiy depmoaesh an 
is as permanent. ie bui attribute the 
Prostration of their trade to throe causes, the bigh taxation 
ot everything which enters into the comstruction of « ship, 
the furere for iron the construction of great 
rilroads from the Atlantic to the Pacific. The business of 
repairing vessels has also been lost to New York by work~ 
neen's strikew for higher wages, 
Iron Worke—Theee works are loated at the Falls 
buyihill, near Manayenk., Philadelphia, om the line 
of the Philadelphia and Reading Reilroad. management 
inakea wm gpeeenny of oweed sod hammered car and Inco- 


The 
posal made by the jon (Mr. A. Fraser) is 
that « monthly steamer should leave Batavia, plying vid 
Torres to Bay, Bowen, and Sydine: Vnckiog 
the Inst port the terminus. qeeeen ta ii also be 
maade, if for the steamers to call at Port Darwin, so 
es to afford regular comesun with North Australis, 


forts freight care, The contractors 
follows: Dubs and Uo., G ¥, 


12,500 dollars each ; . 
and Co., Halifax, 10 leomotives, at 12,500 dollars 
The 


havo 
ject. 
a a subsidy by Germany, but the exact amount of it 
not yet been determined. 


has also abown himself favourable to the grasling 


exist in Fo County, in Western Virginia, which are at 
lonst 49 fh. Buch strata would, it ts caleulated, yield 
1,000,000 bushels of coal per acre. this statement is 


ore, Western Virginia ought to come 
y- 


leather, 
found to be more suitable for the purpose 
number of the cases have been subjected 
trial, and tho result bas decided the superiority 


OSch cartridges weigh © 
Sean i i 
weight for wnay clateeod 
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MACHINERY FOR BENDING AND FLANGING PLATES. 


CONSTRUCTED BY HERR A. LISMANN, ENGINEER, MUNICH, 


Om & recent occasion* we referred to several different forme 
of machines introduced by Herr A. Lismann for bending and 
shoving plates. We illustrate, above, another of bis ma- 
chines devised for the same purpose. In this arrangeme 
the vertical axles are provided with rollers of different dia- 
meters, which receive the samo velocity om their eireum- 
eee bevel gearing. The pinte to be bent 
is fi to a template, shaped a ing to the form 
desired, but le as much aa the constant distance of 
from tho inner of the bent plate, which 
in the drawing is equal to the of the small roller 
plus the diameter of the roller, 9. The template with the 

te to be bent * univeras! movement by means of the 
the table, ¢, to which is fastened the friction 


ion of 
tho table is effected from the main 


bevel and reversin ibd 
Transferring motion by means ofe worm wheal sad screw 





t —w = New Orleans 
‘os 


E ig at 
Havana, Cubs, and Santander (Spain). The com; osks 
for the privilege of carrying Ay ne mails for Havana 
and Spain, this privilege the United States Postussster- 
General will probably grant. 
* Seo Enoincenino, p. 234 of the present volume. 


| ENGLAND AND INDIA, 

} To rum Epitos oy Exaixxsarsa. 

| Sim—May I ask the use of your columns to have the 

| Opportunity of gving from the regions of * visions’ to the 
sp of realitios? It eooms like the return of visions to me 
when I eee the attention now teing given, even by the 
Prime Minister of England, to the matter of a railway from 
England to Indian; remembering that twenty years ago 
when I originated the Sinde Railway at a pablic meetin 
at Kurrachee, 1 ventured to draw ethentin § ery 

in 

and Turkey, pertionlasiy describing the mow better known 


this agitation is going om, it will be omly just that the real 
originator, the ht’ Howoarable aestas La 

not be forgotten. ng before g Ad mre bet now 
putting themselves forward as the originators of these 


facts conneeted with the #/ 
and seientifle points of the question which were only 


t 
Eastern traveller, the Reverend Mr. 


in reality, his humorous account of 
the station calling outon the 
wisp ati change here for 


| some of these are i 
| authority for their practicability or their ultimate 
or commercial t shan a tunnel would be between America 
and Ireland, Iam speaking enly of the 
| not of lines to the East. 1 will not do 
| Fulton could build a bridge between 
had the momey, nor will I doubt bet 
could form a tunnel between Dunge: 
cele th ame hag 
re-t) to 
their nir-bi: 


schomes ; are bonest enthusiasts, and deserve ise for 
their vet Nant ney they must not be daunted, pry toed 





themselves zealously be‘ore the pablic, bring owt facts con- 
nected with their schemes om every opportunity, and must 
pot be di because other schemera show thom 

When I pro 
in India said I was s madman; when 


Province, the preevet Sir Bartle Frore. Have I oot, then, 
some right to tell these enthusiastic projectors, who seem to 
laugh at miles’ lei of mountains, and expect by means 
of some fairy a ready-made “embankment” along the 
banks of the Euphrates, to hope on, apeete on, as I did for 
firo years before the mroessity of the Sinde Railway would 
be perepsise, though that line, or « line through the country 
which it is now represented as an essential offs 
railway England to India? Have not all pro- 
een, by epee om and nate tee - a 
yours,” to an mt, To 8! 

ane line knows as * Wolls's Direct Indus Valley halleay 
proclaimed all others wrong, while thousands and tena 
thousands of pounds have been thrown away in co 
other lines should be made, and now, when bas 
worst for ma, the 


lected, but they may rest 
jomg tun. They 


London to Calcutta, Hong-Kong, Pekin, and 


is required. I amagaina tor of w rnilwar in the East, 
and t taliway botwora the Mediterranean 


and India is muy line will be first comstructed. I 
to make a railway from the bead of the Persian Gulf to 
eberan anfl the Caspian Sea, with « branch to jan, and 
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You nay ask if I have apy resem to betiere in the mecesslty 
of this Has. I have. After the Persian war wea over in 
1867, and tho Commander-in-Chief, 
turned i throw, 


ispecessary to be able to take » look at rf anmoyers 
taking them also in the rear, and that can dome effcseaally 
is to Tndis if my Forsian Railway is constructed. 
Your movt obliged Servant, 
vy Warns 
London, October 14, 1871, 
SS 


ENGINEERS IN INDIA, 


We statement of tho 
torrices of India and of the allowances when on furlough of 
sallitery and civil officers af 
will show more clearly tho very great diferences which exist 
to the disparagement of the 


gos 


frat 
&n officer five grades below him in the service, and 
laring. 


Secre of 
an inseam 


) 
down to mes whoce jay is onl thepe QQ. « year, with 
their rules and standing, Len with the hace and posien 
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of the Leave Rules of Civil and Military Ser- 
fines, with thene of Ciwil in the B.D, 
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On ene point your reeent letters hare not touched, vi: 
motions Tine is becomming leas and leas every year, and 
hae now is some beealities all but cumpletely’ stagnated, 
Recommendation rolls aro seat Beg Government hall-yenrly, 
a Facaney occurs, and a 













Civil Engineers in 
the Public Works 
















few years in this country are mot like the susue time sperst at 
eed —s {ae of thn rea of ths stagnation te the rules fn 
naximmum maxi. {1 i force, which retain the lesser grades of officers on 
a.) ne furlough t. the wkd “of taleege elective lint for any period of abemce loss than a year; og, 
— AB pone ve Seclen whole verneo |# man is om 31 mouths’ eave, amd another man dove 
. P i to two | Work, yet no promotion can be made during the time. Bus 





ane fog seacy dbaes 
on 


annum, 
700 apd 1200 ru» 
oo Earns 
7. per annus, 

Abore 1300 rupeos 
Bighest al. 
his lowance oor, 

s 

tay 10061, 

“Th Madtoat Cartificate, 

. Half mela: 
vhded it poo 
GON, per an- 
for the hires a 
clea ot im and 

care, 

~ fourth salary, 
provided H do mot 
exeoed SOU. per ane 

ing om. 
(&) pe Heh Pa Bink A proportion} (5.) Leave on far. 


pers 





English 


Deering in Lt for perhaps 12 

Tn no coutite: In the work, 1 beliews, 
vier bed . 

het, and wi * we 
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Department 
engineer, it ir true, but ae a lieutenant wit! 


: 


5 
Fete 


Wecountelas|ieagh oF tsetioal 


= servien 
anlifying for « 
and a civil en- 


1 
H 
le 


a 
zt 


Ha he th ey 
hat 
first 





years in 50 yoars’ 


r 
= 
Hi] 
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allowance, while on Pur 


‘ilitary, compared with Cirit Tuginecrs, both 
the same f, dnd perfurming eawetiy 


| Dillerences 
‘or execss all 


foi 
sertiag 


= 
Me 
a 
sf 
Fé 


comparatively new telegraph 
wives poy ie moot more than |. to S00 « 
ve not been three years 0 a 
civil engineers have tio one to fight their battles. 
in faroer of | it bo expected that a Royal wer ollicer, or the 
the tallitary | efficcr—exeollent man vagh be is who is now at the 
ofcer per | of this department, and wis has for Lienself and his 
| annem officers tone all that eas be desired, will trouble himeelf 
than he esa help about civil empineers, or that ho w: 
Very aussvus to put them oa a footing with himeslf 


+ 


at 
aE 


Civil engineer per 
annum, 


tt 








Ez 
Er 


Colonel RB. and 
Tet toa gene" 

oe sn» 1000 
Lieutueol, 


IClril chief engi | 


corp. 
newt, Ist class... the civil engineers in India are now a large and 


tant bedy of 1uen, too lange and too inpertart to 
sented at head-quariors by & stranger to their 
@ neutral one to thule ewevess; they never will 
with, nor their corviers fully brought into 
bead is ono of thenaselves, who will foul fae 
prowd of them, who will lok upow himaeclf as reapon 
thoir work and for their rights: and uf the department 
really to to worked up to ils power, the sooner 

bas a civil chief the better, 


pete 
Hey 


zE 


Ld 


= 


we 744 Ditto, Brd ditty 


654) ts engi- 
gineer, lat grate 
414) Ditto, 4th diteo 


ao enat, a thi 
zt 


India, September, 1871, 
j Assistant — engi- piss 
S12) meer, Lat ditto... 





Tortcoxts Licwrmover—lans for a lighthouse at Tuth- 
corn are being proparal. [¢ is expoeted that the works 
. B52 Ditto, tad ditto 136 i22 will be commenved in a few works, 
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horitontal compound condensing clasa, and is of the | the whole weight being thus borne by the cross- 
A STEAM ENGINE TRIAL, ttern® which has for time A been adopted by | head slides which can ample suriaesy. This mode 
Ir unfortunately happens that there are but | Messra. Donkin and Co., which is patented by | of carrying the pistons is found to answer its pur- 
exceedingly few records available of exhaustive and | Mr. B. W, Farey of their firm. As will be seen pose well and to prevent the cylindera from being 
relinble trials of steam engines of various classes. | from the annexed sketch, the two cylinders are| worn oval, the pistons moving in the cylinders as 
Numbers of engine trials are made, it is true, but | placed in a line with each other, the high- ure | freely as if the latter were in the vertical position. 
the instances in which such experiments are of suffi- | cylinder being situated next the crank t, The} The engine is provided with an ordinary injection 
ciently long duration and in which a sufficiently com- | low-pressure cylinder only ia jacketted and the| condenser, and the injection water ia drawn from 
plete scries of observations are made are very rare, | steam is led through this jacket on its way to the] an adjacent river, no cold water pump being used. 
and their results are of proportionate valuc. It is | valve cheat of the high-pressure cylinder, while | Messrs. Donkin usally place the air pump of these 
for this reason that we have much pleasurein laying | the water arising from condensation is carried | engines beneath the crank and drive it ya rod 
before our renders an account of a very complete | off by an efficient steam trap. ‘Tbe distribution of | coupled to the underside of the connecting rod close 
trial of a horizontal ra gs engine carried the steam in effected by ordinary slide valves, that | to the end. In the case of the engine made 
out three weeks ago at the Hele Works, Cul- | of the high-pressure cylinder having an adjustable | for Mr. Collins, however, tho air-pump has been 
lompton, Devon, a large paper mill belonging to | expansion valve at the back. The two main valvca| placed on one side, and it is driven by a double 
Mr. C. R. Collins, to whom we are indebted for | are driven by single eccentric as shown in the} crank on » shaft placed in a line with the crank 
permission to make the results public, The | aketch, the spindle for the low-pressure valve being | shaft and having at ita enda crank which is coupled 
to the main crank by a drag link. ‘These details, . 
however, have not been shown on the sketch, the 
object of the latter being merely to nasist us in ox~ 
plaining the leading features of the engine. Lastly, 
we should state that the stroke of the engine is 
3 ft,, and that, the cylinders being carefully gauged, 
their diametera, when hot, were found to be 16] in. 
and 304, in; respectively, 
iler by which the engine is supplicd with 
sicam is one constructed by Messrs, W. and J. 
Galloway and Sons, of Manchester, and is of their 
well known type, as shown by the annexed dia- 
— It ia rated by the makers as a 50 horse power 
ler, ia 26 ft, long by 7 ft. in diameter and is made 
of jin. plates double rivetted at the longitudinal 
seams, The two front flues are each 2 ft. 10 in, in 
diameter and 7 ft. long; they qre made of jin. 
bys with welded seams, and are strengthened 





T-iron rings, while the back flue, which ix 

elliptical section, has a horizontal diameter of 
5 ft. Sin. and a vertical diameter of $ ft, ‘This back 
flue is traversed by twenty-seven Galloway tubes 
cach 10} in, diameter inside at the top and 5} in. 
at the bottom—disposed aa shown, while it in also 
made with a of side ** pockets” placed as seen 





square Feet, 
Fireboxes ... wie Sgt apd 73 
Beene tubes and Tpockets =. ad 
come tu) _ 
Side flues... oa ov os «= - 208 
Bottom Bute, 40 wwe au 72 
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The boiler had been thoroughly cleaned out and 
_ the flues swept, prior to the trial on the ]J¢th ult., 
' and it bad, in fact. only been lighted up about 21 
- hours when the trial commenced, so that the brick- 
tae Pega - was Sian? thoroughly — 
throng jis was ali against it, aa was 
the fact that it was ake very much below its 
real power, #o that the constant losses duc to radia- 
tion, &e,, went far to balance any advantage due to 





i Ts aes a IS OPTS ALT é the slow combustion and the very moderate evapor- 
OUTLINE SECTIONS OF BOILER AT THE HELE WORKS. tits we the eae, heantie§ Seis Sais 7 = 
engine on which the experiment was made was | longation of that for the high-pressure | paring the results obtained on ith ult. with 


cy r, while a second eceentric drives the expan- | those obtained during a previous trial when the rate 
sion valve ag usual, The steam passages are all so | of evaporation was nearly two and a half times as 
been at work, running night and day with the | arranged that the cylinders are completely drained, | great. The boiler is fed by a small donkey pump, this 
exception of Sundays, since the 16th of December, | and ample clearance is provided—l in. at cach end | pump being, during the experiment, supplied with 
1870, ‘The trin] was made on the 11th ult.,20 that in both cylinders—so that the engine may be run for | steam from an adjacent boiler, so that its use should 
the engine had then been in use about ten months ; | along period without readjustment of the connecting | not affect the results obtained from the main engine. 
but ns it is employed in driving rag engines, itis ran | rod or crank shaft bearings—an important point in | ‘The boiler under trial is situated, we should state, 
continuously each week from far, ve ton Sunday | the case of engines which have to be kept con-|at the end of 4 range of boilers of which the steam 
to midvight on Saturday without = roa | whatever | stantly at work and which are not always under | pipes ary conn To do away with any chance 
(except for ten minutes daily to oil and clean, or | skilled supervision. of leakage through the one connecting stop-valve, 
on account of accident to a belt in the mill, or| A feature worthy of notice alao in the engine we | however, the adjacent boiler was kept at the same 
similar cause) so that during the ten months it had are describing ia the mode in which the pistona are | pressure as that under trial during the whole of the 
run fully a8 many hours as moat factory engines | prevented from dragging on the bottom of the | experiment, so that there should not be the slightest 
would have to do in two years, ‘Ihe highs re cylinders. Referring to the sketch it will be seen | tendency to leak either way. ‘The boiler, we should 
iston had been changed on the 17th May last, the piston rods 5 out at opposite ends of | add, is carefully lagged, as is also the steam pipe 
Bus the low-pressure piston had not been changed | the cylinders, that they are attached to cross-| which connects it with the engine. 
since the engine was started, so that the engine | heads, and that these crosaheads are connected by| ‘These thin, eqs aparece we may now pro- 
was tested ordinary a oe and | side rods which pass along the aides of the cylinders | coed to explain the of conducting the e - 
the resulta were euch as could be relied upon in | a3 shown in the plan, These parts are so put to-|menta, which were carried out by Mr, C. R.C 
regular practice, Before explaining, however, in | gether that the piston rods are directed upwards| Mr, Bryan Donkin, Mr. B. W. Farey, Mr. Bryan 
js tony bo destabls thas wo hould give sons facthet | the pistons elvar of the betiome of Ube tglindes, |, Galloway boing. alee" peeesss Guriag the whee 
it may irable that wea ve some furt the pistons c of the bottoms of the cyli F owas: presen whol 
partienlars of the engine and of the boiler by which bore sarasota ines exd Hese-Be sate of the trie ‘The object of the trial — which 
it was Up) with steam. © A detailed and Slbusteated of this class of | CO™Mmenced at 9.30 a.m. and lasted until 7,30 p.m., 
The is, as we have already stated, of the | engine appeared on page 4 of our volume, a continuous period of ten houre—was to ascertain 


one constructed for Mr, Colling by Messrs. ge 
Donkin and Co., of Bermondsey, and it had 
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the average horse power developed, the quantities | while at the samo time thoashpits were cleaned ont.|{ the system of engine testing adopted on the or- 


of coal and water used, and further to make such 
other olbwervationa as would enable the whole of the 
heat furnished to the engine by 
satisfactorily accounted for, In describing the 
incans adopted for procuring theae data we will 
commenos with the arrangementa in the boiler 
house, 

‘The boiler was fed from a amall cast-iron tank 
situated by the side of it and to which the donkey 
puunp already mentioned was fixed. This tank was 
titted with a gauge showing the water level, and at 
the end of the experiment the water was brought 


to precisely the same level as thatat which it stood | 


atthe commencement, ‘The water used waa filled 
into the tank by two cylincrical cans, cach closed at 
the upper end with the exception of a small opening 
so that they could be accurately filled, ‘The number 
of canfula of water used was noted by two ob- 
servers, whoge records were found to agree, and the 
cans themselves were carefully weighed fall and 
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empty, and the weight of water used thus ascer-! cinders drawn from the fire, and the remainder, 


talued. The temperature of the feed water was aleo 
taken at intervals of about 20 minutes. 

Before the experiment commenced ail conle were 
cleared completely away from the front of the boiler, 
and into the space thus made the conls to be used 
on the trial were weighed under tho supervision of 
Mr. Collins. ‘Ube coals used were Powell's Duffryn, 
and were of excellent quality, 

In commencing the experiment at 9.90 am., on a 
signal being given from the engine house, the water 
level in the bwiler waa marked on a scale fixed to 
the glasa of the water-gauge, the preasure of ateam 
was noted, and both fires were at once drawn with 
the exception of about a shovelful left in each 
furnaes for relighting op, About 12 lb, of wood 
were then thrown in and the firing commenced with 
the weighed coal, the drawn fires being cleared 
away, When the fires were drawn the steain stood 
at SU 1b, per square inch, in five minutes it havl fallen 
to 49 tb. 5 but in fifteen minutes it had risen again 
to $0) %b., and in twenty-five minutes it was at 


h4hb, During the day it was kept almout con- 
stantly at S3/b., scarcely ever varying from this 
pressure more then a couple of pour and the 


mean of forty-nine obscrvationn taken at interrnls 
of twelve minutes showed the pressure last men- 
tioned to be the average throughout the experi- 
ment. 

At 6.45 pm, when the experiment was ap- 
proaching close, the pressure waa 614 |b, while at 
the end of the trinl it was 40] lb, or almost exactly 
the same aa it was atthe beginning, while the water 
level was also preeisely the same, On notice being 
given from the engine house that the trial was 
completed, both fires were drawn and the coal, 


cinders, &e,, taken out and sct om one aide to cool, | off under ordinary mean atznospheric pressare. 


the boiler to be | 








i 


When cool the materials drawn from the firea were 
passed over a sieve with } in. meshes and the 
clinkers picked out by band, and the weights were 
then found to be as follows: 





ewt. qr. Th. 

Cinders on ote ow. 2 0 1 
Biftings ane ose ane 18 * 0 26 
Oliskers sve oe one - 9 0 10 
Dirt from ashpit a w 8 1 3 
Total 2 68 ww 


The total amount of coal charged into the fornaces 
during the trial waa 12 ewt., aml the quantity con- 
sumed was thus Yewt, Oqr. §lb.—1016 lb, pina ita 
ot pod proportion of the dirt. Of the siftings ane. 

alf was judged to be good fuel and the other half 
dirt, and the total quantity of dirt waa thus 13 lb, 
siftinga+101b, clinkers+ 34 Ib. from ashpit=76 Th. 
inall, or almost exactly 5.40 per cent. Of this 76 Tb. 
of dirt, 12 1b, (a quantity rather below the proper 
percentage) was taken aa bolonging to the 840 1b, of 






FRONT, 


G4lb., was added to the foel actually consumed, 
this raising: the latter to 1080 lb, 

‘The quantity of water fed into the boiler during 
the trial, was J1,00) 0b. and the evaporation, 
LE 

1080 
10.82)», of water per pound of coal, Considering 
that the mean temporature of the feed was 61}°, 
thie was a remarkably high evaporation, aml affords 
good testimony as to the efficiency of the hoiler,* 
We may odd that the experiments made on the 
engine—and which we shall describe in due course 
—prove decisively that the quantity of water 
above mentioned waa really evaporated, and thnt 
none of it passed away in priming, ‘This ia an im. 
portant patnt, and it is one of many in favour of 

* It may be cosvenicnt for comparison with dats derived 
from other experiments, if we reduce the results nbore stated 
te the equiralont ereporalion from a temperatare of 212%, 
aed under the ordisary atmospheric pressure. To do this 
wo eaay ecaploy the convenient acd well-known formula of 
Professor Rankine to determine what be has aptly termed 
the factor of evaporation, This formule by: 

0.3 (T= 212"}-+(212*—T,} 
es y 

in which T,=<tho tomperatare at which evnporation takes 
place, and a',=the imiteal temperature of the fred. In the 
eas of the experiments abore recorded, T,=340.S, that 
being the temperature of steam al a preseato of 55 Ib. shore 
the atmosphere, while T,=01]". The factor was thus: 

1 g-0-8(310.2=212)4 (212 61.75) _ rechae = 1,138, 

Bb6 vad 
Multiplying mow the evaperatiun obtained during the ex- 
periments by this factor, we got Lis? x Lie 12,83 0b, as 
the equivalent evaporation which would hare been obteined 
if the feod had been sapplied at 219°, and the water boiled, 


therefore, took place at the rate of 


Fector=1+ 


Quantity of water evaporated per hear 
from akhore temperature ae tel | 


easion of which we are spesking. It will be noted 
that during the trial we are describing, the boiler 
was worked far below its real power, the rte of 
evaporation being but 1.56 1b. per square foot of 
total heating surface per hour, ‘There can be nu 
doubt that this contributed to the economical resale 
obtained ; but at thesame time, for reasons to which 
we have before referred, the advantage gained by 
this very slow rate of evaporation waa not so 
great as might at first sight be auppowed, In proof 
of thia we may atate that in February last year the 
kame boiler was tested with an evaporation of 
28,087 Ib, of water in ten hours (a quantity nenrly 
two and a half times as great as that evaporated 
during the trial we are now describing} and this 
weight was evaporated with a consumption of 
2019 Ib. of coals, containing 2.8 per cent, of dirt, 
the evaporation being thus at the rate of 9.622 Ib. 
per pound of coat, In this instance the tempera- 
ture of the feed waa 75°, amd the general conditions 
and arrangementa for ascertaining the resulta were 
similar to those adopted at the more recent trial. 

For convenience of reference we may give here, 
in a tabular form, a comparison of the principal 
dnta derived from tho reeent trinl, and that in 
February Isat: 





Trial | Trial 
Feb. 4, Get. 11, 
1871. 1871. 
Th | Ib 
Quantity of coals burned per hour 201.0 by) 
Quantaty of coals burned per hour per ass! 997 
Pan a of grate ¥- = " = 
wantaty of cosle burn if per 
equare foot of beatlog Coes is aay) Olde 
1169.1 
Quantity of water cra ted 0 
pound of oon] a om 8.082 10.03 
(Quastity of water eraporated froin 
temperature of feed por sqeare uot a75 0 «1a0 
of beating surface per bour ... | 
Equivalent quantity of water which) ' 
would have been evaptentad Lh a| 
temperature of 212°, and wnier at- 2 , 
meopberie pressure for each pound 128) 1263 
ef coal copsumed. (ity Professor 
Rawkine's formula)... ewe J 
28 6.08 
Percentage of dirt and clinkers ... on { per { per 
ent, eet. 
Temperature of Feed ‘ ow! ee OLTO 





It appeara probable thatin the February experi- 
ment the boiler was aa much overworked as it was 
underworked during the recent trial, and that a 
still better result woald have been got with an 
evaporation of about 20001b. of water per hour, 

Leaving the boiler, we must now deseribe the 
arrangements adopted for testing the engine, The 
observations made in the engine house were as fol- 
lowa: Ist. Every half hour inecator diagrams were 
taken simultaneously from both ends of beth eylin- 
ders by weans of four Richard's indicators ; 2nd, 
Half-hourly readings were taken of the indications 
of the steam and vacuum gauges, and of the counter 
with which the engine waa provided; 3rd, An ac- 
count was kept of the temperature and quantity of 
water drawn from the steam jacket; and 4th. Ob- 
servations were taken every quarter of an hour of 
the quantity and temperature of the water passing 
off from the condenser. “The manuer in which theee 
latter important observations were made we must 
now describe, ‘The water cdiacharged by the air 
pump was led along a short irom trough fitted with 
partitions which extended nearly across it, The 
Water on its way down the trough was caused to 
pass under and over and around the ends of theas 
partitions, and it was tha theroughly mingled, 
and the temperature rendered uniform throughout, 
After eseaping the eae it was discharged 
over a tunbling bay having a notch Gin, wide care- 
fally cut in a brass plate, while the head or height 
of water over the notch was taken by means of a 
hovk gauge, ‘The stem of the gniuye had an index 
Ginger pointing to an accurately prepared scale* 
giving the rates of discharge yer minute corre- 
sporting to the different heads, and the quantity of 
water passing off at any given time could thus be at 





® St is only right thet we should add here that the accu- 
racy of the cne@Scient, namely, 0.02, used is ealoulading the 
discherge freea the notch abere mentimed had been care- 
tally tested by Mer. fh. W. Farey in previous isstances by 
sciually weighing the quactity discharged in a given time 
with various heads, amd comparing these rewalts with those 
obtained by calealation. 
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THE MONT CENIS TUNNEL; AIR COMPRESSING MACHINERY AT BARDONNECHE, 
(For Description, see Page 283.) 
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ence read off while the was taken by a 
delicate ometer, on which the water fell in 
the tambling bay, The temperature of the water 
used for injection was also noted at frequent inter- 


yale during the day, and thus tho rise of tem’ 


ture in pasain, the condenser could be 
ined, ‘This rise, expreased in degrees Fahr., 
multiplied by the di per minute in pounds, 


carried off - — in — water ior te con- 
denser, and viding man e mean 
indicated pa A er a num’ ped obtained ex- 
pressing the number of units of heat passed through 
the engine ae power per minute. 

This number or “constant” affords an excellent 
indication of the valae of the engine as an econo- 
mical power producer. The greater the quantity 
pak neaphte mdr tint: jd ag Se ‘th ~ 
engine to develop a horse er, igher 
course is the number of Pemddegrees of honk 
carried off in the cond g water, and the leas 
the efficiency of the engine, and cice reraé. We 
have on former occasions® pointed out the delicacy 
of this system of testing engines—which haa been 





© Fide pages 320 and U54 of our sev aod 28 of 
our cighth volumes. sate 


of ascertaining a - 
mately the power whiah that engine rg ec ae 
at wg A ee time, ‘Thus if it has been esserteined 
that in the éase of any given engine 350 


_ those engines unless the 1 
pound- made for the influence of different temperatures of 





under trial, while they also enable comparisons to 


be instituted between engines of different types. 
It must be borne in mind, however, that the con- 
stants obtained from different engines are not 
directly comparable, or, in other words, do not 
strictly represent comparative efficiencies of 
corrections are 


degrees of heat pasa away per minute in the con- the injection water, &c. ‘These, however, are not 


densing water horse power developed; then if matters into which 


on any 35,000 unite are ie 
away per minute, it will be at once known that the 
cngwe is developing 100 were 2 or if ee 
und-degrees are passin, , then the er 

ae will be 80 los er. Of pte de- 

tiona of power mi this way are to 4 
certain extent i , as the constant varies 
somewhat at the different ; but for moderate 
variations of the alteration in the constant 


is very alight, and from the readiness with which 
the observations can be taken, if the overflow from 
the hot well is fitted with the necessary tumbling 
ig ach So Bn Bosc “emtatage 8 ‘Taken 


diagrams 
yations of the numbers of pound-degrees passin 
Soray in the weber Svom the Gondegeer shawr'xs once 
whether anything is the mattcr with the engine 


we need enter here, and we 
must leave them, therefore, to be dealt with at 
some future opportunity, and return to the engine 
trin] it is at present our special object to edhe, 25 
We have already stated that the engine on which 
the experiment was made, was employed in driving 
rag engines, ‘Throughout the day every endeavour 
was made by charging the rag engines in succession, 
to keep the work to be done as constant ns a 
and this was accomplished very successfully. The 
speed also was kept very regularly, the higheet 
mean speed during any half-hour, ax obtained from 
the observations of the counter, being 47.9 revolu- 
tions per minute, and the lowest 42.6 revolutions, 
while the mean apeed for the ten houra was 46.61 
revolutions ‘I'o ascertain the mean indicated power, 
the whole of the indicator diagrame were worked 
out, and the mean preasure thus obtained waa used 
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in connexion with the mean speed observed by the 
counter. 
inch, deduced from the whole number of dingrumas, 
were as follown; 


Th. I. 
Front of high-pressure cylinder 17.408 
Bate nm im, 1789p mmee 17548 
a ease eylinder aed mean 4.106 


‘The set of diagrams which we reproduce on 
page 280, ban been chosen from the large number 
taken, om account of their representin 
exactly the mean of the whole series. The quan- 
tity of water discharged from the trap of the 
steam jacket wan ascertain ed by weighing it, and 
the temperature was taken at frequent intervala, 
It ia evident, however, that this water, from ite 
emall quantity, was aubject to groat lores of heat 
by radiation and conduction, a4 well aa by the 
evaporation which neersanrily took place on ita 
escape from the trap of the jacket. For convenience 
of reference we subjain the results of the various 
observations, &o., in a tabular form : 
Table shewteg the revulis of the trial ef an 
Coliina’s Hele Works, Dalbvenpeons Dont, 

Engine» 

Clase Sorisontal compound condensing (BH, W. Farey’s 

patent), made by Meaura. B. Donkin an ia . 

m 


at Mr. 
1k, 1871, 





Diasocter of bigh-presware cylinder ... 1 433 
" low " - 2 6% 
Length of otroke... ee oe | 
"aa made by Moers W. and J 
Ga y's patent, y Mesrs W. and J. 
Galloway and Sons, of Manchoster, - 
Heatizg surfaces: Firebores os " ba 
* vel Ame * 40 
o 27 come tubes and pockets 144 
” Side Buss on or 220 
n Tettom flon. oe 72 
Total ates 745 
Firegrate area “ a“ ane ou ag 
Revalts of Trial - 
Duration of trial: from 9.50 a.m. to 7.90 
pa. = vee ane tee ue «» 10 bours. 
Mean pressure of stem in boiler howss— 
average of 42 observations made a3 in- 
te of about 12 minutes oe we BS DD. per oq. in. 
Mean vacuum; average of 2l ohbeermations 274 is. 
Meas speed of engine in revolutions per 
minute, taken from counter. or 4661 
a tee. 
aI E ek [ Mean insticn bed yous do- 
as £ veloped ie high-pressure 
Fees El cylindse om BROS LEP, 
24 3 } Moan indicated power de- 
$43 ~ ia low- 
ae s AD preaeare as 
Bg 22 | cplicder .. a AG, 
a 45 | Mean total indicated bores 
x 3 power + «+ = S688, 
par i 
Mean initial temperature of in- 
“ . | injection water a ae BLO 
E Tewsperature of nls Cieetvatand, 
& from condenser; mean of 
P_ ia obervations + on a «88.829 
Hise of tecaperature in condenser 81.116" 
Mean head over tumbling bs: 
3 6 in. wide, tee aibork 
nuge, average of IF obserra- 
5 St Bet ce we oe os Ste bene 
$ | Mean discharge per minute 
5 & | caloulsted from above observa- 
3 Home ee tee ee OO. I, 
3 { Pound-degrees of host dischanged 
S|. ¢) from condonwr por minute 
006.5% 21.66 ~ = 19,200 
3 Pound-degrees ter home power 
co : __ 19.908 = 
per minute = —— = wo. 397.6 
tn) tit Pi al dering te 
Tota) quantity jaring ten 
is hours : at Ler ss wt 1020 Ib. 
§ H Quaxtity discharged per bour i 
= f >, * ” minete i, 
4 Temperature ... sas “ as iva" 
{ Initial temperature; moan of 23 ab- 
servations ... - aes «= = BA75* 
. | Quantity oveaporated during ten bears 
=108 cans, weighing each 1045 
pounds, = .. fo ~ -- 11661 Th, 
F + (Quantity evaporated per hour ow 1160.1 ,, 
3 ” n minute ww.  19.48,, 
by " " indicated 
haree power per hour =... ao 20$5 
Quantity evaporated per pound of 
| coal consumed ae we «= s ME 


Desoription : Powell's Dulfryn. 
Quantity eonsxmed during ten hours 1090 fb, 
per square feet 


Conl.4 _ of flregrate per hour . 3237 
Qaantity teamed por indicated 5 
power per bour aie ae 1 . 
\ Pereoatage of dirt ... me 5.66 por ct. 
Average temperature of owler air oa ose a7e 
a Pe in engine Beme aee ee 78° 
w ” ® ts oon 68° 


ae 


The mean effective pressures per equare | o 


almost, 
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Tt will be interesting if we now attempt to strike | that we ahould say nuch, sa the figarea we have 


ance between the heat supplied to the engine 
from the boiler and that which is necounted for in 
the obzervations above recorded. 
of ateam at S$ib. pressure is, according to Reg- 
nault’s tables, 1205.7°, and the temperature of t 


wen epeak for themselves, ‘The results aro, 
owerer, additionn) proofs of the advantages which 


The total beat|are to be derived from the employment in milla of 


high clasa engines for furnishing the motive power, 
advantages which we have persistently urged. It 


feed being 61.75°, it follows that 1205.7 — 61.75 = | must be borne in mind, too, that the resulta we 
1143.95°, or, say, 1144° is imparted by the boiler | have recorded were obtained with cold feed for the 
to the water foreach poand of tho latter evnpo-| boiler, the cold feed being used for convenience in 


rated. The evapora’ 


tion being 1160.1 1b. per hour, | carrying ont the experiment. 


In ordinary practice, 


it follows that 1160.1 x 11446°=1,937,450 unite of | however, the feed is drawn from the hot well, and 


heat per hour, equal to 22,290.8, or, say, 
units per minute, have to be accounted for, 


23,291 poe through an ¢conomiser, which causes it to 


t heated nearly to boiling point before it enters 


On the other side of the account we have, first, | the boiler, tho reault, of course, being a still preater 


the quantity of heat actually converted into 


seoond, the heat carried off by the condensing 


wer; | economy, 


There are numbers of engines now in ase in fac- 


water; third, that carried off by the water dis-}tariea consuming quantitica of coal and water per 
charged from the steam jacket; and fourth, the: horse power two and a half times as great ag 


losses by radiation. conduction, &e. The 


—_ 
of heat transforwmed into work is 1 unit 


or ea0 
772 foot-pounds of work performed, 0 = 
ies 
42.76 unite aa minute for each horse power de- 
veloped, ‘The quantity of heat disposed of in this 
way — the experiment waa thus 42,70 x 66.53 
= 2432 unite per minute. Next of the 19.48 pounds 
of steam supplied by the boiler per minate 1.7 Ib. 
were condensed in the ateam jacket, while the re- 
maining 17.78 )b. passed through the cylinder, and 
thus eventually reached the condenser, Of the 
606.5 lb. of water per minute discharged from the 
latter 606.6 — 17.78 = 595,72 Ib, was injection 
watcr, and had actually been heated through a 
range of 31.60°, while 17.78 tb. resulted from the 
condensation of the steam, and has to be considered 
as being raised from the original temperature of the 
feed to that at which it is Soctarged trom the on. 
denser, or 84.02-61.75=21.57°. The quantity of 
heat accounted for in the condensing water ia thus 
(588.72 % 31.66) + (17.75 x 21.57) = 18698.0 + $84.5 
== 19032.4 pound-degrees per minute. In the eame 
way the water drawn from the ateam trap of the 
jacket has to be taken aa heated from the initial 
temmperatare of the feed to that at which it is 


collected, its rise of temperature being thus! 


174—61,76° =112.26, or, cay, 112°. The quantity 
being 1.7 1b. por minute, 12x 1L7=L anits of 
heat per minute are this acoounted for, Sum- 
marising these several amounts, and obtaining the 
losses due to radiation, &e,, by subtraction, we get 
the following approximate account of the manner 
in which the heat supplied from the boiler is dis- 
posed of : 


Unite, Por Cont. 

Cosverted into work... oe 2432 = 109 
Carried off in condensing 

water oe ave o 19022 = 85.2 
Carried off in water coming out 

of steam jacket =... ave int = 0.8 
Tausee by redistion, conduc- 

ten, Re... ve a7 “a7 = 80 

Total per minute Rm = 14 


This mode of comparing the resulta, affords 
certain evidence that the water got rid of in the 
boiler waa really evaporated, and did not poss off in 

viming, In fact, had it done so, inatead of there 
Ping a certain quantity of heat available to account 
for loases b: jation, &e., there would have been 
8 deficit. The experiments were throughout carried 
ont with the greatest posible care, and every on- 
deayour was made to obtain a thoroughly reliable 
result; andthe rough balance above struck between 
the heat eupplied by the boiler and that accounted 
for, is, we believe, as seourate as it is possible to 
make it from the data derived from a tral con- 
dacted on a system applicable in general practice. 
We may mention here, however, that Mr, B. W, 
Parey and Mr. B. Donkin, junior, have employed, 
in a number of experiments on an engine at their 
own works, an apparatus designed by them, which 


enables the temperature and quantity of the water | 


flowing from the cooudenser to be regiatered auto- 
inatically and continuously by means of photo- 
raphy, ‘his apparatus (which was illustrated and 
ully deacribed on page 68 of our sixth volunte), of 
course enables the number of unite of heat passing 
from the condenser to be aacertalned with preater 
accaracy than la pomible by a sericea of individual 
observations, however frequent they may be. The 
error resulting from the latter mode of observation, 
however, ia exceedingly small if the observer uses 
proper care, and it be amply aceurate for all prac- 
teal purport. 
Of the gonern] performance of the engine and 
boiler teeted at the Hele Works, it ia unnecessary 


Mr. Collins's engine, and which are yet con- 
sidered by their owners to be excellent examples 
of steam machinery. If such an engine was now 
in use at the Hele Works in the place of that of 
which we have beon speaking, there would be used 
instead of an sverage of 105 tb. of coal per hour, 
270 1b. per hour, or 385$Ib.maay, 34.7 owt. per 
day of 24 hours, ‘Taking the days actually at work 
as but 300 per annum, we should thas Sore 520) 
tona of coal per yur saved by using a really bigh- 
clase engine in place of one burning scane 44 lb, per 
jindicated horse power per hour. 
conta at the Hele Works nearly 1/. per ton by the 
jtime itis poten the fire, this is a very handsome 
‘annual saving, while, in addition, there ja the re« 
jduction in the amount of boiler power required, 
and in the wear and tear of boilers, firebars, Ke, 
Mauch has been said in some quarters reepeetin 
the cost of maintenance of high-class engines, an 
it haa been = that the saving which wach en- 
gines effect in the fuel account ia awallowed up in 
other ways, Now no greater error than this could 
be made. ‘There ia no necessity whatever that a 
high-class engine should Le a complex ono, and all 
| who have had expertence in the working of really 
well-desiyned and well-built compound engines 
will agree with ua in stating that the coat of .their 
maintenance is no greater than that of single- 
cylinder engines, while they can be run in a worse 
state of repair than the latter, with a less reduction 
of economy, Altogether Mr. Collins haa, we con- 
sider, every reason to congratulate himself upon 
his choice, while the thauks of the fersion are 
undoubtedly due to him for the facilities he has 
afforded for making a thorough trial of hia engine, 
an example which many mill and factory owners 
would find it to their interests to follow. 


aamuch ag conl 


INSTITUTION OF MECHANICAL 
ENGINEERS, 

Tue general meeting of the members of this [natitution 
was bell on Thursday, October 26th, im the Lecture Theatre 
of the Midland Testitute, Hirmingham, John Hamabottom , 
Bequ Presidant, in the chair. 

. (Mr. W. P. Marshall) baring read the 
solautes of the previous netting, several new members were 
eloeted, and the officers of the Inetituties were nemminated 
by the meoting for the nest annual election. Teo 
were then . one entitled n * Description of Millee's Gast 
frog Stenm oiler," by Mr, John Laytourne, of Newport, 
Monssuthshire, and the otber On Steaan Pressure Gauges,” 
by Mr. Ernest Spee, of Londom, ovrsmunitatel by Mr. 
Charles Cochrane, Of the former paper we publish on 
atetract in the present sumber; the other we must defer 
until next week. * 

An adjourned diseussion followed upon « paper read at a 

vious meeting, “ On the principal comstructions of Sroech« 
omling Meohanzeme for Haall Arme, and their relative me- 
chanical advantages,” The apecial featarew of the Henry 
sod the Soper rifle were painted out by thelr respuctive ine 
ventora; and epecimens were exhibited of these and no. 
tarnus other heeech-bouling rifles, in illustrstion of the 
deseriptions given in the paper, 14 waa remarked thet the 
particular constrection of breech morhaniam in the Martind 
tifle, which had at presemt been selected for the national 
weapon, was open to seriotes objection from & mechanical 
point of view, msore expecially in the substitution of a spiral 
main spring with diroct action and short range, im place of 
, the orinay fat main spring acting with a variable leverage, 
the latter having been prowed, by bong prnctical experience, 
to be completely successful for the purpose. By the ase of 
| the spiral spring, the pressuze upon the trigger nose at full 
cock seo yratiy increased ag to peorssitate the widition of 
fan exeeptionahty delicate contrivance for fyeilitating the 
pull-off in firing, and « consequent liahility to irregularity in 
retistamce i¢ entailed; but the whole of this objretionsble 
complication ia obviated by reverting to the ordinary fat 
mais spring. and onossy and uniform = af the trigger is 
obtained. The mecting then terminated. 


Cexeveiasy Isurrtetios or Exoiserta. — Mr, Angus 
Macpherson, of 45, Picrenn-strors, Nerth Oresreby, Mild lee- 
Wrough, has been eppointed as the now soerotary of this 
society. 
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THE MONT CENIS TUNNEL® 

Tr haa been mentioned already that the motive 
power used for the perforating machinery was 
air, the com jon of which took place at some 
distance feom the month of the tunnel, and that the 
compressing agent used was water, ‘Tho compres- 
sore, which have been established at Bardonneche, 
and were at first aed, may be termed water column 
COM presswora, 

The drawing on page 281 represents a complete 
vertical section of one of theae compressors, [below 
is a theoretical diagram of the same, which I aball 
use to deserbe the action of this machinery, 

For want of space the reservoir of water from 
which the comprosing colamn, A, deseends has 
been omitted in the section. [t has been represented 
only on the diagram Fig. 2, where the vertical height 
of the fall throngh the inclined tube mentioned 
above, is represented by f, and the reservoir, the 
level of which is permanent, is marked F. 

Referring now to the diagramt Fig. 3, A, ia the 
compresting colime, B the chamber of compression 
©, ©, ©, the tubes for conducting the evinpresseed 
air to D, the recipient for the same, BE, EB, are 
feeding valves, and £, discharging valvea, G, the 
compressed alr valve, H, H, H, the intes air valves, 
4, A, 4. are acceleration valvea, L, the motive lever 
of the feeding valve, L’, the motive lever of the 
discharging valve, M, M, the recipient of dmcharge, 
N, the canal of cscapement, P, P, the regulating 
plane. 

The supply valve, E, moves vertically, On the 
spot where it is placed, the compressing column 
takes an annular form, and the compressing agent, 
instewl of moving along the axis of the column, 
and remaining cylindrical, ia transformed inte an 
annular vein, which rune along the outer side of 
the valve, EB, and becomes cylindrical again below 
this valve. The section of the annular vein was 
caleulated to be equal to the section of the eylin- 
drical column of compression, so a8 to leave the 
section of the compressing column constant through. 
ont ita height, 

In the diagram the valve, BE, is supposed to be 
open, and the compressing column acta unin- 
terruptedly on the air contained lo the chamber, H. 

Now, let us suppose that the valve, F, should be 
raised, and should close the annular epace, all that 
part of the compressing column which is placed 
above the valve, EB, will be suspended, and will 
cease to act on the part below, daring the whole 
of the time that the valve, E, closes the annular 
ape and cuts off the eolamn above, and hence 
the object of the valve, B, E, isto admit and to 
suspend the section of the compressing cclann, 
Leaving the valve, BF, BE, cloeed, we will examine 
the valve, F, This valve is also eylindrical, andl 
moves vertically, opening when it rises, the lateral 
orifices of the recipient of discharge, and cloaing 
them in ita deacent. Raising the valve, F, all that 
Lg of the compreasing column, which is inferior to 

5, is pat, nawell as the chamber, B, in commanica- 
tion with the atmosphere, and hence the water in M, 
M, sod in RB, will take mnturally the level, P, P, 
determined by the level of the waterin the canal of 
eseapement, N, and in the recipient, M, M. All the 
part, B (chamber of compression), will then be fall 
of atmospberie air down to the level, P, P, and the 
portions of the compressing column eontained in 
the syphon under the valve, EB, and in the anoular 
portion will not be submitted to any pressure except 
the ordinary preesure of the atmosphere. 

‘The valve, E, remaina closed during the time that 
the valve, F, makes ite double stroke and vise reer. 
If while F is open F were also opened, it is evident 
that the water would escape with great impetus 
through the lateral orifice, M, M. 

The valve, G, placed a the top of the compres. 
xion chamber, A, by rising allows the alr, after it 
has heen compremerl, to escape from 1b into the re- 
cipient, D, and closing again it prevents the flawing 
back of tho same, ‘The valves, IDM, by opening 
from ontaide inwards, give aocera to the atmo- 
spheric air into the chamber, B, when the water, 
after having performed the compression, eseapes 
throngh F, 

‘The use of the valves, 4444, &., will be ox- 
Plained hereafter, for the present we nasume that 
they are closel.. It ia easy to understand the 
action of the compremor. Let us mppowe the 
valves E and P beth closed, and the level of the 





* Continaed fron page 241, of the present volume. 
$ See Report of the Technical Directors, 1803. 








water to bo at PP in the chamber B; let this 
ebamber, B, be full af atmospheric air, and let 
the valves, H H, be s¢ppoad shat, 

Now, allow the valve, E, to fall; the comprtess- 
ing column, AAA A, will immediately enter into 
motion; i¢ will rise in B, and will compres tho 
air contained in this chamber; the air in BH will be 
compressed antil it has acquired a enificient degree 
of force to lift up (2, and then the same compressed 
air will enter the recipient, D, the water rising 
until it touches G, where it will have lowt all its 
relocity ; the valve, G, will then be preesed from 
below, ouly by the static preseare of the compress- 
ing colump, whereas froan nbove it eustaina the 
preseure of the air which has been driven into 1D, 
equivalent in this case to double the static pressure 
of the column, AA A. 

At this moment all the compressing column up to 
the valve, Gi, ig at rest. Letug then shut off, by 
lifting E, all that portion of the comprersing colutmn 
which is above E, and intercepts its action on the 
portion below ; let ua open the valve, F, and the 
watcr contains in Bis driven out into MM. and will 
flow inte the canal, N; the valve, HO, will open 
ander the premure of the atmosphere (vacuum 
having been formed in B), and the atmorp! air 
will enter into B, and will drive down the watery to 
FP. When this level shall be renched, the whole 
apstem will be again at reat, and ready to commence 
ad * pulsation,” and to that effeet let F be 
and E: be opened, and the same evolution 
which has been described will be repeated, 

The play of the valves F and FE is regulated by 
the engine, W, (Fig. 1) which governs S, on which 
Haat formal eceenteics are fined, which prodoce 
the vertical! movement of the valve at the necusury 
moment, 

The result obtained with one pulsation is, as we 
have seen, the compression and the imprisonment 
in 1 of all the air at atmospheric pressure con- 
tained jn Tt from the level, P P,op to the valve, G 
(See diagram). This result bas been obtained 
through the action of a column of water of fixed 
height, determined section, and form, which, «tart- 
ing from the state of rest, Bows with variable 
velocity through a definite space, at the limit of 
which the column of water loses all ita velocity, 
and passes again into the state of rest, after having 

iven aver to the volume of the air it haw oom- 
pressed all the dynamic effort which has been con- 
sumed hetween the initial and final instant of the 
pulsation, 

Up to the present it has been supposed that the 
compressing column, #tarling from the lerel, PP, 
in order to rise in the chamber, 1, commences im- 
mediately to compress the air therein contained ; 
and this hypotheals gives the normal atate of the 
work of the machine, and from it those conditions 
are derived to which the compressor must answer 
to develop to the greatest poasible industrial effect. 

If a compressor were established, with a chamber, 
B, of a height corresponding to & compreaaing 
eolumn likewise determine], the air would not be 
compressed to a higher state of tension than the one 
which would correspond to these data, and this cir- 
comstance would be inconrenient; however, the 
limite of the action of the compressor can greatly 
be extended, and to auch « degree that the amount 
of compression should not depend ou the height 
of the compressing column, 

I ahall describe the process which haa been 
adopted to obtain thia reanlt in my next article, 

Frasxcis Kossera, C2, 
Royal Commissioner for Railways iv Italy, 








Straw Esoure Corrricteste — Engara.—In Mr, 
Schiinkerder’s letter, om page 269 of our fast mumber, third 
eotuma, third line from ¢he top, for “it ie mo less than,” 
read “it is much lese than.” At the upper right-hand 
corner of the diagram, alex, secompanying the letter, for 
¢,"" twad © o" 

Dog-Roxes 1» Ixnra—In March last a dog, the property 
of gontleman living in the Pupjab. eas sent ont from 
England, amd landed in Bombey, and there it is eill. The 
fact, is the dng mw a large ote. nod he trailic manager of the G. 
L. P. declares thet he is too big to get into a dog- bow, saggest~ 
ing, further, that the owner of the dog should have « horse: box 
for hita! Now, a borse-box from Boenbay ta Lehore is a 
eoatter of 250 rupees, rather amore, kt feel. thaa Mur cost ol 
the dog's e from England to Bonvhay. What. if we 
mayank, isthe meaning of # “dog-bos” on the (, 1. [’,? 
Dove it moan & receptacle for ota? =A‘ horse boa,” accort- 
ing to the teaffic manager, ntcans & receptacle for dogs, what, 
then, cana dog-bor mean?’ Meanwhile the animal which 
was tom mach for the Company is at Rombsr, and hae been 
there for four monthe,—Jadiea DArily News, 








NOTES FROM PARIS, 
Panis, Oct. 80, 1871. 
Ixpretmian Works ox view, Heder, 

We have aleuady mentioned the project for utilising the 
fall of water in the Riioe, meay the place called the Perta 
du Ithime, at Rellegrande, A recently petlished pamphlet 
givve ue some new partheulars of this important ueder- 
taking. 

The Rhone is able to fornish at the point chosen, a fall 
of f3ft. 4in. whieh, utilising one-thint of the minimum of 
the water, which i« €855 cube feet per second, will give an 
available force of 10,000 Bere power, The promoters 
have acysired the conceeiut of the uve of this foree, aa 
well as of oll ther may wish to utilisn on the Valrerine, 
a viver that falle inte the KbGoe at Beliegrande. They 
have also acquired consiferable progerty mlisated ja the 
nelghbewrtood of the fatl, besides ihe mille and houses built 
on these grands The enterprise hat been developed by 
AL. Goiledan, of Geneva, a well-known emgiserr, 

The promoters state that in times of flood the motive 
power of the Khidne is little affected, that tha régime of the 
river is almostinvariahle ov account of the proximity of the 
lake of Geneva, which serves as an Lmeweee regulating 
reservoir, aad that the bigheet Goods produce neither joum- 
dation nor dangeroms ritings. Tho water of the Rhdn at 
the outfall late the leke is comarkally pare, aol i+ available 
for almest all industrial purposes; it is already employed 
at Lyons for dveieg, anid in moot chemical works, 

The comcededt iands form for the largest propartion af 
thele extent, wast plateaux surroamted by the metire 
power, they will be availahle for the erection of manu- 
factorles anil works of allkinds, They are situated between 
two great cities, Lyons ant Gesera, the Paris Lyons and 
Mediterranean and the Muct Conia Kailways traverse them, 
All parte of the plateaux can easily be pat io communica 
tloa with the railways by junctions, The grownd is umder- 
land with solid rock egitable for foundations, art materials 
for constraction are fonnd in abundance on the site, A 
part of the acquire! land is situated in Geox, which, by a 
treaty with Switzerlawt, is beyoad the territorial line of 
France, 

The coal basins of Saint-Esienme, of Rive-de-Gier, aod 
of Blaney are vear to Delleyrande Coal sells at 21 franca 
perton, The numerous foundries and rolling saills of the 
departeent of the Loire, of the Rhine, the Jura, of Sasme- 
et-Loire, aot] of Andedcbd are not distant, and cam furnish 
wrowght asd cast fron at low prices. 

Hytraulio liaw is abandant and cheap, bricks, tiles, 
cement, and also the acid employed im many chemical 
operations, are found in geod eondition, The position of 
Kellegrande is for the most part farcurable for tran=poet ; 
it ix a central point for Italy, Lyous, Marecilles, the centre 
of France, the Loire, Pari &c. The milwaye passing 
Bellegrande touch the Safes and the Rhone, which is open 
for light trafic to Seyesel, and thence ie navigable to the 
ea. 

The promoters point out, alec, that (he conmditiens of 
labour are most advantageous, Within a radios of thren 
miles from the Helbeyrande Railway station, there are divided 
anrnget fteen village, « population of 0000 inbsbitants, 
who are hardworkiog and moderate Taking a moe 
extended nrea, we find in the deparintent of Ain many 
indastrics already established, notably silk spinning, wool 
carding, ond utiluing silk warte, weaving Goth swt silk 
goods, the manufactare of combs, Ae., and the easphalte 
intora of Pyrimont.Seveeel 

‘Tha single arrondissement of Nantua contains 2700 work- 
men in the ak apimving aed sik waste trades; the men 
are paid 2.60 francs, the woeen 1-50, and the children 0.75 
te 1.10 france per day. We could besides cite a number of 
industrial bocalitles where bard labour ie abundant and low 
priced, aud Savoy contains a poor aud industrious popula- 
tion dispowed to emigration, 

The promoters would construct near Bellegranile suitable 
howes with gardens, intended to rocnire the population 
whics the new indastries would draw together. 

The feeding canal from the Rbtee starts lo the bead af 
the river a litle above the Perte da Hhome It would be 
pierced for some metres below the level of the lowest water, 
and woald be prolonged by a tunes! pawing below Gex for 
a betpth of about 1700 2. This tunnel will eod in the 
bed of the Vele#rins, in which there will be nade 9 arcond 
canal Bowing inte the Rhjne, 

fe the Valereine canal, there will be placed the turbine 
house, containing a wambir of motora sugieseot foe the 
force it will be dealeable to concentrate on this point. 

The works inangetated on the 2lst July, 1871, will be 
finixbnd with a very short delay. 

it will be oer after the foregoleg wotien, that the 
ratablishenent of so large a power at Bellesrande, will give 
every opportunity of culling into this locality a nembee of 
various ladustries, which will apparently find (here the prine 
cipal ¢leaoeats of prosperity. Tut itls truly destrable that 
the prosooters should not reckon boo much om the vitality of 
the spirit of anterprise im France, nor that they should 
expect to realise the same success that similar wodertakings 
have nwt with in America. 











Isniax Meratetrenovs Daposrms—Me, Mark Fryar, 
mining engineer to the Indian Government, bas visited tho 
Tenaerine proviners in Brisish Burmah to examino somo 
motailiforous deposits. 
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bast lelminpr ergata on lar ag gg «age | Se eee the shaft, o, fer in like other vessels, her stern drawing down is the water, and 
and modifications of it ted Mr. S. BL Allen, of | latter ease weight has to be vory materially tncreasod prodecing the ordinary transrerso stern wave, but ns tho 
Massachusetts, U.S. we now illustrate the latest im- produce the secessary reault, as it bas to operate through speed imcroases beyond that point, this ware js left 
provement made in it, Fig. 1 of our engravings being » t sectoral lever and its a sopionty i preteen te to gradually subside, lear 


fron| 
= Fig. 20 vertioal and twlimal section; Fig. 8 leverage of such to orercome A 
# transverse section; and Pig. da viow. ie we lanes: Goeeered Bes: get 0: gael mame 
In theso Ggures, A denotes a cylindrical drum on 
on ite inner wun tasies oF. linken’ ox st = general effici } but we are not aware of its having been 
at of abgut equal distances apart, This drum ‘troduced in this country. i 
ee ok ae Sms being | = THE STEAM YACHT 


extends into the drum from ene bead, d, the shaft, o, boing Apovt a year ago (sida page 329 

Cui‘wihin the dria’ sesg.afpabiio ee flat wine’ g, | qackt Ariel built ty Mr. Joka I 
wil Um, a series or w 1b Dy - rn . ° 

are fastened, ench of these aiidies b made ta raniate Wharf, Chiswick. acht 


‘ ‘ fourteen miles hour, and believe that it 
Fo et eae eee esi and, Drottied nea | Position aa the fastest steam launch afloat until the appear- STEAM ENGINE COEFFICIENTS. 


valvo case, C, as shows, (On the shaft, ¢, there is fixed a m0 Of the Swallow, « steam yacht built by the same maker To tax Kprron oF Evorweerixe, 


He 
ij i 
Fee 
iH 
; 
= 


RAs 
t to j ° beat the ‘The steam yacht Mi whieb forma the | of thermod ics, and as [, im 1860, wrote in A 
at one end to ite periphery and extended partially around to : . yaaa, pest Poke oberon have bate 


oul t 
snk . built by Mr, and isof the samo dimensions to state, that [, that the 
Pinion, m, fixed on the fe enpnane, with  tonthed | Sod ed ths Thorneycroft, J " fee ndath sof tbe ool ees tiga’ Pad: 


has im may to 
An arm, 9, a friction wheel, +, Secta from that | #* full speed, of about 21. Gin. The bull is of Bessemer | think so m 4 hag ples, Sadan A ee ry because 
part of ne sheh, = which is within the is uct, B, of the | steel and the arrangement of the cabin epee repre Tam told thoy are true, I have proofs. At that time 
valve case and enters a slot or passage, 7, made in the shank, engines and boiler, is ahown by the longitudinal section - t ay ony : . 
#, that connects two valves, f m. valves are arranged plan, Figs. 2 and 3. < connected yey pres a epgincsring, and had Little beieure 
as shown, with ports or openings, », e, made in the opposite | The ex oa aro rated at & horse power nominal, and have | for reading of pnamics 
tikes of the tubalar indert, E, projected within the case, C, | is diam it stroke. Their b ri 
the sald induct being cloeed at its inner end. An oduct, F, a which is very simple, is shown clearly by | able for those so I have since had better oppor- 
leads out of the lower part of the ease, C. Figs 4,5, and 6, theee figures being drawn to a of | tumity to stedy this important subject, and from a ecarefal 
If now we suppose a driving belt from m pulley or drum !4in—1 ft, bn ong frazom, pistoe and coe wa edhe wrace bechty ay healer a rovisal of 
of a ahaft of a steam engine to ran wpon a palley or wheel, rods, crank and shafts, and propeller, are all fessor Rankine's works on this thoory, and a consideration 
¢, fixed on the shaft, irwka sarien of paddles or Goata, g, will Bessemer steel. ; of the phonomena of magneto-clectricity, I have satisfied 
be put in revolution within the case, A, Sweb caso is Glled . The engines are supplied with steam by « boller of the | myself of the trath of thermodynamics In this #tady I 
with water or with » fuid which by the action of the paddies locomotive type, as ashown by Figs. 7 and. This boiler bas | have hed to arrange the problems connected therewith in 
of floats will be put in revolution and thrown against the | % barrel 2 ft. in. in diameter, and S ft. S§in. long between a form for practical more convenient than they are 
finnges or ribs, a, of the ense, A, thereby enusing the said tube plates. Tho Grebox casing is 1 ft. my outside, | wsually givon, and 1 may on another occasion lay these before 
case to revolve im the mune direction, Aan consequence the | by about 3 ft. wide at the bottom, while the top is flush with | your readers. ; 
pinion, m, will be revolved so as to put the sector, n, | the barrel, as shown. The bottom of the fi ensing is | In his lottor, dated October 13th, Mr. Smith begins by 
in movement, so os to turn the shaft, o, and th siemin | AS fie Slow ie enntes: ae ot ie beet The boiler | reminding ws that he undertook to prove my statements to 
movement of the valves cr what may be termed the double | cstains 7 - : 
balanced valee of the induct, E. of the valve case, C. The | 116 square foot of heating surface, The —- sree is he was to show thateven my aasumplions 
morement of the ease, A, will bo resisted by the 4 ®quare fret, and the boiler is fired from the ne 1 
weight suspended from the scroll or fusee, D, which as it re- | The ineide firebox is of spp, ie plates being pis. thick, destruction of my fundamental assum) ) the foundation 
volves will increase the lerernge of the weight on the shaft With the exception of the tube plate, which u jin. The and nes, 
of the case. | outer shell is of Bessemer stocl, all tho plates being yy in., be wants to broak up; the cards themselves, ho says, do 
As arm projecting from the shaft, ¢, and provided with | with the exception of the emokebox tube p! whickistin., mot fit each other, “they do not measure the samo steam 
an ndjustable weight is not eo effective as the scroll or | anil the front plate of the whiek la gin, thick. 
fusew with ita line and weight, for with the former the effect | boiler ie worked at pressure of 120 1b. per square inch. final presware in low should be corrected frown 4.576 to 6.48. 
of the weight is diminished as the arm moves oat of a hort The Miranda was hastily last June for the This is my fundamental assumption, and although he h 
zontal position, but with the fusee or scroll the effect or re- Henley Kegatts, where she was pomeget rtp um- to know best whether the cards on which he based bis 
sistance of the weight constantly increnses os ite rope is | pare* 4 per | ox , 
wound up by the pe) or teeee: Thas it will be seen that | Loar against the stream, working with 100 Ib. steam. Since sion I will object to the correction and maintain as my as- 
with the seroll or fusee there is an element in action not them the engines having been worked at the full pressure, sumption the trastworthiness of the canis be now questions. 
incident to the arm mud weight as ordinarily used, such | 1201b., this speed has teen exceeded. In a run between hen the jacketting of a cylinder is such that it restores 
element and the fanctions performed by it beng inlly | Vauxhall asd Westminster Bridge, with the stream, but to the cylinder just as much heat as was abstracted from the 
weeful or advantagoous with the governor ani other Decbaniens | 


as described. pressure, 
By having the ynlres operated the arm, q, applied to Barnes Bridge and Chiswick, » «peed of 20. hasboem noted. the heat of tho steam, the jon carro is & curve of non- 

dhaie eoupaxton, #, there will be se unui ft the valves Making duo allowances for currants, these results rupre- transmission, and for steam this curve is such that tho pros- 

such aa would result wero thelr stem extended through a sent about 14.4 miles per hor effective speed through the | suro by the volume b: the minth root of the volumo is 8 eon- 

wtulling a oat of the — C. Comsequently the Water. iad i stant product, This is Professor Hankine's Caper 

becom: “ uJ asily r 

opaation by the governor. camrsro hb ms before been attained, and certain phescanens noticed while | ag of steam cannot be found im the low-pressure oylin- 
Applying the fusce or scroll with its suspended weight the speed is boing incroased, demand special attontion, Up der." Loould not do so because I 

directly to the shaft, ¢, is fur preferable to applying it or an |  # speed of about 14 miles per hour the Miramila bebaves | missing, but now I will do what bs far better, 1 will dod 
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the steam for him to the Inst decimal pleco. Tho abore 
deeeribed curve a) to the engine from which these cards 
wero takem from 3.8 0b. pressure in high eylinder to the ex- 
haust of low. [It will sot matter that they are well steam 
jackettod, and that they ought to have done better ; the fact 

preelaimed in the cards, the steams neither gained from 
nor waa rubbed by ibe metal of the cylinder. 

In my letter, Svptember 19,1 measured the steam sed 
each etroke whem the pressure was 25.51b. above sero, This 
stent occupied 6 equal to 6125 of the stroke of the 
capacity of the high-peossure cylinder, The cardia ste rv- 

werd bere with this line added. On the down stroke, 
‘when the piston ie at D, the eyliader contains steam of 
$4.5 Sb. prewure, and of the volume, TD, T being some in- 
definite distance from beginning of cand to include the 
for clearance and passengers, On the return at 
the same side of the poston there is returned of that steam 
the amount represented TC. The diferente between 
thene ten, or the distance, CD, is therefore the meamare of 
the quantity af steam of 35.9 ib. pressure gone beteoen D 
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ZERO TAKEN 14.75 LOS. BELOW ATMOSP* LINE 


and C. Té will be soon that, for this py we do not 
require to know the position of T, Further, it levolves no 
question of expansion; it is the difference between two 
volumes of steam, having both the same In tho 
amune Wi ee steam gone be- 





teoen Fa 
The length of C 1 ia tor “ os 0 
The begth of FE is aee GUS 
21.235 





‘The mean bar la R on on ww «= B12 
As the low eard not comtinne its expanses to the end 


of the stroke, 1 will follow it, only to four of the stroke, 
that ia, to a litthe before the exhaust % These positions 
are shown by the onlinates GH KL, At GH the 


volume of the steam eased each stroke Gila .4 of the low 
eylindor, but at EL it fills a Hetleesore than &. This addi- 
tiow ls the distance past end of card at which the befl-hand 
oom ion curve would, if comtinerd, be the same beipht 
go tho paint K. The crees af letter M shows this distance, it 
in 0064 of the atroke past the beginning ofthe dixgram, Is 
the meantizoe 1 will neglect this smount, but will deal with 
it before 1 comelude this letter, The other card requires no 
cegpectn of (hes Sieh pacitien of high enter 
‘© mensure this .8 in capacitics of high-pressure eylin 

we have to multiply it by 5.58, the ratio between the 
eptinaors, arens ; 5.08x #—UHH4, We have now to expand 
the steam fillieg 0125 into 2.404. Thet I may not un- 
meeessarily grieve Me. Beith, 1 will not even hint that there 
in & ratio ol expansion imvetved im this, I will omly deal with 
the ratio of rolumes, and he wervly will not dispete that that 
-. 240d se 
ia hemi 

We can now, from Profrasor Rankine's formule, find thd 
preeare at G If and KL for a carve of nom-transmission 
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‘Wo have to divide the 35.8 by 4.876, and bythe 








ninth root of 4076. Wi deg i we get the anme 
Oy Sheeting O68 by the tee wer of 4.576, thus: 
ROTC .O6RET4S 
10 
9)6.6087450 
T3000 
log. $8 = 1,5505420 





log. @44= .wonraa : 

Ant 0.45 ja, thorefare, ev which the steam will hare 

at .4 ad the low cylinder, if it hae expended ander pressure, 

that ia, doing work. This journal ts read by many who de 
not use légarithess ; for them Swill epent is calctilation, 

The einth root is the cubs root of the cabe root. In using 

a table of eubs roots, such as is is Molewwoeth’s “ Porket 


Book” itis generally necemery to use the following dedi to 
moke the table available, The nearest number to 4.0/6 is 
w 2 e os 
= + 
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the number & im the table, but to werk from that would be 
very inaocerste. We have to divide by theeubo of 2 and 
then multiply the root found y 2. For the next step, in 
this ii we would have to dothe same ngain, anil there 
fore, wo ‘not multiply the first rent , aed then we 
will have to ditide by 4 instead of by 8, at last we multi- 
Re by 2, It might kawe been necessary to have divided by 

cube of Sor of 4 instead of 2, the object being to make 
the number Jess than 1. 


To proceed then, — =.S244, using Moleeworth's table, 


and taking the mean betworn [44 and GA5 we got 8920 
Dividing by 4 givos 200, of which the cabo root iv given 
004, amd twice this is LIS, which is the ninth root of 
4.676. Theo 

86.8 __ 645 


(the found eax 11s 
the mene ns found by loganthma 
If this pressure agrees with tho ces actually shown 
om the kre-preeaare card at GH and KL, I will bave ful- 
Giled my promise, | will hava found Mr, Smith's steam for 
him, and, if be had offered « roward to the finder when he 
advertised the Joss, 1 would be them, as the finder, entitled 
to that rowant!, 

T ask the editer af dels journal to repreduce® from the same 


* It would have been impossible to have added to the 
origional Mocks the lines previously referred to by Mr. 
Gray. We have, however, had the blocks repredu with 
the qrteatest care, so that they are faithful copies of the 
originals, with the exception of the addition of the Tinos just 
mentioned. We tay add that the shrinkage of the paper 
after leaving the pros reodera it difficult to obtain 
minately accurate dimensions from pri di We 
have oursalvos frequently tested this shri and have 
found it to vary from about 1} to 2 per cont.—En, EB. 
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blocks the carde under dispute, I have carefully the 
lines G Hi acd 2 1 eigey-teatie of tho stoke, wt I ask 
any tonder biesself to divide the cards given on tho loth 
September, and to mensure the ordinates from the atmo- 
sphere line to the curve, The one G H ie 4.46 Ib., the other 
in 7.95 MS. Lhate not used the gern tine for thie measure- 
ment, at ite position inthe flgare dows not gene with rhe 

re ul Rit wtanceapytenrys ‘7 t 


nen ‘7 


zero line teat leas than 1b [be erro fe te ot a part ot 

the wek of the indicator, but the sumosphrre fine a4, need, 

therefore, on every eresni, 1 am entitled to mraeure Tren 

thet line = The pressure of tr atmosphere ie given da L7G. 
14.78 =. 6.70 





1476-T.i= 6.80 
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Mean at GB and KE L= 645 1b. 
I sak the reader kindly tr make up his mind as to whether 
T have prorest the identity of dhe quantity of steam found im 
the low cylinder with that which haa left the high, because 
it will be an easy thing, anil « likely thing, for Mr. Smith to 
begin hie next letter with, “In your leet ise Mr. J. 
MacFarlane Cirny merely reiterntos at greater length the 
opinions ax in has previous Ietter without st all 
extabbishing the accuracy of the stateegents I undertook to 
rove erronesus”” fom afraid that, jodging from his past 
otters, | cannot expect either to have se thanks or his 
gratitude for my having found bis loet steam. He sed the word 
pompously before, he can sow aay that after Gnding bie loat 
steam, I used it for a steam-w! and asnoyod himwith it. 
Having arrived ot 8 of the low stroke with 645 
we can ether step at once tothe end of the stroke, 046% = 
5.160, the pressure dao under mathematical conditions, that 
ia, detng no work, of we cam divide 445 by 125 and by 


1,2nt—5.0GS7, the pressure at the end of the stenke if the 
steam had to make the ¢ for iteel?, or to do work, This 
in still a little above 4.876, but the 4.475 ie not « part of eo 
aswumption, it ie not given by the Ludioator, aed thorefore 
have nothing to say abowt it. 

Mr. Susith has used 14,75 for the pressure of the atmosphere 
if he will tell me why he bar added the 5 to the uscal 14,7 
I will them tell hiza what 1 mens to do with thy little bit of 
ocanpression at ML. 

Aa to the cards not necemarily showing the same steam, 
it is possible, unintentionally, to cook the canta by taking tha 
low-pressure cards when the ongine haa bees racing and 
the high preavure one when the engine is bemg broaght @ 
by the screw becoming immersed, Hat surely these pa 4 
would not be taken under euch cirgarnetances or they would 
never have beon put forward as data for a coollicient. 

In another way the cards might be faulty; if the elide 

cigus bane an Lemar av beh pty thee eaplane 
might hare an jar cut-olf, but rar | 
were not is this anion. ™ J 

By taking the cards of the set a4 differant times, the bigh 
whee the engine is at fall speed, the bow when the engine 
as going slow, the effect under consideration would be pro- 
duced; but surely these cards would not be taken under 
euoh varying gitcucesiances, 

Whes the ongise is moving at any reasonably uniform 

and the cards aro taken im succession, first, one from 
the hig! then ome from high and one from low, then ane 
from low, completing the eet ta one end three-quarter re 
volations, the cards will always show that the same stenm 
bas passed throagh both cylinders, Surely (hese cards would 
be taken ander just much circumstances. 

With regard to the reduction of pressure below that duc 
to steam expanding under mathematical conditions, that ix 
without Joss of energy or acoonding to Marintte’s law I hare 
not said that it ie low, although Mr. Senith maya ido. My 
words are, “ we should measure thesteam cither unexpanded 
er expanded without loss of energy otherwise the work or 
host abstracted will not be incleded in our mesaure.” (eale- 


printed “ome mensure.") The heat in the steam is 


ar » that which disappeared st the end of the 
riroke tren cut a ergom or work. Tha ward 
terana literally in word, our energy is the work we have in 


us. The work wo do, wnates our , but it is mot a boos 
if the work done ia worth the waste. hen work is done by 
om and no noah onane. a from the steam, in area 
of the rectangle of pressure yolame is continually be- 
coming less at the uniform rate of ome-ninth of the addition 
to the ii ofexpansion, The defect in pressure a4 comn- 
pared with Marictte’s law will, therefore, be just om-minth of 
that part of the gross effective pressure that is due to the 
expansion. 
he coeGcient for the work done by expansiow alone when 
that &@ accomplished with niuv-transuission of beat ie found 
thus: Bulo—Diride mine by the ninth root of the ratio of 
volumes, acd dedact the quotient from nice olen Une 
wdiled to thin la the coetitient foe the work of aliniaion and 
expansion cocabined. 
preduct of preesure by volume may be taken as # 
measure of the energom, and every fovt-poend im tnat pro- 
deck represents nine foot-pounds of work. This onergon 
peedast wastes at the rato of one foot-pownd of energom pro- 
eet to mine of work. Including the work of admission one 
foot-powod of energon product containa tee foot-pousde of 
work. If this approximation were a physical law, true for 
al] pressures, an engine witha cylinder large enough to con- 
tain the two H's, and with an carly cut-off, and no 


t bows would give a diagram with a covllicient necussarily 


‘ something Wes than 10. it is well te bear thia ia mind, for 

| in these days of increasing expansions and diminishing cum 
sumptions, we may son have such # ovellicient preeented to 
as as 6 realioe’ fact, 


I befiew vo the eelliciest due ta czpansion under 
mathomatics! conditions I will sow thod the coolliwemt due 
to the ox jon law actually followed in the cagine. 


Bedore the preseure 36.4 Ub, in the high-preasure cylinder, tho 
card» to colneide nearly with the common hyperbola. 
This is due eithor to the jackotting or to a lenky slide valve ; 
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When I published it in 1969 I said: “In tbe arrangement 
thane poobhome on the geometry of the expansion curve I 
that, 








is to get at the “energy” that ie in the steam that we 


























robably to both ef these. “I have not the amount of space 

8 clearance and passages; I donot think there is more than ls 
aM my letter on Gth October, and there. 

ppowe 

will take the ex) in two steps—the first, accounting to 

Mariotte’s law i presare tothe 

lina, T B, on figure herewith. The ratio of volume up to 


415 _ . 
tet a The other step has a ratio of 
volume equal to =5a15. ‘The total gross effect frem 
these steps will give a coeflicient=1+hyp. log. 1882+ 9— 

9 

















engineers would not measure it until the oneness 


it. 
@ this, Mr. Smith, I will preservo your 

ee ai 
But apart altegetber froen the consideration of enenzy, there 
is another reason why the quantity of steam used should be 
measured on the high-pressure card. The datum line of an 
indicator diagram is generally measured an w atmo= 
ephere=14.7 |b. below the atmospheric fine, t the 
position of the atmospheric line varies on the diagram 
tothe extent of 13 1b, per square inch, according to the 


6.8456 height of the barometer. Now taking those from | Elder, and Co.'s com en but nowhere can I 
log. 6.845, 9). 7607846 ines on two different days, with about J in. difference | any mention of this coedliclant. I ask one to examine 
pabnain ted in the ter, say 27h and S0j im., but the engines work-| Tablo XXII. in the Fourth Report of Comamittee : 
i “ Dimensions abstract of performances of the 


ing in every way the same, the two sets af cards will be fac- 


*pberic line will be 1) tb. higher on one than on the other. 
. Senith’s ter ison ome day, aay, 5 1b, and 
eSective pressure be 


and 
Steam Navigation Com 6 ner wheel 
Peru and fica" Sheed on i il of palcnen 
on the other it will be 6} ib. If the ; 


. 16 
5 ory 16 Ib,, the cordcient on the firet day will be > = 32, and i given in the Arians for March, 180 the diagrams are 
L males i uncinion dha wih a , on ths other dey fo wi are even given, but not one word about “ coefficients," 
icin be 7 22-44, and a wretched vaeuum. The coei&eient will} Mr. Smith then invidiowsly remarks a! inepiration 


be explained by the bed yaewum, and perhaps the poor engi- 
neers will ode A draw the air-pump Puckste and take ¢! 

doors off the comdenser to reeti co coediclont. Now, the 
engine is doing just the aame om both days, and tho coefficient, 
whatever it may be, must be identically the same, Now try 


Wo have now to deduct the back preesare. I took thie 
befure aa, at least 14 1b, bat that wae measured from the 
zero line on the di and that is wrongly placed The 
back pressure is nt least 14 Ib. per square inch. Thore are 


alse scine other looms, the drop into receiver, the wire-draw- |v ossuring froma the bigh- oylknder, and May ih, 1566, where these coeflicients are referred 
ing between the two eslinders, and the rounding on exhaust mene Ld t a onthe Sret da Agreed with that in the ty ain Zone wil Ens Seen hee et the 


an 1b Ferg — I Smee ge ine low, and gave a corflicient==3.2. ose it was measured 
Savith’s measureent is 16.1671, referring al to low futon. | Stmogptery wil tll co this nian, bat. the differen wil be 

is evident that ¢ ficient 3.2855 is made wu uw b 
‘fective 1éle7 Ib. the back tit, Bas only one-sixth of the amount, coviScient will be 22x 
the wae ie cocfliciest realised by the 16,167 is Pars =8.072. Thi is very much better than 246, and 

2406 - 
therefore And, further, supposing the value “ Me. Smith says if we take the $073, rather than the 
“it ae . iy ord it.” r. | mainder 
rf hed Ee naipeer— abet be, Seah bapwed rien bak peer Smith, as 0 partioular favour, to remember that it is sa, be- 
eatual ‘Ticeen An asa get enuse T ordain it, and every time in after years ho does 
mrentent R285 x 16.167 measure from the high-pressure cylinder, as Ikmow he will, 
iti 7 rx mahal let him remember this, our t ce, and aay, 
be. i 

Taking 16.167 as correct, there shows in my former letters 


that the coefficient realised was only tr a2 This would 
Jeare 2.66) X6125=0,92¢6.125=1.96 Ib. ns the value 
of @, the sum of the other losses beyond tbe 14 tb, of hack 


Taking my measurement of diagrams wo get a coefficient 
= a 22. This (2.90—2.55) x6.125=.41 x 6,126 = 2.61 
=2; ors lees of 2) Ib. in addition to the 14 Jb. of back 


ccfemnn of poge 28.. 
Tod. J. 0." Lwillowly say that he haa mixed up the 





expanaion and without los. To compare this coeiliciest 


to reeaember the on nel ote Zeer hens on, & rainy 
day.” I ndmit that to a small extent affects the other 
menesrement, just as the barrel-shaped cylinder would also 


pressure, 
final pressure ast to il thing less than 11, but I 
‘al the 2 fore). The coefficient due to 


iz ® «9,997, 
:a4 
and, deducting the 14 Tb. back pressure, we havo 
: 37 x tater ia i 
Wle7+ 1h 4a when = = 0 
So that, giving Mr. Smith his own way in the expansion and 
Sheed, ch Pe, the total coefficient 


beyord mere back preasure, 
Sib Sh” fa GW ting pe tat 
. 169 is taki o that oo 
proosibl ven Slee 


——EE—E 
AN ELASTIC NU'L- LOCK, 
To raz Kprror op EKworwernixe, 


chal! 
roads ne fol wet “He ea bis theoretical coefficient, and 
frown it obtains the coefficient due after the back pressure is 
deducted, by taking the — pressure shown in the 
pressure corresponding to his theoretical ¢o- 
- 3.098 x 16.167 
efficient. Thus instead of Farag et we he makes 
3.398x19.563_ 5 104 ‘This 19.603 i 
Sern ean TE This 1 rhe 
sum 0 effective pressure, pressure, 1 
ether losses represented = in a precedin, rH h. 
Mr. Smith's correction 1 ches this shoul Sess’ teen 
8.998 (16.167 +14+2)_9 154 instead of 2398 X 16167 
16.187 + 144241 


Pe y Da naata out of 6 gies of us Goctentend 
tection, ust in the proportion the sera 
. redid iets omke so would the finished ter 
emcee he it Lin ans Bee 
ith's request, t Mr. anys that 

ate 5.15 cost out of what cui exly' pully mabe one dated haw Se eee 1 be 


THe then asks bow I my coefficient when the measure | |e at Berlin; and this may be my excuse for ra 
of preesute by voluane is found to bw greatest at the end of | you about eweh a amall matter. 


Obediently 
Purn. A. Pacer. 
Lenden, November, 1871, 


LEQUESNE’S COMMUTATOR, 
To raz Evrron oF Exorxenzrna. 


Schraubensicherungen 
having Grst carried owt this i as specified in = patent 
tention to this 


i TH+ L2b + 16.167 
=3.154 whee <=0. I like fo give any arithmetical hinte 
that are Likely to be needed hy working men, bat to glee an 
exposition of the Rale of Three, which is what is wanted bero, 
would be, 1 think, to insult even the working man. I must | do not say that effect was really produced, but their testimony 
how suticn the ending of this challenge, and L aek Mr. Smith | is absolute asa limit that not more than that effect was 
on his copy of his letter, to draw hin pen through the words | prodeced, They are to be taken aa Iesite in this tive 
iren in italics, It reads: “This is certainly mot securacy | eemes, and we a) ‘h nearer to the true positive coefficients by your Paris correspondent, ap to be almost identical 
the last decimal place; but it is lees the actual difference | as we legitimately reduce their amount by taking asa divisor | with, if indeed it is ne simple as one which I devised about 
between the reealte than the jumble of perfection with fr-| the highest prodect of pressure by volume found throughout a ago, and of which there is a description in a paper 
perfection in connesivn with Mr. Gray's claim to infallibility | the whole stroke. Tho whole energy in stearn is tem times by mo in the Philosophical Magezime for J: 
that is bere worthy of notice." Ido not elmim infellibility. | the product of its by its volume (including its 
tut I do think every one should be ready either to maintain | admindem effect), If we have a coefficient 8, t reads that 
the accu: of bie efntements, or to admit that they are | there was giren out a9 arnilable power by the steam not 
erronecus. Infallibitity does nut belong to mortals, but if it | mero than throe-tenths or J of the power or energy originally 
be used in a comparative sense, L think # few more much | stored in it, It dors not to us, however, that even 
challenges as Mr, Smith has eent me thomld goa cossiderable | that proportion was utilireed. If the prodact of by 
longth towards procuring me each a diploma volume ia greater st one place thas at anether {it is evident 
7. Sith then js to give me a great deal of credit | we should take that w is greatest. Either will give us 
Lt, not deserve. THe says T lay it “down as a law that, in | a true coeflicient, for if the engine did not utilise more than 
t to obtain mequsat of steam, ' we should measure the | 255 of the energy of the stensn as I state, then it must nleo 
steam either unexpamded’ of ‘expanded without loss of | be quite true that it did net utilise more than 332 of that 
energy.’ Well, if wo should do so it is omly beeause Mr.| energy as stated by Mr. Susith's original coefliciont. Hut 
Gray ordains it, certainly not because the higher pressure is | while both are equally true, earely 256 is infinitely more 
any better etandard than the lower!” I think the praise | valuable esa limiting valuc, Tho further treatment of in» 
lavishly bestowed upon me bero—an eulogium that might | dicator cards for the succeeding steps in the rectification of 
be an honour to me, and might te written on my tombstone | theee cowtliclents to give them an approzizate positive valec 
by my grateful countrymen if it were true. Water is sent |in the other sense cannot be introdeced here, this letter 
into « boiler a Meid withoat energy. Heat is added to it, ready a long one. 
and it becomes, in the form of steam, « sore of energy, 1 about the origination of this rystem of coeficienta. 


only first approximations, and are always only limiting eo- 
cfSiewts oa always errin excess. They tell Hi 
more than a certain effeet was produced by the steam, they 


rather 

comoliented; bat say Socied gronnl of cella could, I 
7 employment of the 

ders, mentioned 


necessary number of shert cylin such ns are 


Lam, Sit, your obedient Servant, 
Joun Panwere. 


Hadkam House, Upper Clapton, November 1, 1871. 
SE 


i are 
beth “ floats” and land engines, and ca) of dischargin 
1100 to 1200 gallons per ie to n dletance of 200 ft < 
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NARROW GAUGE RAILWAYS, 

Dunia the it year or #0, dozens, if not 
hundreds, of articles on narrow gauge railways have 
been published by the non-technical press on both 
sides of the Atlantic, Many of those articles are 
of a moderate tone and have evidently been written 
with a fair knowledge of the advantages which 
narrow gauge railwaya do and do not possess ; but 
others theee are the —— regret to say 
abound with error which would be ridiculous if 
it were not that they may become mischievous by 
ereating a false impression on the public mind, In 
the United States especially, the wildest possible 
statements regarding narrow railways have 
been made in many non-technical pa aml it 
ia probably in no small degree duc to this that 
several of the ‘easional journals in that country 
are now opposing the development of the narrow 
gauge system, their oppoaition ——_ founded 
on the recklees sanentican of many of those by whom 
the system has been advocated, In other worda, we 
believe that in their esa to point out the 
fallacy of statementa by foolish friends of the 
narrow gauge system, several of our jessional 
contemporaries in America have boon led to lose 
sight of the substantial advantages which that 
system really possesses. Naturally a discussion has 
arisen from this ition, and our own articles on 
the aubject have eon freely quoted on both sides, 
= pore choosing those particular passages which 





corroborative of ita own views, It is 









































wherein we believe several of our 
American contemporaries are wrong in their opposi- 
tion to the construction of narrow gauge linea, 


their 
namely, first, that light lines may be conatructe 
on the standard 4 ft. $4 in. gauge as cheaply or ¥ 
nearly as c 
ving | that a break of gauge is a most in 
third, that the alleged reduction in the proportion 
of dead weight to paying load which the supporters 
of narrow gauge railways affirm can be affected 
with that system, is a visionary idea not supported 
by the results of 
renpaaes in the order in which we have mentioned 
them, 


articlea on narrow 


ian | extremoly narrow gaupes, 
what gauge should be fixed upon for the secondary 
linea in India was under discussion, we persistently 
set forward the merits of the $ ft. 6 in, as compared 
with the 2 ft, Yin, gauge, and we at the time ex- 


to 
stock, that the effect of inequalities in the 


involved, ‘The gauge actual] 
lines, namely, one metre, or 3 ft, 3) in., differs so 
slightly from that which we mlvocated that it would 


other side of the Adantic—and wi 
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thia circumatance which has lod us to write again 


which so much haa been 


on a subject reepecti 

already written that ith almoat worn threadbare ; 
and we desire in the present article——even at the 
riak of employing arguments which we have already 


eed—-to state ag clearly as we can the points 
fessional 


‘The opponents of the narrow gauge aystem found 
ition princially on three assertions ; 


iy 44 On One that is narrower ; pebolr 
rtant evil; and 


practice. We shall consider these 


It must be well known to all who have read the 
auge railwaya which have ap- 
in this journal, that we have never advocated 
When the question of 


ained fully our reasons for so doing. While ad- 
that the firat cost of a 2 ft, 9 in, line would 
ightly less than that of a 3 ft. Hin, line Inid 

same weight of rails, we pointed out that 
with the former gauge the rails would be subjected 
greater strains by the oscillation of the —— 


would be greater in the narrower gauge, that the 


accommodation obtainable in the rolling stock would 


be more limited, and that — the savin 
would not compensate for the inconveniences it 
y chosen for the Indian 


be idle to imagine that the one possesses any great 


enrannge disadvantage a4 compared with the 
other, 
advanced against the adoption for India of a leas 


very arguments, however, which we 


gauge than Sft. Gin, are now being used on the 
considerable 
effect—to prove that any¢leparture from the gnu of 
4 ft, Shin, is unadvisable; but it may, we think, easily 
be shown that at | are by no means applicable to 
such an end, All writera on the narrow gauge 
uestion who possess any knowledge whatever of 
their subject, are ready to admit that with the same 
weight of rails a reduction is effected in the cost of 
construction of a line per mile as the width of the 
gauge is diminished. The actusl amount of this 
reduction and Sound it bears to the diminution of 
the ea is disputed—and it must, in fact, differ 
Sa alneek every one wine us ns has to be made— 
but the fact that there is#uch a reduction is allowed. 
On the other hand, io ve allowed, tiger by = 
strongest partisans narrow gauge, that the 
diminution of the width of gange is attended with 
some loas of accommodation, although the ratio in 
which the accommodation ia deteriorated aa the 
becomes leas, is also a matter of dispate, 


y 
be on whatever they are constructed—should 
ovunt that ollended en pro trunk railways, the 
term “ accommodation” being here intended to have 
its broadest meaning. 

These facta being premised, we may now enter 
into greater detail. a eareful examination be 
made, on the one hand, of estimates for lines of 


different gauges (and several such estimates have 


been published in this journal), and on the other 


of designs for the rolling stock of such lines, (the 


—— iW utoc = Tene at Py : 
apoods bei regarded), the important fact will 
be poten at Cree the ae of reduction 
in the cost of eonatruction of a line diminishes na 
the gauge itself is diminished, the rate of reduction 
in the accommodation increases with the reduction 
of the gange. In other words, a3 a line is reduced 
in width below the ordinary 4 ft. 8) in, gauge, the 
cost of construction at first diminishes in a more 
rapid ratio than the loss of accommodation, while 
au mently these conditions are precisely re- 
v . It follows from this that the arguments 
advanced against the reduction of a gauge from 
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3 ft. Gin. to 2 ft. Din. do not necessarily apply to 
reduction from 4 ft, 8} in. to 3 ft. Gin., and it also 
follows that there is a certain point beyond which, 
if the gauge is reduced, the result is a loms of ac- 
commodation quite out of proportion to the saving in 
construction, The point at which this result is 
produced it is impossible to fix definitely, as its 
position will vary according to the nature of the 
country which the line has to traverse, and the 
age be ogres gs = it is desired to furnish. 

n fixing upon the gauge for an ticular din. 
trict, eB ony all thet nf be ‘dome, oto endeavour 
to obtain the beat average results. We ourselves, 
taking into consideration the general features of 
the districts to be erento oA by narrow gange 
railways, have advocated the $ ft. Gin, gange, and our 
opinions in the matter are, we know, shared by Mr. 
Carl Pibl, the engineer of the Norwegian narrow 
gauge lines, Mr. John Fowler, Sir C é Fox. and 
other engineers. Mr. Fairlie, on the other hand, 
baa maintained the merita of the 3 ft. gnuge, and 
be has done s0 with great ability, while atill nar- 
rower gauges have been advocated by Mr. C, E, 
Spooner, the engineer of the Festiniog Railway, 
and others. It is not our purpose to reopen here a 
dizeussion of the relative merits of these various 
gauges, and we merely mention them to remark that 
they are probably all situated between those limits 
within which the gauge of greatest economy is to 
be found in most cases in which the construction of 
narrow railways is desirable. It follows, there- 
fore, from what we have atated, that where the 
maximum accommodation required is lesa than the 
werismm (not the ordinary accommodation) which 
the 4ft. Spin. gauge can afford, a diminution of 
the gauge may be resorted to with economy in all 
but a few exceptional circumstances, such as cases 
in which a short narrow gauge line would have 
to form a portion of a system of railways of a 
gauge already established. This brings us to the 
second assertion made by the ko 3 yen of narrow 
gauge rmilways, an assertion which we must now 
proceed to consider, 

In doing this we may state to commence with, 
that we are perfectly willing to allow that achange 
of gauge is an evil; but we believe it to be an evil 
the umportance of which has in many instances been 
great], gerated. It is an evil that the goods 
sent i, eas railways have to be cenahesal to 
horse-rans for delivery at our houses; but no one 
would on that account advocate the abolition of such 
vans, Even if it were permissible, it would not pay 
to construct lines through all the streets of our towns 
and cities for the dabeary of our goods direct 
from the railway waggons; and just in the same 
way it will not pay for the standard lines to be ex- 


tended to all parta of a thinly populated district, In 
the latter case light narrow gauge lines may be profit. 
ably employed in the game way aa horse-vane are in 


the former, and in cither instance the “break of 
guuge' becomes sanctioned by the benefits which 
result from reeorting to it. And here we may re- 
mark that the evils of a break of are by no 
means entirely avoided by supplementing main 
lines with cheap branch lines of Tt construction, 
bat of the ordinary pane. Such lines, if reall, 
light, require a ial light rolling stock of the 
own, and henee traneshipment of goods from 
the main line to the branches or vice versa ia aa 
much a necessity og if the lincs were of different 
ganges, This is a fact which has been frequently 
polnted out, bat ia one which is still constantly ig- 
nored by the Tag spss of narrow gauge railways. 
Next, it m remembered, that in the case of 
— gauge — being worked = extensions of 
main lines of t a gauge, the greater pro- 
portion of the goods, of which the transport Is 
affected by the break of gauge, are of the character 
best adapted for economical tranwhipment. In the 
case of ‘Sbinly populated districts, such as narrow 
gauge lines are expressly intended to develop, the 
vast bulk of the produce to be tran ed to the 
main system consists of raw materials, such as 
timber, minerals, or agricultural products, and it is 
just each materials as theee that can trane- 
shipped with the least expense and liability of 
damage. Manufactured articles passing in the op- 
posite direction, namely, from the ordinary to the 
narrow gauge, will have to be were it is 
true; but their tonnage will necessarily form bat 
a small perecntage of the whole traffic, If we take 
the average cost of transshipment of goods, in- 
cluding interest on cost of plant employed, at 144. 
per ton, we shall probably be materially over- 
rating the expepse, even in districts where labour 
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is highly paid, and yet it may be shown that even 
at ten ae the interest on the saving effected 
by substituting a narrow for the ordinary gauge, 
in a line of the moderate length of 50 miles, would 
suffice to balance the cost of teangahipment of a 


larger ton) . Let us supposes, for instanee, that 

the saving effected by adopting a 3 ft. Gin, instead 

of the prs Toei 4ft. 3 in, gauge, was but trey tog 

mile (and in many districts it would be double thia), 
then the saving on 50 miles would be 10,000/, The 
interest on this saving, taken at 5 per cont. only, 
would be 500/. or 120,000d. per annum, and taking 
the cost of transshipment at 1jd. per ton, this 
would anffice for teanaferring $0,000 tons of goods 
annually, or 200 tons per day for 300 days in the 
year, no mean amount of traific. This fact, we 
think, speaks for iteelf. 

So far we hare only spoken of narrow gauge 
lines na extension of railways of the ordinary gauge ; 
but it must be borne in mind that there are numbers 
of districta where the narrow gauge system would 
be entirely independent of tines of any other gauge, 
and where, consequently, the question of break of 
gauge would not come into consideration at all, 
The advantages vd by the narrow gre in 
euch situations we shall point out presen y when 
epenking of the third argument advanced by the 
opponents of the system. 

The assertion, that the proportion borne by the 
deal weight of the rolling steok to the net load 
carried cannot be reduoed by reducing the gauge, is 
true when regarded in its broadest sense; but it is not 
true when its application is limited by the conditions 
to be fulfilled in ordinary practice. Wo have our- 
selves frequently pointed ont that the adoption of a 
broad gauge does not necemarily involve the haul- 
ing abuat of an undue amount of dend weight, ao 
long as the size of the wa; ia not limited, and full 
it can be obtained, In other worda, it would be 
possible to construct n 
would have as small a weight in proportion ta 
the full load carried aa the best wagon which could 
be built for a gauge of 3 ft. 6 in, ; but the former 
wagon would probably hare to possess quite four 
times the floor arca and eight times the capacity of 
the Latter, and it would therefore be of a very an- 
handy size for the ordinary exigencies of trafic. 
The advantage of the narrow gauge system consista, 
therefore, not in its enabling the wagons weed on it to 
be built with a less proportion of dead weight than 
could possibly be the case with wagons built for a 
wider gauge ; but in ite enabling wagons of @ size 
convenient Cy" the general requirements of the traffic to 

‘be met with tn thinly populated districts, to be con- 
structed with euch aleaa proportion of dead weight ; 
or, in other words, it onables smaller vehicles to be 
used without cansing the proportion af dead weight 
to fall paying load to be increased beyond the beat 
resulta obtainable on the ordinary gauge. As in the 
construction of the line itself, however, there ia a 
limit beyond which the decrease of the gauge oensce 
to be of any practical benefit in the way just 
named, the diminution which it cauaea in the asoom- 
modation eventually more than counterbalancing 
its advantages in other respects, It is this fact, 
which we have pointed out on previous occasions, 
which bas always led us to oppose the adoption of 
extremely narrow gauges, but our arguments againat 
such gauges 4 no means apply to a reduction 
from a width of 4 ft. 84 in. to any about § ft, 0 in, 

The fact of the narrow gauge system enabling 
smaller vehicles to be used without increasing the 
proportion of dead weight to fall paying load leads 
to practical advantages which appear to us to be 
underrated by the opponents of that system, Apart 
from the well-known fact that it is casier to insure 
full loads for the analler carriages or wagone—thus 
keeping down the proportion of dead weight, and 
at the same time fulfilling tbe requirementa of 
ordinary traffio—the amaller vehicles offer other 
advantages, nnd notably that of being more readily 
landled at stations, ‘The actual total amount of 
labour expended in loading op wagons and makin 
- a train of a given weight may not be greater i 
the train is composed of 10-ton wagons than it 
would be if the train consisted of wagons carrying 
but 2 tons each; but wherens in the former case 
several men would be employed a short number af 
hours, in the latter case the work could be done by 
amuch smaller number of men employed a pro- 
portionately longer time, In the case of stations 
contributing but a moderate amount of traffic this 
is a great convenience, aa it enables a amall etait to 
be kept continuously employed instead of neccssita- 
ting the maintenance of a large staff whose time 


n foray ft. gsage which | powed 


ENGINEERING. 


would be but partially occupied: In the casa of 
slight accidents, also, auch as derailment, the mode- 
rateaize and weight of the narrow gauge stock greatly 
tends to prevent expensive and vexatious delays. 
‘The length to which this article has already ex- 
tended warns us that we must leave for future 
notice some featurea of the system under connidera- 
tion, but we cannot conclude without referring 
briefly to the connexion between narrow gauge 
railways and the Fairlie engine. This ia a point 
concerning which much misunderstanding appears 
to exiat on the part of cortain of our American con- 
temporarics, and it appears to us to be desirable 
to point out wherein thia mis ing con- 
sista, It has boom urged, for instance, by the Chicago 
Railroad (iazetle — + — area = — 
gauge aystem ia good for pulated districts, 
its advantages should be ‘available whether Fairlie 
engines are used on it or not; and that, on the 
other hand, if the Fairlie system is good, ita ad- 
vantages ehould be aa apparent on the ordinary 
gauge ason narrower lines. The fallaciousness of 
such arguments will, we think, be apparent if the 
queations at issue are more closely considered. It 
is a well-known fact that a given weight of goods 
enn be transported more csonomiaally in a few 
heary trains than in a greater number of trains of 
lightor weight, so long as the adoption of the former 
system does not entail the employment of locomo- 
tives of a class destructive to the line, The greater 
the weight of « train the les is the proportional 
coat of the wages of the men in charge, while the 
heavier the trains also the greater is the tonnage 
which any given line will be capable of transporting 
within a given number of working hours, and the 
leag cocasion ia there for double shifts of signal- 
men, &e., to accommodate night traffic. We thos 
eee that to obtaln the fall benefits of a narrow 
irange line, the trains worked on it, although com- 
of unita of small weight, should consist of 
such a number of those unita that the weight in the 
aggregate is fully equal to that of heavy trains on 
the ordinary gauge. But ao long as the ordinary 
type of locomotive is adhered to, it ia impossible to 
construct engines capuble of hauling sach trains on 
narrow gauge lines without resorting to an exces- 
aive weight per wheel, and it is here that the 
Fairlie system steps in, and salves the difficulty. 
‘The Fairlie system, in fact, enablea very powerful 
locomotives to be placed on a line which would 
otherwise accommodate engines possesaing but very 
moderate hauling power, and it in this way vastly 
increases the capabilities of a narrow gauge line, 
and enables it to accommodate an amount of traffic 
which could otherwise only be carried on ons wider 
gouge. Itiein this way that narrow gange railwars 
and the Fairlie system are so intimately connected, 
and there is, as we have recently pointed out, ample 
evidence thatas the construction of narrow 
lines is extended in districts where s heavy trate has 
to be accommodated, thia connexion will necessarily 
becoine still more intimate, The prejudice with 
which the Fairlio system was at ono time regarded 
in the United States (na, indeed, it was elaewhere) 
ia, we are fglsd to find, rapidly wearing away as 
a knowledge of the features which istingaiah 
it become better known, It is still, however, 
by no means uncommon to find in the 
of American technical journals evidence of the 
mizconesption with w Mr. Fairlie’s plans 
are atill regarded in some quarters, Thur we 
were much amused a few weeks since at find- 
ing in the Chicago Retiroad Gazette, a lettor from 
agentleman who evidently prided bimself greatly 
upon hia practical knowledge of loeamotives and 
their management, who yet announced, as if it were 
a brilliant discovery, that a Faizlie engine with two 
six-wheeled steam bogica had more working parta 
that an ordinary four-coupled engine of lesa than 
half the power, and without ita tender! The same 
individual alno displayed bis intimate acquaintance 
with the extent to which tank engines are now in 
use, 4 announcing that the plan of carrying 
the fuel and water on the engine was impracticable 
on account of ita being imposible to arrange the 
Springs so as to anit the variations of load! The 
letter was, in fact, so ridiculons that we should not 
have noticed it had it not been for the inent 
position aselgned to itin the important jonrnal in 
which it appeared. It is of course of no use reply- 
ing to thu assertions of mun of the clasa juat re- 
ferred to; they must be left to inform themselves 
of the real facta of the subject on which they write, 
and when they huye dono eo, they will cease to re- 
quire anewering. 
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INDIAN HARBOURS. 

Tuere are perhaps few, If any, countries in the 
world possessing a0 extensive a sea-coast as the 
East Indies, and yet provided Nature with so 
fow nataral harbours, or even facilities for their 
eonatruction. Until the occupation of Indian by 
England, it ia very questionable whether abe poa- 
seaned any sea-borne trade, excepting from to 

ort, whilet the majority of her exports to Europe 
ound their way along the old trade route through 
Persia to Turkey, or to the Mediterranean Sea 
near Alexandretta. In those days it is very ques- 
tionable whether Southera India had any export 
trade st all, or it ie very certain that Akbar, or 
aotne of the other princes who have left such 
wonderful memoriala of their reigna in the mngui- 
ficont structares and works of irrigution which have 
so greatly distinguished them, would not have 
failed to have provided the necessary facilities for 
navigation in the shape of harbour accommodation. 
The total absence of roads in the Peninsula of 
India, even i to a comparntively recent date, 
rendered any large export trade impossible, but 
now a single railway ia capable of bringing down 
to the #ea any amount of produce that the inter- 
sected country ia capable af producing, and bence 
the provision of improved harbour accommodation 
has become a necessity, and that, not only in the 
jnteresta of tho districts growing ccpertitie pro- 
duce, but also the immediate wants of the coun 
for imported goods Although India abounds wi 
what are called ports, adapted for small conating 
trade, ashe — but few that are capable of 
accommodating European veasela of the t 
type, For the purposes of economy in ewnducting 
a large trade, veasels are now constructed of such 
hage proportions, and sailing vessels are 60 rapidly 
giving pl to steamers, that larger and better- 
equipped harbours for their accommodation have 
become amongst the chief requirements of the age, 
and Indin has as much need to be furniahed with 
them az any other country in the world, while, with 
increased railway facilities between the interior and 
the coast, this need will rmpidly extend, ‘Faking a 
hurried glance round the map of India, we find 
Kurraches the moat westerly harbour, and one 
which, while likely to become the most important— 
eepecially aince the opening of the Suez Canal, 
and certain to became still more so in the event 
of the long-talked-of Euphrates Valloy Hailway 
being at some future time undertaken—is aleo 
possessed of the greatest facilities for lmprove- 
ment. Works have now for many years past been 
in course of construction at Kurrachee with the 
view of improving its accommodation, and are still 
dragging on their slow progreas, instead of being 
rapidly completed in a mauner that would be both 
moat economical in the long ran, and most advan. 
respects. Upon the com- 
pletion of the Indus Valley Railway, which forma 
one of the State lines to be immediately undertaken, 
Kurrachee will become the direct port for the 
Punjab, and therefore most insportant from o 
political and military, os well as from a com. 
mercial point of view. Tho of the works 
here haa several times been noted in the columna of 
Examen, eo that they need no further remark 
upon the present occasion. Next to Kurrachce 
comes Bombay, which ia destined to become the 
commercial capital of Tndia, even if it may not be 
eo considered at the mt thine, connected as Lt 
is with the North-Weat, with Calcutta, and with 
Madras by direct first-class railway communication, 
Besides these two porta, there is not one other of 
any importance slong the entire western coast of 
Todia, with the exception of Carwar, or Sudaseo- 
ghur, which, it ia hoped, will soon have a direct 
railway communication with the most important 
cotton-fiekizs of Dharwar and tho Central Pro- 
vinees, and which will then form the entrepit for 


the produce, which, af an evil moment, caused 
the Indian Government to embark upon that 
most unfortunate enterprise known as Goda. 


very Navigation Works. Along the Madras- 
const, on the eastern seaboard, there ia no 
im t commercial port south of Madras, Here 
there exists but an open rondstend, where, some 
yeara back, a pier was constructed to facilitate the 
loading and discharge of versele, Several projects 
have from time to time been promulgated with the 
view of constructing » suitable harbour for abip- 
ping, the most promising of which is that known 
as Blackwood's Harbour; nothing, however, has 
as yet been undertaken with the view of iding 
the much required accommodation, N of this 
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are the harbours of Coringa, Cocansda, aud Ma- 
sulipatam, but these are ao choked up with the ac- 
cumnlating ailt, bronght down by the several rivers 
falling into the Bay of Bengal. that very expensive 
works would necessarily be required for their im- 
provement and subsequent preservation ; and, be- 
sides thia, not belng connected with any railway 
communication with the Interior, they would neces- 
sarily be dependent upon river trafile for the greater 

ortion of their trade, which, in the present day, 
ia hardly sufficient to give them a position of any 
aignificant importance, It is difficult to conceive 
any port raing toa prominent poeition that is many 
miles removed from the only recognised means 
of inland communication, and therefore, until a 
system of railways shall have been constructed for 
their benefit, it is not likely that these ports will 
rise to the position of anything above a second-rate 
importance, We next come to Calcutta, with ite 
difficult 4 aa hy means of the river Hooghly, 
which, aa being the recognised capital of the empire, 
must always command ao important trade; but 
there are no docks here of sufficient importance, 
andthe greatest improvement introduced in recent 
years, has been the construction of jetties for facili- 
tating the loading and discharge of cargoes, Many 
schemes have, from time to time, been pat forward 
with the view of conatracting docks, eome of which 
have been proposed to be placed above Calcutta, 
and others below it; but none of these suggestions 
have ever been further developed, owing to the 
unwillingness of tho Government to aui them 
with pecuniary assistance, whilat the construction 
of #ach works \y means of private enterprise appears 
to be a thing alwort unknown in our Eastern pos- 
sessions, not because Europeans are unwilling to 
come forward with their energy and capital, but 
becauee the natives of the country will not join 
them in the enterpre, Thus the ‘tadian Govern- 
ment is, on all cecasions, called upon to give a 
guarantes of interest upon the capital neerssary 
for their construction, which is but an indirect 
mode of making the whole country contribute to- 
warda the formation of those works which are 
evidently for ita especial benefit, There muat, 
of couree, bo a limit to the extent to which any 
Government can give auch guarantees; but, failing 
asilatance, the ouly alternative appeara to be that 
works of thie nature should be conatructed by the 
State itself, and, considering that it can raise 
money at 4 or 4} per cent., it is clearly more to ite 
interest to undertake them itself, than to pay 
an intereat of 5 per cent. to private cnpitalista for 
the advance of money for the construction of in- 
dividual works, Passing Caleutta we come to the 
river Matlab, upon which the Port of Canningtown 
wna some timesince catablished by private capitalists, 
but recent advices report that it has entirely col- 
lapsed as a epeculation, and all the lighta on the 
river have now been withdrawn, with the exception 
of one at the mouth of the river, and thas Canning- 
town has ceased to rank as @ port. 

‘The recent deputation of a harbour engineer to 
Indias, from this country, shows that the Government 
in keenly alive to the importance of providing freeh 
facilities for shipping, and it is to be hoped that his 
investigations may ultimately lend to some practical 
results; bat, in the meantime, the importance of 
the isgue at etake must not be overlooked, for it 
will be useless to construct « gigantic system of 
railways cownecting the interior with different 
points on the coast if taproved harbour aecom- 
modation ig not at the same time provided for 
shipping the produce that they will bring down, 


the minor industriea, which are inseparable from 
every large warehouse, are carried on under con- 
ditions which endanger constantly mot only the 
establishments to which they belong, but the entire 
surrounding district, aa, for example, in the work- 
shops, generally cellara, where —_—— are 
. There shops, which are attached to nearly 
all warchouses, are lit with gaa, ere full of dry 
wood and shavings, and constitute an ever present 
source of danger. It ia pointed out in the Timer, 
that despite the combinations of stone and iron, 
Teeoguised a8 fireproof buildings, the commercial 
centre of London is fail of fire trapa of its own special 
kind, just as Chicago owned her acres of inflam- 
mable roofs, and her hundreds of wooden houses. 

Ample experience has shown that there exiats 
oo renal security in so-enlled fire-proof structures. 
Iron and stone buildings, uninflammable as they 
are, yield with comparative facility when exposed 
to the fervent heat of a conflagration, the stone 
disintegrates and falls, the iron twists and bends, 
until it censes to perform its functions, and the 
fate of a fire-proof house is na certain on that 
of one not guaranteed aa capable to resist the 
flames, whilst the danger to firemen and othera in 
the vicinity is infinitely greater in the former than 
the latter structures, 

Nothing but an entire reconstruction and extes- 
sion of the City of London can ever secure ber 
from all danger of a vast and overwhelming cata- 
atrophe, and such a messare as this ia manifestly 
impossible. Bat much might be done to reduce 
the risk, and to localise conflagrationa, A strict 
classification of merchandise, and ite subdiviaion aa 
far aa poenible, and, above all, a strict attention 
to those precautions, wonld check or arrest a fire 
at its commencement, 

We bave from time to time called attention to 
the remarkable propertica possessed by Mr. F. 
Rassome's silicious paint, and on the 7th of July 
last wo recorded some very interesting experiments 
that were conducted with a view to teat its powers 
of resistance, A light timber structure partially 
coated with the paint was ignited, and while the 
unprotected ion was speedily reduced to ashes, 
the rest remained in # serviceable condition, burnt 
of course on the unpainted eide, but uninjured 
on the other, and that to some considerable thick- 
new. 

Again, beama covered with the composition have 
been exposed to the fierce action of a fire during 
some hours, until, in fact, the wood was entirely 
deatroyed, without affecting the condition or form 
of the paint, which than scteas a practically perfect 
medium for isolating n conflagration, We have over 
and over agnin insisted upon the policy of universally 
employing thia paint for the protection of the wood 
and stone or brickwork of buildings; af ita efficiency 
there is not the least question, and although it 
could not, of course, resist the action of a conflagra~ 
tion already in full force, it would arrest the pro- 
gress of the flames and prevent the ignition of 
inflammable materiale rendered capable of with- 
standing fire by its aid. 

We have only just now touched apon a subject 
which is at the present moment expecially full of 
interest, but so econ sa some experimenta which are 
about to be conducted with the material are com- 
pleted, we shall again refer to it, and in laying the 
detailed results of the trials before our readers we 
cap give them overy opportanity of antiafying them. 
selves of the value of the silicious paint. 






































THE MESSAGERIES MARITIMES. 

Tris great coterprise, which, by reason of 
* eventa,” has changed ita designation during the 
Inat few months from that of Messageries Im- 
périales to the nomenclature given above, appears 
to have passed ,tolernbly well through 1870, albeit 
that it waa a year of trouble and distress to France 
and everything connected with that country, Atthe 
same time the dividends necessarily and unavoidably 
experienced a considerable fall, the 9 per cunt, of 
189 becoming 5} per cent. in 1470, ‘This waa, 
of course, an adverse result, bat it is perhs 
rather ns that any dividend at all should 
have been forthcoming in a period of euch general 
French disaster, The total receipta of 1870 from 
all sources are returned at 1,716,071/,, while the 
total expenses of the aps are set down at 


FIRE-PROOFING BUILDINGS. 

In 4 long article the Tiwes of yeatorday diacusace 
the posaibilltios of a disaster to don similar to 
that which destroyed Chicago, and points out with 
much truth, that while the wealth and trade of 
the Metropolis increases every year, and while ite 
growth is never ceasing, tho ren! commercial ares 
is almost as restricted aa it was at the time af the 
Great Fire, and that it is almout impossible that it 
shoul! extend iteclf. Asa necessary oo One, 
the accommodation available for the vast stores of 
merchandise always in atock (and the present actual 
valde of which ia catimated at 190,000,000 sterling), 
is very inututlicient, deapite the facta that warchowxes 
are sonde more lofty, and collars cxeayated more 


deoply, that buildings never intended for stores are | 1,535,794/., leaving a profit of 1808774 Of this 
aan for aus to which they are entirely un-| sum, 47,022/. was alworbed In the payment of 
suited, and that merchandise is crowded erinjinterest on obligations, Of the lance af 


a way that is incredibly dangerous, Moreover, | 198,855/., 6693/4, or 5 per cent., waa carried to the 


reserve fund in accordanes with the 35th article of 
the statutes, and 126,500/. was devoted to the pay- 
ment of the $4 per cent, dividend. ‘The balance, 
or 662/., was carried forward to the credit of the 
current year. Ewen tho reduced rate of dividend 
which was maintained could not have been secured 
but for a curtailment in some of the services of the 
company, and the continuance, in apite of the pres- 
sure upon the French ‘Treasury, of tho large wub- 
ventions accorded to the company by the State, 
Bat it is rather with the working operations than 
with the financial position of the undertaking that 
we have to deal, The capita! represented by tho 
fleet and plant of the company in a new condition 
waa estimated af the close of lagt year at 4,282.570/, 
The corresponding total at the close of 1869 was 
4,030, 2344, so that the capital account may be said 
to have been increased during 1870 to the extent 
of 15%,146/. The lengthening of the bulls of some 
of the company's eteamera is considered to have 
given the fleet a plus value of nearly 320,000/, but 
the value of the company's nayal plant, buildings, 
&e,, at the close 1879 was cstimated to be 
96,0001, leaa than at the close of 1860, The 
capital engaged in the building of new ahipe at the 
close of last year waa alao about 72,000/, bess than 
at the close of 1869, After making these deduc- 
tions from the firat plus value of 320,001, we 
arrive at the total of 152,146/. already given as the 
actual expansion of the capital account Last year, 
The steamers added to the company’s flect in 18/0 
were tho Sindh, the Peiho, and the Ava, ol] three 
veauela of 500. horse power and 4500 tona of dis- 
placement, The Sindh haa been put temporarily 
upon the Brazil line; the two other steamers have 
been devoted to the Marseilles and Hong Kong line. 
At the close of voi the company — three 
steamers in its yard in various stages of progress 
viz, the Mei-Kong, the Senegal, and the Niger. 
These three veasela were aoe renees into werviee 
lnat year, in consequence ie company's working 
operations having been alnckened upon the out- 
break of the war; the disasters which befel the 
Freoch arma in euch quick succession soon aleo 
compelled the council of administration to post- 
pone all ita lees advanced building operations, and 
to confine itself strictly to the maintenance of ite 
floating payee During the first half of last year 
the number of workmen maintained by the com- 
pany at the Ciotat establishments was 3200, but 
this total was successively reduced to an average of 
from 1200 to 1400 men in October and November. 


The company was then called upon to put forth all 
the force appliances at its dope ‘or the exe- 
eution of orders for ry to meet the pressing 
requirements of that branch of the French military 
service. Upon the receipt of these artillery orders, 
it became necessary for the council of administra. 
tion to reernit the working staf of the company, 
but this recruiting could only be effected in the 
face of serious obstacics, It is only, in fact, within 
the last few months that the scarcity of labour ex- 
perieaced has been made good. The financial ad- 
ar yetees of the work executed for the Government 
inst Per may be expected, however, to increase 
the dividend for 1871. 

With the cloae of the war, working operations 
were resumed at the Ciotat establishments as re- 
ards the three steamers left untinished when the 
French soil was invaded by the victorious Germana, 
The reaalt of the reaumption of the company's 
ordinary works has been the sailing this autumn of 
the Meci-Kong om its first voyage to Hong Kong, 
It ia expected that the a will be ready for 
services towarda the cloee the year, while tho 
Niger will also be able to pot to sea in the spring 
of 1872. Including these three new stenmers, the 
company will have a fleet of 67 ships repreaentin 
a aggregate of 152,568 tone of displacement, and 
22,314 horse power, The company has sold two 
of its stesmera—the Thabor to the Japanese 
Government, and the Mitidjah to a Sicilian Steam 
Navigation Company. These aalea were effected 
not only without loes to the company, but having 
regard to the amount redeemed of the original coat 
of these ae a profit of some littl: importance 
remained. At the close of 1569, the valuo of the 
supplies and etorea of all kinds collected tho 
company at Marseilles, La Ciotat, and Bordeanx, 
and at the agencies of the various lines stood at 
910.4461, while at the close of 1870 the corre. 
sponding total was only 503,728/. ‘This diminution 
arose entirely in the services starting from Mar- 
scillea, and an explanation will be found in the 
temporary redactions introduced at the royuent of 
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the Government of the National Defence in the 
Mediterranean voyages of the company, and also in 
the temporary suspension of the fortnightly service 
to China which, the terma of a convention of 
April 6, 1869, was inaugurated in the very month 
in whieh France commenced her fatal struggle with 
Germany, vit, in July, 1870, 

‘The policy enforced by the State with regard to 
tho company, as the war assumed a graver and 
graver pi for France, left the Atlantic service 
of the undertakingintact. In the Indian, Chinese, 
and Japanese sens the ifséraire was also left un- 
touched but the number of voyages waa reduced to 
one-half. In the Mediterranean the Algerian lines 
were maintained, but only a reduced service was 
continued on the 
eastern network, The Black Sea lines and the 
Be lines of the Mediterranean were pro- 
visionally suppremed. ‘The effect of the arrange- 
ments made was to reduce the te obli« 
gatory voyages of the company during 1570 from 
497,583 leagues to 471,916 leagues per annum. The 
aggregate length of the voyages actually made last 
year the steamers of the company was, how- 
ever, 623,387 leagues against 501,201 leagues in 
1869. Deducting sundry accessory voyages made 
by veesels belonging to the company, the actual 
distance run last year was BORER Iecgues, show- 
ing an increase of 36,415 leaguen aa compared with 
1860, Of this increase, 18,476 leaguea were con- 
tributed by the Indo-China lines, 16,536 leagues 
by the Mediterranean lines, and 2003 leagues by 

¢ Brazilian and Ia Pinta lines. ‘The slight in- 
crease in the distance run on the last mentioned 
lines arose from the extension of the main line 
as far as Buenos A’ ‘The incrense in the distance 
ran on the Indo-China lines arose, firat, from an 
extension of the service; and, secondly, from 
voynges which had to be made to carry out the 
very reductions enforced by the Government of 
National Defence. ‘The last mentioned cireumstance 
also increased for the time the voyages made on the 
Mediterranean lines, The supplementary running 
of the year comprised ten voyages in July, 1870, 
between Marseilles, Algiers, Oran, and Stora in 
connexion with the movement of 15,000 men de- 
ag from Algeria to the Army of the Rhine. 

e disturbances introduced into the company's 
business oe events of 1870, rendered it impos- 
sible to utilise advantageously the fleet of the under- 
taking, so that the avernge distance run by each 


was reduced to 7475 leagues. |* Sransverse 


steamer during the 
The maximum performance ol any one steamer was 
achieved by the Sindh, which ran during the year 
16,668 leagues in the Atlantic Ocean. The average 
speed realised was rather more than 10 knots per 
hour; it exceeded 10} knots per hour on the 
ee China line, and 11} knots per hour on the 
and La Plata lines. So much for the 
Meseageries Maritimes, 





EMERY DISCS. 


Ix January last (cide page 31 of our last volume) 
we directed attention to a new process for manu- 
facturing artificial stone, invented by Mr. Frederick 
Ransome, and we pointed out t ualities by 
which the new mate: ia distinguished from that 
with which Mr, Ransome’s name has been 80 long 
and so honourably associated. More recently we 
have had to record the succeasful employment of 
the material for the construction of stone caissons 
for foundations, and we have now to spenk of 
another entirely novel application of the same pro- 
cess, namely, for the construction of emery 
for gy As we explained in our former 
article, the new atone is composed of a mixture of 
ordinary sand, Portland cement, ground carbonate 
of lime, and some silica readily soluble in caustic 
soda at ordini temperatures, these materinls 
being combined the aid of the silicate of soda 


d by his well-known process, ‘The emery | {tered 


ises, which Mr. Ransome is now manufacturing, 
are composed of the same materiale, except that 
the sand is replaced by emery, the result being a 
hard, compact material, possessing, in a very eh 
degree, the qualities desirable in grinding’ discs, 
and capable, moreover, of being readily moulded 
— the process of manufacture to any required 
orm, 

We recently witnessed the performance of some 
of the discs on a saw-sharpening machine at the trin} 
— of Messrs, Allon Ransome and Co., of Ring’s- 
road, Chelsea (who have made arrangementa for the 
exclusive right to supply them for the purposes of 


principal lines of the company’s | 04 


sharpening saws, moulding cuttera or other toola 
used in wood.working machinery), and we can speak 
highly of their ——e R ewe From the nature 
of the materials of which they are composed th 
are quite free from the fault of becoming clogg: 
as is the case with ordinary emery dises, and hence 
the emery they contain is alwaya in the condition 
for making a clean cut. ‘The new discs alao appear 
to heat the metal they are cutting far lew than 
those of the ordinary kind—a result, probably, of 
the cleanness of the cut—and this ia an important 
matter when a heavy cut has to be taken at any 
one point. The new material also possesses the 
secomlary advantage that ite use is unattended by 
the disagreeable smell] which ia given off by ordi- 
emery dises when worked hard. We may 
add that some of the new discs have been em- 
ployed for saw-sharpening for about three months 
at a saw-mill where the in almost con. 
stant = Bm = 
most satiefactorily, their cutting power proving 
materially greater than that of the ordinary discs. 
So far we hare only spoken of the new material— 
for such it practically is—ns employed for saw 
sharpening or tool grinding ; but it is evident that 
it has numerous other a tiona, and from ite 
power of withstanding continuous work without 
softening or clogging it may be ret for a 
number of purposes, for which i 
discs are unsuited. Amongst other things the 
“emery stone,” as it may be termed, is about to be 
ie os a material for millstones for grimdi 
flour, meal, &ec., and as some stones for this pur- 
pose are now in progress of mannfacture, and will 
shortly be set to work, we hope soon to be able to 
the results, Meanwhile, we direct attention 
to the material as one of great mise, and one 
which forms another addition to the valuable arti- 
ficial products for which the engineering world is 
indebted to Mr, Frederick Ransome, 


MILLER'S CAST-IRON BOTLERS. 
Ar the meeting of the Inetitetion of Mechanical Engi 
heli at Birming! 5 ee week, the Srat read 
ol 


was a“ Deseri 
Mr. Jokn Tayboure, of Newport, Monmouthshire. Of this 


tubes over the firegrate; and 
tho roar sections consist cach of five vertical tubes, united 
tube at — , and “ 
spaces t 
are bolted 
section havi 


separated from the deeendi 
the outer side; and in the rear sectbons 
have an internal circulating tube _ within each, 
bented water secending through 
and the cooler water descending within i 
All the sections of the boiler aro Jett free to expand 
rear sections being attached together by only a 
joint, and the i 
bs to allow of 

box sections 


ing to the requisite ex- 
are attached 


height by means of a eelf-acting feed » tus, consisting 
of a bellow ball suspended from the arm of a lever controlling 
the feed cock ; two pipes extending some distance horizontally 
communicate respect with the top and bottom of the 
ball, the former terminating at the high water level inside 
the boiler, amd the latter at a lowor level, As soon aa the 
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Belgian Lecomotives.<-Contracts hare been Ict in Belgium 
for nine goods engines, and it may bo interesting to mote the 


prices pad. The Taxbize works took coe lot of ab Za14s, 
ine; the Evrard Hailway Plant Company, another 
jot at 24172. per , another 


engine; and the Couillet Company 
ree 


lot at 2525/1. per engine. Each lot comprised engines. 


ef rolling 
laying of the latter will involve the oaly remainin 
expenditure. It is ex that the whole work will be 
earried out for about 16,000,000 dois. 

Quebec a Navel Station—lIt is said to be the intention of 
the Government to make Quebeo « naval eiation 
and to heavy armaments in the sew fortifications at 
Levis, Tt ie also hinted that « garrison will be 
at Quebec as an auxiliary to the naval station. 


i ted in September to 
1,092,800 dollars as compared with 747,183 dollars in Septem 
te eareings of the division in the 
this amounted 


FE 


ar 
a5 


iven 

once, and the work is to be pu: on with the fast 
The Hine will form shortest route 

from Quebec to St, Johm and Halifax, so that 

that it will prove of oomsiderable benefit not 
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Belgian Coal.—The exports 
on is year declined to 1,600, 


first seven months of thi 


ue 


a decided revival in affaira since July, while great 
prevailed in the autuzn of 1870. 


have mes ies ofexcetient coal. The Lexing- 
Oh thas ay ae ioe 30 ies to 

io at i hy, an run mil = 
» thcougina region known de hood od 
deposita which have hitherto been useless for lack of 
the means of transportation. 


stock company. ake prenipet soembers of this company aro 
MM, Faghoe do Derlodot, Leon de Dorlodot, r 
(director of ene of the Delginn tallway plant companies), 
Vander Stichelen, &o. The last named gentleman bas been 
honourably known in his time in the Belgian officsal world. 

Coal in Preasia--The quantity of coal raised in Prussia 
last yrar was estimated wt 25,816,287 tems obtained by 
107,582 workmen, while tn 1660 the corresponding pro- 
duction was 23,701,U44toms. The number of workmen em- 
ployed in 1869 was, however, 111,326, the great war of last 
year having told upon Prussian coal mining. 

Axstratian Steam Mavigation.—The Australian Steam 
Cean| has decided on tranemitting to England orders 
for the | building of two escrow steamers for the purpose of 
more effectually carrying out the Californian mail service. 
The bosta are to be spar docked and of 1500 tons barthen 

are to be fitted with ecanpound engines and « speed of 
12 kuots per hour is to be guaranteed. 
The Russian Nory—Within the last eight years no fewer 
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then Stimeclads have been adiled to the Russian navy, 
Two bronelad turret ships (the Lazareff and the Adwiral 
Greig) have been Inuorhed since the commencement of the 
ent yrat, and twoothera (the Stwretof and the Tebit- 
Ey Hf) ore all but completed. It ie etated that large sieres 
of iros sed other neeemary matesiols ate about to be dis- | 
patehed to Nikolaied! for the construction of mew ironcleds, 

Brasilien Telegraphy—Cootinued progress is being made 
with the detelopanent af telegeaphic ecammuniontion in 
Heazil. A lise between Poranages and Coritiba has been 
Gnished. 

Defences of Croastedt.—The Russian Mintsterof War hos 
tarde pers tal inepection of the defences of Crvratadi, and ; 
signified Lis appeal of their condition. A new battery has, 
rerently been constructed ; it is armed with six morabbe iron j 
terreta mounted with guna of the heaviest calilsre, 








Iudion Beilenge—Tho Indian Government bar imeed | 
eriess for the completion of the State Kaiiway trom Ketreo | 
fo Surkur in Sinde without delay. Major Bonus has bees 
appetuted to take change of the work. ‘Ibe aggregete earn: 
ingeof the Indian rnilwaye—that is, the cuaranterd Indian | 
raways—in the Gret balf of 1871 asnounted to 3.274 1541. 
against 8,472,462/. during the corresponding period of 1870, 
showing a falling-off thie year of 195,314/, 





Aserriein, Wednesday. 
Colliery Extension near Ske field — Meera, J. hotles aed 
Rona, whe are already bargu ecdliery proprietors in the dis- 
trict, are now sicking « new colliery at Unstone, near Shef- 
field. This pit, the sod of which was cut in March inst, 
is beginning to aasusse definite mortions. Two shatta are 
being ausk, one of which has ached a depth of 85 yards, 
and the other about 45 yards, both through a very hard 
rock, Selow this rock the mrasares have been found go wet 
that alnking operations were perforce waspended pending the 
erection of a Cornish pura! engine of aleut 200 horse 
power, whieh, when fixed, will hft about 1000 gallons of water 
er minute. A branch line sbout half a mile in length will 

te made to consect the colliery with the Midland Hatlway. 


Bradford Sewage Works —Tho Bradford Town Conneil 
have accepted the tender of Mr. Archibald Neill, af Bead- 
ford, for the execution of the several works required for the 
defecation of the sewage of thet borough The amount of 
the tender fer the wr io 12,7001, with G00?, additional for 
stationary engines, cranes, de, bringing ihe total up to 
15,2007, It is stnted thet thie amount is something over 
HAO, in exeese of the extimated cowt aa pitem by the repre- | 
wntativeceof the Beat Englererieg and Sewage Filtration 
Company, who bare entered into an agreement with the 
company to deferate the sewage of the borough. 


Mauvfacturers and the Premier Baronet.—The Pendle 
ten Ircn Company, contemplating an extension of their 
baeiness, hail, it ba stated, seiveted a site for new worke at 
Asherott, near Gainsborough, North Liacoleshire, at which 
it was intended to employ some 20 banda ‘The site 
choeen is about 40 acres in extent, on the banks of the river 
Trent, and near the jupetlon of the Great Northern and 
Manchester, Sheffield, and Lincolashive Raileay Companice” 
lines. The owners of nearly three-fourths of the iand agreed 
to erfl, but the eweer of the remaining portion, Sir H. 
Haoon, whe la promice tarceet of England, bas positively 
decided not to sell a gingle yard. The scheme consequently 
remains in sbeyanes. 


Openin: the New North Bridge at Halifar—This 

fine xc dire was opened on Wednesday lest with a 
siderable éclact. The structere bas coos 46,1404, and con- 
siete of two epans of iron resting on acentral stone plor. Lt 
 160ft im th, and 6) ft. in width, a very great improve~ 
ment onthe old beige, The town was om frte the whole 
of the day, and the mrerta were decorated with « profusion 
of hasners and bunt The Right Hon. James Stanatield_ 
M.P., was preecut. and 6 large number of county gentlemen. 
A banquet tovk place in the Town Hall in the evenieg, Mr, 
Stanefold responding to the teast of the West Kiding and 
the borough members. 


Sacfietd and the  Gour™ System —aAt a meeting of the 
Mealin Coanmittee of the Shetlield Town Council, beld on 
October 26, Mr. FN. Target, U.K., managing director of 
ibe Sanitary Improvement asd Manure Manufectaring 
Company (Limited), attended om behalf of that Company, 
who are the propricters of the (lous aystem af absurbent 


ing the system. After a discussion as to whetuer it was 
applicabis too part of Sbeficld, s anbcommittes waa ap- 
pointed to select « district of the town for trials, 

Town Council waa held on Mosday to consider the desirataley 
ef constricting cortain framenss in thet bereugh. Tbe 
borough surveyor, Mr, 8, F, 

was read at the meeting, teeommended one Tine of route us 
the Nortolk Market Holl, in the centre of the town, aloog 
The whole of the route is met yet pitebed with Mount Sorrel 
oes, and the oest of co pitching the whole route ix 
the tramway itself ie 21,00M, [t wap resolved that applica- 
“ Trasoway” Act of 1870 for the necessary authority to con- 
struct the tramway, tbr requisite notices to be given as ro- 
quired by the Board of Trude. 


eloseta, anil explained the method of rarrying out and work- 
Tramwoys for Shcfeld —A special mecting of the Ehefeld 
olmes, in his report which 

the best to he Maid down at iret. This route would be frm 
Wainegste. The Wicker, &«, to Brightside ond Carbrook. 
enimated at 17,20. The estimate for the construction of 
tion be by the couneil to the Hoard of Trede under the 
The Nine Hours’ Movement at Shrffiell—During the 
werk or ten days the mea engaged in the various 


nase of the engineering trades at Sheffield have quietly 
aecured a blodless victory by obtaining im the great 
majority of cases the sileplion of the sine hours’ system. 
Hating profited by Coonan of the Newonstle men, the 
Sheflieht enginoers for a“ Nine Hours’ League’ before 








; Farwus points and crossings, 
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giving motier. They then issued a circular asking for thelr 
object, and they bave since reevived replies from meet of the 
firsee intimating their willingness te mect a lepatation from 
the men inorder to arrange matters, Ko far there is po 
prospect of any strike arising. The slee hours’ systean bas 
also been sdopted at Lincoln, Gainsbero', Grantham, and 
other towne. 


The Proposed Railway from Nottinghew (Great Northern) 
to the Mouckesty, Sheffield, ond Lencofushire Raileog.— 
It is understood that the proposed Groat Northern lise will 
come e4 Marsficld from Nottingham. near the poouls ot the 
back of Harlwick Park, by Hardetaff Common and Temple 
Normantom, down the valley to Spital, thence wp the vnley 
of the Hipper towards Lower Brarepten, a¢ for as Weet Hare, 
where it 1s propered to locate tho station for Chestertield. 
Leaving Weet Bars, it ix d to drive a tunnel under 
Pethouse-lane and Trinity Church till rearhing the wharf, 
where njunction will be elfected with the line promoter by 
the Marchester, Sheffield, and Lincolnshire Railway Coem- 

v. This latter lene ie intended to run along the present 
canal, cutting of the mussersas angles, to the Sheffield main 
bine near the Kiretom Park Statice. The canal ia now 
prectically ueclees, asthe tunnel lines been * let in” be the 
workings of the numeroue adjacent collieries. The Midland 
will, of course, oppose thesn scheanea with all their force, 
secing that they pecstrate into the keart of the distriot 








j hitherto monopolised by that coapany. 


NOTES FROM THE NORTH. 
Grasoow, Wednenisy, 
Glasgear Pig-Trow Market.—Since lest report there hea 
heen a geod desl of firmness in the local pig iron market. 
The highest prices Inst Wodneslay were O2e. fd. cash, and 
fis. one menth; the nezt day wae the trsal actumnal 


Sacramectal Past Dag, and theredore no smerket was held ; F 


im Friday the market was strong. sel prices advanced Gd. 
ten. There was 9 further adeence of In per ton on 
enday; yortetdey's prices showed a little downward ree 

accion, but the market has sgnia been tery string to-day, 

the prices being 6%, 1d. to tts, 4jd. cpah, and Ge. Wl. 45 

64s, 34, a month, closing, ecliers a shade lower than the 

highest. Makers’ quotations bare again been ruised. Colt~ 
ores No. | is away up at 750, Gartshertic at 74a, acd the 
other epecial brands et proportionate rates. The shipments 
of teen from Seoteh porte have agsin been very gow The 

Carmen Company are building three new furnaces, which are 

expected to be realy this year, Mr, Perrle’s new furnace at 

Calderbank, which will bs @3 ft. high, istapidly appreaching 


retanpletion, Messrs, Willinin Baird asd Company mre about 


to blow im some farnsera in Ayrakire. Thote are already 
four in blast at Govan Tron Works, and ancther ane tf 
menriy ready for blowing in. Onc is being retined at Bum~ 
merle. It ia Tikely, however, that ane will eon be put out 
of blast at Gladweur leon Works, Bast Lothian, 


Contract for the New Harhove Werks af Dewder—Ata 
meeting of the Werks Committee of the Dundee Harbour 
Trarteca yesterday, the offer of Nevers, A. and K. M:Dowald 
and Ca,, Glaagow, fer the construction of a grating dock of 
GU ft. in fongth, opening both into Vietaria and Camper- 
down Docks, was secepted for the eum of 87,70, and fee 
the entapletion of Victoria Thick 44-240!.—making a total of 
BLU807. De cmay be mentioned thal Moses, Cwer and Cane 
singham, the loeal engineers, estimated in Decomber Inst 
that there works would cost 400W., 2o that the offers now 
seorpted are slightly within the estizoate. It is understood 
that the works are ta be finished withls two years, Kix 
mnths are allowed fer the exclusion af the water trem Vie. 
toria Dock, and the remaining eighteen months for the oom- 
pletea of both the graring amd Victoria Dock after tho 
contract i nighed. 


The Evixtergh Treewaye — Oficial Taepection. — On 
Monday morning Colwel Yollarnl, the (iovernment In- 
spectce, procerded on bebalf of the Board of Trade, to in- 
speet the linen of tramways alrouly Ishi, He walked over 
the whole routes and made & eoewt minute laspertion of the 
witka, spemdling a considerable time in examining the 
At the conclusion of the in- 
spection, Colonel Vellend expressed hitmeelf highly eatisflod 
with the cumstructiog and safety of the works. Tho intention 
is now to open fur traffic on Momday next. 


Greenock Gaa Works—Ironwork Costract.-The |rea- 
work and generol engimecting work required im cxmmesion 
with the new ge works shout ty be erveted in Greenock 
will be executed by Messrs. Hanna, Ponald, azul Wileom, of 
Paisley. Their contract price is 4.0%, 


Siipment of Iron Vessels to Riv Grande—The Galaten, 
which lately loft the Clyde for Ito Grande do Su) had on 
board an iron barge, weighing ti tome 6 owt., and yoloed at 
230¢,; an irot puddle deamer {eeamplety), valued at 2958¢ ; 
an ire peddle yarbt (ccanplete), weighing S tons 10 ewt., 
and valued at 4602, together with stein ecgines to the valee 
of 11uh 


Dhuherrtirch Téghthouse.—The pew lighthoese which has 


been building for some Umoe post on Dhubtartach Rock, | 


about 15 miles west of the is! 
finishett. 


Trapection of the New Harteur Works ot dberdemm A 
Cew deye age the Harbour Commisiorers pakl a visit of in« 
spectiom to the diversion af the Dee nnd the new south 

reakwater, §1 wae found that the contenctor, Me. Grainger, 
had eororodnl in shutting out tho water, aml wae emptying 
the new channel at the rate of 2000 gallons per minute. He 
has excavated £¢9,000 cabic yerds, and has only (4,000 to 
do. In nine daya the water wall bi pumped oat, aed it ba 
fully exewoted that the river will be oreupylag its new course 
within the stipulated tine, which il) et expire for tuo or 
three montha. The brenkwater is to be 1D) ft. Jony, 450 1, 
being already cumeiaiee. ‘This haw taken 12100 cuble fore 
of concrete, epw 


of Colonsay, is now aleanet 


of 10,000 ft. havieg Iwen laid down in | 
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tassa, 12,0} eable feet of blecks are stored for building. 
te works altogether were cowsklered ja a gratifying ounm- 
ito, 

The Dundee Water Scheme—For some weeks the Dundee 
Water Commissioners have bees at loggorhenda with reepoct 
to the direct and indirect routes from Lantratben, the source 
of the now eupply, fo Dundee. Mr, Bateman, eho was the 
conwalting enginecr in reference to the undertaking wes in 
fervour of the indirvet route, and owing to hia reply to some 
letter went to hiss on the subject his appoiatment to the 
office was asuulled at a meeting of the commissioners held 
yesterday, and it wae reaclved that Mr. Stewart and Mr. 
James Leslic, of Edinburg, should be ongaged to make 
the eceemary surveys and carry through the works 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 

Mippiesnaocom, Wodsesday. 
The @lereland Iron Market. — Yosterlay there was on 
excelleet attemlares oa ‘Change at Middle! gh. A fair 
amount of business was transacted at the prices which have 
been quoted for several weeks, acd the market closed firm. 
So great ie the demand for pig iron that seane of the lending 
Grins in Cleveland are making as tauch aa Oe. Gd. for No. & 
for itumediate delivery, while orders are regularly being 
booked at Gis for No. 3 for delivery next year. To all parts 

shipments are trick. 


The New Works on Teea-side.—-Rapid is bein 
made with the blast farnaces anil finished iron works whi 
are vow being erected om the basks of the Tera, 


The Nine Hours’ Moreseut af Mi ’ — On Batu 
day amos oreting of mea — in the enginecring 
trade waa bold at Middlesbrough. About 2000 persons were 
resent. After eeveral epreches bed been made on the 
subject of the nine hours, ik waa resolved “that no other 
terans of overtisne be accepted with the nine bours’ move- 
ment but the old established terms worked under each firm 
previously, this being the same as the Sunierisnd arrange- 
ment,” We trust that the question may be settled in a 
frically wey. 

NOTES FROM THE SOUTH-WEST. 

Tabovr in Wali—It is mated that ome large compan: 
producing upwards of 2000 tons of finished irom per wee! 
drelines to take time contracts except on the enderstanding 
that any atrike of workmen shall release the management 
freen the rs ona to complete the contract within the 
period specified, 

Alereorn Collierirn—A_ change has 
manrgement of these collieries. Mer. codham, of 
Henufert, hee eucereded Me. Llewellyn. Mr. Necdham wos 
for several yours principal viewer at Beaufort. 


Devonport Dockyard. Dissatisfaction bas been occasioned 
ia Devonport deck yard by the tntrodaction of a new system 
of overtime, Hitherto overtime has alwaya bere fur 
over and above regalar wages, but recently a sumber of 
smiths, who have teen om extra time for the coenpletion of 
uegest work, were informed that this could not be paid for 
in ensh, bat thet they were mot to resume work for two days, 
ao a0 to adjoet matters. 


Fishguard.—Sorise discussion hae recently taken place 
with reference to « proposed revive! of a project for the eon- 
struction of @ railway from Clarkeston-road to Fishguard, 
aod for the eelablishment of « lies of eteamors between that 
pert asd Weaferd, Such a Line would, it is stated, reduco 
the distamee to Ireland by 40 miles ns compared with Milford, 


Lawnck of the Thetls.—V csterday week the Thetis, scrow 
sloop of war, was launched at Derooport dockyard. Shoe is 
the thrst of her class, aad is built om the ecenposite pringpie. 
She will curry 14 gues—sis G4-pounders oa each side, amd 
cor heaey gun at stern and stern. 


taken pee in the 
w. 


Brites Ferry fron Works—A new rolling mill is to be 
added to the Briton Ferry Iron Works, ‘Ihe work has boon 
commenced, and ix being pushed forwanl with all despatch 
tinder Lhe superintendence af the chief mechanic, Mr, E. 
Roberta. The Oeitom Ferry leon Werke Conepany is about to 
commence the manufactare of wrought-iron railway ehaire 
anid sleepers on a principle embed ln a Delgian patent. 
‘The contract for the machine required hes been intrusted 
to Mosers, Davies ned Sons, of the Briton Ferry Foundry. 


Twenedling the Seseru.—Two schemes are before the 
public for tunnelling the Severn, one having been brought 
forward by Mr. Fulton and the othor by Mr, Riekardson, 
Mr. Fultos proposes to burrow ander the river near Lydney, 
while Mr. Richardson has selected » point known as New 
Passage as the scene of his contemplated operations Myr, 
leonard Itruten, late secretary of the Tyistol and Boath 
| Wales Unien Haileay, bas annowneed thet the directors of 
‘the Great Western will sappert the sew passage scheme, 
The cost of the works, lncluling approaches aud branch 
Vino, de cstleneted at 759000!. in round Sgures. 








Ma dawns Exstos.—With much regret we have to an- 
nownes the death cf Me. James Ession, which event cceurred 
om the ith ult. Mr. Easton was foen im 17146, at Iradiord, 
‘near Taunton, hia father belog Jrwiak Easton, a well-known 
‘lend agent asd surveyor. En 122 Mfr, Enstem come to 
| London and introduerd the hydraulic ram, the patont of which 
he had purchased from Moniguléer. Ho was afterwards 
eogaged on eerernl iespettant raileay terreys, subsequently 
to whieh he dleweted his attention to mechanical engincering, 
and ia [827 established the well-known Grm ‘of Easton eed 
Amos, now Kaston and Andermn. The late Mr. Reston was 
essentially one of the piomects of the engineering profession, 
anil during bis life ke carried out many eubetantial works, 
(hur present remarks upon the doreased gentleman ate pur- 
peaely brief, a8 we are preperlog # careSul notive of his emi- 
nently ogeful and practi fe 





292 


NARROW GAUGE RAILWAYS IN RUSSIA, 
To tae Eprroz or Exoixeratsa. 
Sim—The question ef cheap railroads, represented by 


Gorerament =—— pole —_ of ~~ 
gauge system, latest inventions improvements 
were adapted to it, and trials of different kinds made by 
commissions of distinguished engineers; therefore 
the y Railroad may be considered as a model of the 
narrow gaage svetem. Supposing thet correct information 
concerning this line would not be without interest to the 
engineers of your country, 1, with this, send you a shert 
description of the lime, and the results of some ex 
o@ ite working, hoping ae will not refuse to poblish 
it in your eateamas periodical. 
A special commission, by of the Impertal 
Russian Government, visited in 1869 the narrow gauge 


secon In regu tie plication to ocala 
the 3ft. Gin. gange, wh 


this country. 

Aa yet there are in Rassla but two narrow gauge rail- 
ways at work; thesa are the Lirny Railroad, built by the 
Imperial Government, and the Nov, line, constructed 
a private company. ine from Vologda to 
Jaroelaw (183 miles long) is now being constructed, and is 
expected to be finished by the end of the year. 

The Nevgored Railway (55} miles long) is constructed 


= 


in a flat country, and P ly intended for 

traffic, is supplied with « light rolling stock, 

it om the same pri es as those gemerally used on all 
the rallroads of 


Eaurope. 

‘The engines om thia line, built on the American system, 
are only of 12 tons, There are no curves on the line with 
n amaller radius than 164 chains. The moepest gradient is 
of Lin 142; of these there are only two instances mea- 
suring together about warters of a mile, 

‘The cost of construction of this line amounted to 27,000 

rewbles per mile. This line having begun to work 
pely since the month of May, and to rie with » company 
of river steam na’ existing for many years, has as 
yet been scarcely to give any dividend. 

The I Livey narrow gauge railroad (88.15 miles 
‘tral Russia, in the Government of 


Riga on the Baltic, The building of the Livny line was 
commenced on the Ist of , 1870, and was finished on 
country which gla 


e 


a difference of abowt 300 ft. between 
the valley and the 
The dificulttes of this part of the overcome by 
means of sharp curves with minimum radius of aboet 10 
chains; gradients from 
of the 1 in 80 gradients 
the other, 


anit 30 to the right; the whole length of the curves is 6} 


‘There are five stations on this line, all the bulldings being 
except the shops and engine sheda, which 


to gy in 
wits males bn oun Girectee, 


and 105 ft. lomg. 

The surface of the embankment is 14 ft. broad; the 
ballast bas « width of 8 ft, and is 1 ft. dim. thick. The 
sleepers are 6 ft. Sin. log; the rails 20in. bong by 4 in. 
high, being 460b. to the yard, and are laid upon nine 
sleepers, 

Each station & supplied with a permanent steam punsp, 
whieh feeds the station tanks with water, conducted 
through 4 is. pipes from two rivers and three reservoirs ; 
the whole length of the pipes is 12,250 ft. The rolling 
stock consists of 7 engines, of which 2 six-wheeled tender 
engines of the weight of 17 tons (empty), and 5 twelve- 
wheeled tank engines on the Fairlie system; 17 passenger 
carriages, with places fer 316 passengera, These carriages 
have a passage through the middle, by which a circulation 
is possible from one end of the train to the other. The 
umber of goods wagons is 206. The weight and carrying 
capacity of the wagons is aa follows: | 


14} miles; the length | idee of 
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groups of three of coupled wheels St. Sin, in dis-|om tos travelling carriage curried 

meter. See cplsdes poe 4a a, eaten y Gstioenios of the roof of the storehouse, whare it is tipped go as to | 4 
the boiler 8 ft Gin. The pressure of steam is regulated to | store om all aides ally, by which aalt is kept cleaner 
1401b., bat the engines are generally worked only with and in better condition not to be handled until 
1251b. of steam. The weight of the engine is 85} tons | londed into bonis or railway trucks. A further improvement 
expty, and 46 tons in working order, A Fairlie ran- | Mae now been effected at these works in the manufacture of 
ning with a train at a rate of 10 miles an wea cteny covmiptian. Tho firm have obtained a patent for 
4.08 cubic feet of wood fuel par mile, There ia room on | orehiseiee it to dee inet the cane i rented, brine, instead 
the engine for $20 cubic feet af wood fuel, 193 eubic feet of Ths abveciagss of tii inpeeementons tenia, hey 
water in the tanks, and 180 cubic feet im the boiler. An| firemen to keep the pans at a more he Consperatuse with 
ordinary train conalsts of 42 to 50 wagons; gross} less labour and consequently with damage to the pana 
weight, 306 to 365 tons, of which the met weight in work-}and furnaces. This contrivance is very seatly and in- 


ing order is from 210 te 250 tons. The heaviest train 
drawn up to this time by the Pairlio engine om the Livay 
line was of 400 toms gross weight, the net weight being 
288 tons; the train composed of G1 goods wagons, exelu- 
sive of the engine, measured 896 ft. 

The construction of the Livny lime has cost aboct 
88,250 paper roubles per mile, of which price about 10,500 
paper roukdes per mile were employed for the purchase of 
the rolling stock. 

The rails were manufactured at the Blaina Works. The 
Fairlie engines were built by ay? ag Stuart, in Man- 
chester: the tender engines by n and Co. in Leeds. 
The carriages of goods wagons were furnished by « Belgian 
company in Brusvels. ‘The rolling stock was constructed inl 
after plans made by Mr, Schuberstky, Russian engineer, 
member of the Board of Managers of the Livny Railway, |)... 

orks. 


y 
greatly contribute to the economy of the working of narrow nde) 
gauge railways, 
I have the bonour to be, Sir, your obedient Servant, 
St. Potersbug, Oct. 25, 1871. L 
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78. The diameter of theer pulleys is lS in-, and 
the speed at which they will run will be 200 reroletions per 
‘The ht of the whole machine will be about 
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DYER’S RAIL 
Fic! 


GAUGE. 








Tue object of this very useful instrument, of which we 
aneex engravings, is to facilitate the operation of fixing 
chairs om their sleepers whea in store, and thes to over. 
comme the objections to the present method of adjusting, 
bolting, or spiking chairs om their sleepers dering the time 
of relaying, amd in the comstruction of new lines. 

‘The gauge consists of two bars of irom or steel, A, braced 
by a couple of centre stays, B, and having two wrought- 
irom distance blocks, C, one being securely fixed between the 
bars at owe ond, aed the other resting on screw guides, D, 
at the other end, for the purpose of allowing Jongitedinal 
ailjustment to suit the diferent sections of raile and chairs, 
and also for slightly varying the gauge for sharp carves. 
The nuts, BE, by which the movable block is adjusted, are 
so formed as to always cover and protect the regulating 
screws. Tho two small steel wedges, F, are used to hold 
the chalra, G, socurely during the time of boring, xing, 
bolting, or spiking. 

The distinctive feature of this arrangement is that of 
securely holding the chairs on the sleepers in a position 
perfectly parallel to each other during the tiene of boring 
and spiking, and by the ns age od of the wedges to the 
inmer of outer jaws as required, the chairs are held firmly 


and true to the distance or gauge blocks, so that when the | 


sleepers aro Laid, the track of the road is certain to be of 
one uniferm gauge. 

Mr. Dyer, locomotive engineer, Bristel, who designed the 
gtage ander eotice, claims a saving of over 30 percent. in 
labour and general economy by its use, equal to LO. per 
mils, and # facility in relaying straight or carved Lines 
which cannot be obtained by any other known method, 

The mode of Gxing the chalra is so simple that it can be 
done with unskilled Inbour, The gauge has been introdaced 
enly a few months, but during that time the Midland Rail- 
way Company bas applied it to the relaying of eight miles 
of mixed gauge lines at Deistol, with a saving of over 
33 per cent., and the line, as to gauge, i¢ admitted by all 
who have seem it to be much better laid than by the old 
method. 

The Great Western, Groat Northern, and London and 
South-Western Railway Companies have taken up the 
inveotion, and there seems a good prospect of ita being 
brought inte general use. 





NOTES FROM GERMANY. 
Benxcix, October 30, 1871. 
Avateran Raruwara. 

A xew Jeagth of the Charles-Lewis Railway has Just 
been opened for traffic to join up with the Russian system, 
but the Russian junction tne te the Odessa Railway rid 
Woloceyek is in a wretched state. A senlimest of anxiety 
takes possession of the traveller using this line. 

The Hungarian Mihflyi-Ifourona section of the Hen- 
garian-Galician Railway is about to be officlally inspected, 
and it will be opened as scom as the North-Eastern Rail. 
way is ready with the Szerema-Ujbely junction to the 
Theis Railway. The Hungarlan-Galiclan Company has 
hal no «mall difficulties to encounter with regard to 
language. All public documents, &e., relating to the line have 
bad G be prepared in German, in Ilungarian, and in Polish. 

The Hungarian State Railway Company bas just pub. 
lished an excellent and elaborate report for 1870. It is 
the first essay of the kind that hes been printed in the 
Tiengarian language, The business of the line ia graphi- 
cally represented in a very complete manner. The follow- 
ing Sgures sum up the particulars of receipts and expenses : 











Line. Receipts, | Expenses. 
ees francs | france 
Posth—Salgo-Trargan .. vs] 3,692,696 1,693,120 
Hatvan-Dfis ver ere one) 1,681,087 a4, 

Ia Kany Agram os 420,976 533,748 


The deficit on the last-named section will result im am in- 
quiry into certain alloged abumee and malpractice, and it 
in eaid that the directors of the Hungarian Credit Com- 
pany are intending to sell the line, 

The Dox-Bodenbach Rallway was opened for traffic on 
the 28th of last September, after the necessary official 
inspection, ‘To these who are acquainted with the district 
it ts needJems to point out the ndvantage of the line to the 
north of Bohemia, especially with reference to the con- 
stantly increasing coal traffic. Every one whe has watched 
the development of the mintng indestries of this country 
between the rich deposits in the central chain of mountains 
and the Elbe will at once waderstand the importance of the 
how railway, Hefore it was opened the Aussig-Teplitzlale 
was the only one available for carrying mineral from the 
Dax basin to the Elbe. The new railway rens through 
the finest part of Bohemia, and close to historical Kulm. 
Tt was constructed under great difficultion, eapecially near 
Bodeabach for a length of 24 miles, the district being very 
unfavourable for railway constrection, From the Klein 
Kaha station to the Bodenbach station the gradient ts 1 in 
50. Much beg land and sliding ground was alse traversed. 
The bighest point of the line Is at the Klein Kabn station, 
1200 ft. above the sea, and 560 ft. abeve the Dux station. 
Resides the twe termini the most important place ee the line 
is Teplitz, » famoms and growing watering place. The station 
at this place ia near the town im a charming country, 
Altogether there are eleven stations on the railway. The 
execation of the whole of the work {ts first-class, and the 
engines and rolling steck are of the best deseri The 
former wore beilt at the werks of MM. Andre Kochlin and 
Co, of Mulhouse, in Alsace, and the rolling stock was 
made partly by the wagon-bullding works at Simmering 
aed partly at a manufactory near Prague, 

Heavy Gus Canetaces. 

The Russian artillery journal publishes particulars com- 
corning some trials recently made with a self-acting rum- 
ning-owt yen carriage, manafectared by MM. Krepp, by 
command of the Russian Government, and intended for 
service with (be Tl in. Krapp beeech-loader for casemate, 

‘The principle of the carriage is such that it utilises the 
force of the recoil in such # way that the gum rans back 
up a dwarf platform fora short distance ender the action 
of the brake, and afterwards rans forward again into its 
former firing pesitian. 

The carriage consists of an ordinary carriage, a dwarf 
platform, the movable brake apparatus, and the appliances 
for the guns, The wroaght-lron carriage resta om the 
dwarf platform, upon four trucks, ‘The rear trucks are ar~ 
Fanjed 60 a8 to place the carriage automatically wpon the 
platform, and the carriage, in ruoning forward, changes 
ita motion from rolling to sliding, im order that evflicient 
stability may be obtalnet when the firing position Is 
reached. The compressor resembles the Armstrong lirake, 
the bara of which are fixed with the dwarf platform upon 
the carriage, the brake Llecks wpon the compressor axis, 
the bearings of which allow a lithe play at the com- 
mencement of the recoil; this arrangement prevents the 
simultaneous action of the brake, and the resistance of 
inertia, but this only refers te the firat morereent of the 


~~ | carriage. The compressor lever is placed on the lefl-hand 


side of the carriage between the two catches, by which it 
is released or Gxed, a8 the gun recoils or rans forward. 

‘The independent action of the compressor, together with 
the movement of the wheels, effects the running back 
as recoil takes place. On explosion the compressor remains 
in inactivity until the carriage, sliding back, throws over 
the lever by means of the catch, and sete it in operation, at 
the same time the carriage coming upon the wheels of 
the rear truck, completes its movement with o rolling 
action. 

Gearing apptied to the rear end of the dwarf platform 
effects tho Lateral training of the yun. For loading, a 
turning crane was fitted to the carriage for lifting and 
placing the shot within the cum. Suitable platforma for 
the gunners are adapted to the dwarf platform. The 
weight of this latter is 7.4 toms, and that of the carriage is 
4,6 tons. 

‘The experiments were made to ascertain the efficiency of 
the apparatus to execute manwuvrea, aod expecially with 
| reference to the action of the compressor. Am 11 in. cast~ 
‘steel hooped gun, weighing 25 tons, was placed om the 
earringe. The maximem elevation was 14 degrees, and 
one guaner performed this operation, three being required 
for the lateral training. Loading the gum also required 
three mea, The rensing-out arrangement occupied one 
gunner on each side of the carriage to place it on the 
tracks by lovers. Formerly eight were detailed to this 
work by the aid of windlasses. 

One hundred roands were fired, the normal charge being 
BBG, of prismatic powder; the weight of the projec- 
tiles was 4051b. The firet fow shots wero fired with re- 
deced charges; the rest with the normal charge The 
results of these trinls were highly satisfactory, the carriage 
| doing all that was expected from it, after a fow alterations 
jhad been made, nud the eate and increased raphdity in 
firing were strongly marked. — 


Guass Gavars. 

An improved form of gauge has been lately introdeced 
with a view to redwce the fracture of gauge glasses so 

| common. By the new arrangement two tubes are employed, 
| one dtting within the other, so as to leave an anmuler space 
| around the inner tube, which is of course filled with air. 
These tubes are mounted in the ordinary manner, and it is 
found that they are far Jers liable to break as the inner ono 
| ls protected froms the sudden changes of temperature by the 
| outer tube and the stratum of air contained in the angular 











Wanouxe Ramway Cannons. 

A new method of warming railway carriages bs finding 
| favour here. A preparation of wood charcoal, nitrate 
| of potash, and starch is employed. At Gret the charcosl 
| was burnt im perforated boxes 2 ft. long, 44 in. wide, and 

2} in. deep. However, it was toon found that this combes- 
tion caused violent headaches, and the ebarceal was put into 
chose iron boxes placed under the seats, a double top being 
emplored to prevent the seats of the carriages from be- 
coming too bot. The prepared charcoal is packed in the 
| boxes in pieces 4 in. Jong, 3 it, wide, and 2 in, thick. On 
| the line between Aix-la.Chapelle and Berlin eight pieces of 
| charcoal were used for heating a compartment. This qaan- 
tity efficiently warmed the carriage during 16 hours, amd 
at the end of the journey tho fuel was still red hot, The 
| prepared charcoal costs 32, shillings a ewt., and the ex- 
pense of heating owe compartment is about three farthings 
an hour, 
A New Raruway Banast. 
The residvum from seda manufactories forms an excel- 
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Jeng ballast, Ie is the almost universal 
facture sulpbur out of soda waste, After being desulphur- 
ined, the remnant consists chiefly of sulphate and carbonate 
of lime. Employed as ballast thie material keeps the 
sleepers perfectly iry, and preserves thetimber. Consider- 
able experiments were conducted with it some time since, and 
with very marked reealte. Of course, its application eould 
be only very limited, if consequence of the comparatively 
small quantity available. 


Cast Steet Brake Brock. 

Metal brake blocks, consisting of a combination of cast 
irom amd cast steel, have come into considerable use upon 
German lines, with resulta 40 favourable that they will pro- 
bably supersede almost entirely brake blocks of wood. 
They are made of charcoal irom mixed with cast-steal 
turnings, very carefally selected and tested. It is found 
that if the blocks are too hard they fracture easily, and if 
too soft, of course, the wear ta excessive, The duration 
is found to be considerable, and the cost lees than 
that of wooden blocks, whilst the most important 
feature ia the preservation of the tyres and of the perma- 
ment way. Experience lasting through two years has 
shown the wear upon the tyres to be extremely equal, and 
moch fess than that caused by wooden blocks, the wheels 
also become Jess beated. The reduced effect of iron blocks, 
as compared with thase of wood, is compensated by increas~ 
ing the brake power. 


Extnacniox or Sctruva ynom Inox Onna 

A new method of treating irom ores for the separation of 
phosphorus consists in changing the insoluble phosphoric 
combinations contained in the ore into solable phoephoric 
acid, and by separating it by lixiviation, To effect this 
transformation the ore is treated with a combination of 
sulphur and oxygen. Pulverised ore comtainiag fron 
pyrites is roasted as usual, aml a poroms ore is added which 
allows the infiltration of the “medicine.” The prepared 
ore is placed ja chambers of suitable dimesslons, and water 
is then added containing sulphuric acid, or the acid is 
applied direct to the ore at the same time that « current of 
cold water la injected, so that the absorptlon of the sul- 
phuric acid is eflected by the water intermingled with the 
ore, ‘This Last mode is specially adapted to porous ores, as 
the gas penetrates ensily into the pores, amd acts more 
rapidly upen it. The process can be simplified by forcing 
the salpharle acid into the ore by means of pumps. The 
Guld remains in the ore until the effect ceases, and the 
phosphorus has been changed Into solution. It is im- 
portant to observe this point exactly, and not to continue 
the combination, otherwixe phosphate may be precipitated. 
The flaid Is then drawn off, and replaced by water, which 
washes out the salt in solution, bat not carried away, and 
the washing ls continned so long as any traces of phos- 
phoric ocid are visible. The water cootaining the 
combination ef phosphoras is thea heated by tire, or 
with a coil of steam pipes, in order to separate the sul. 
pharic acid, and to prealpitate the phosphates, The acid 
is either allowed to escape, or it may be used over again if 
it is mixed with water, The phosphorus, precipitated by 
the heat, && combined with lime When the sediments 
have settled, the clear water is drawn out, and the pre- 
cipitate i+ removed, and is weed for various industrial pur- 
pescn, The refined ore is taken ont of the vessels and 
placed in ordiaary furnaces to be reduced to pig iron, 


SOUTH WALES INSTITUTE OF ENGINEERS, 
Concluded from page 270, 

Ma. Tomas Seenrms pe on © Colticry Explosions in 

the Seuth Wales Coal Field” was then brought ep for dis- 


cussion, 

Tho President considered this subject of each great im- 
portance thet be hardly thought they should be doing it 
justicn by commencing the discussion that day, as it was 
getting rather late, and it would, besides, be a convenience 
to masy members to have the discussion adjourned to the 
"The discussion of thi accordingly adjourned 

isoussion of this was im nel, 
The nest for decade nh war on Wite Tramways,” 
by Me. H.W. Pendeod, C.E. 

Tho President said this paper was read at the last mect~ 
ing: ho believed it was a sabject of some importance in these 
districts, where the oxpense would iit the ing of 
tramromds or railways. ; Mr. Pondred written to say that 
he much regretted that pressure of business prevented his 
at the last moment from attending this meeting, and that if 
the discussion of the paper was adjourned, be should have 
much plossute in replying to any questions at the next 


meeting. 

Mr. Thomas Joseph: would be glad to know the cost of 
erection of the wire tramway per mile, so as to compare it 
with the eost of our collicry tramroads 

Mr. Hort. Huxham said, that in the constraction of these 
lines they were divided into six classes a ig to the work 
it was intended for themtodo. Class No, 1, comprised those 
lines constructed to carry 40 tons per day, in loads of 4 cwt. 
rach. Class No, 2, to carry 100 tona per diem, im loads of 
1 ewt. Class No.3, to carry 200 toms per day, in 2 cwt. leala. 
Class No. 4, to carry 350 tons per day in S ewt. loads. Clase 
No. 5, to carry 600 tons per day in & cwt. loads, and elass 
No. 6 to carry 1009 tons per dayim @ewt. loads. The cost 
wae yoopeciionete to the number of tons to be carried per 
diem. For a line comstractod with framed wood poste, 
wrought-iron tops and patent palleys, beat steel wire 
steam power, consisting of aelf-comtained engine and bo 
ready for work, palr of terminals wrought fron rolling 
stock, the price for materials delivered ia England would be 
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practice to manu-| for elass No, 1, 300/.; class No, 2, 6200. ; stane Bias 5, OBOL. ; 


class No. 4, 14107, ; class No. 5, 2020; class No. 6, 
2500,; per mile. About 15 per cent. must be added to these 
amounts for erection on the ste of working. A line of four 
or Gre miles in length can be constructed at 8 mech cheaper 
rate per mile, than for a line of only oné mile. He had seem 
asmall lino in full work, and he foand that the load travelled 
with the greatest facility, g¢ over the in sup- 
porting pulleys mowt easily, and being received and des: 

on the terminal rails at each end with great regularity and 
ease, Ho thought the wear and tear was rery low for the 
quater of material transported by the line, conseqsent in o 
great degree upon the Toads being co divided and eveat dis 
tributed. The model before them was fair Tepreennialion 
of wach oline with pope ty og = wanense tas 
these lines were especial the transport of light 
goods over a rough and wily country, and in Jocalities where 
either it was impracticable to make a tramway, or too costly 
ctrl prpen sch ut th tamper of verte, 
eu as su a 
cane, foe, &e. It had also been vaneerially adapted to 
the transport of minerals orer country hitherto inaccessible 
to erdinary tramroads. There are from PU to 100 miles of 


Spanish Govern- 
are erecting some 16 miles. The Indian Govornmen: 
some 10 miles, and there are besides eight lines in England, 
ten in France, ten in America, two in Italy, two in Sweden, 
{as tes of opine thn oyetem web of, pestle bmportancn, 

was of opinion the system wae 108, 
asa transporting medium in ‘those disteicte:whero ordinary 
rowd communication could not be established. 


upermde ordinary tramways, but to wee the wire tramwn: 
in choco localities: rederred, to by Sir. Huxhace, where the 
—— of communication could net be used. 


would last long when carrying large quantities, and be 
thought it would roquire renewal every year at very com- 
siderable cost. 


Mr. Thomas Joseph considered the — moet interest~ 
ing ome, and the plans exceedingly well got up, and with 
J 


great care, 
Mr. Huz topoeed the adjournment of the discussion to 
the next walog, which was seconded by Mr. Thomas 
Jowph, and carried unanimously. 

The See then read a paper giting a brief deseription 
jom of the Lacawanna coal region, Pennsylvania, 
U.S.A, communicated by Mr. Kichard Evans, formeriy of 
Plymouth, through Mr, William Thomas Lowie. 

A vote of thanks to Mr, Evans for his valuable paper, wes 


accorded unanimously. Mr. David Daties med a rote 
of thanks to the dent whieh wae carried with acelama- 
tion. 


After the meeting the members dined together at the 
Mackwarth Arms otek 


———— —_————— J 
ENGINEERS IN INDIA, 
To toe Evrron or Esainnnuixa. 

S1n,—The ofSeial pictures of the prospects of civil en- 
ginecrs in the Indian Public Works Department glow with 
euch an uniform comleur de rose tiet, that groat ber been 
and will comtinue to be the disappedntenent when the reality 
fa nttalned asd is found to be so dimmed by the sombre 
greys of a lonely lifeof a climate unhealthy to meat, wn- 
comfortable to all—of slow promotion, and of the fart that 
civil engineers belong to the “uncovenanted service,” and, 
therefore, bave illiberal furlough and pension rules, and are 
officially social pariahs ! 

It isto draw the attention of parents and guardians and 

mg men themeelwes to this Inst t, that | write, beestuse 
it ia, what, except with old Indians, is most unlikely 
to be fereseen and which soomer or later comes to be moat 


koenly felt. It requires some explanation. In old *Jobn | 
Company's” time, bis civil serrants wore divided into two 
moet distinct “cow " and “ anoovenanted.” 


In the former were all those who camo out from England, in 
the latter, those who were engaged in India, invariably natives 
and half-castes employed in very sabordinate 
man having any pretensions to the social position of a gentle- 
man was then supposed to be in the “ umcorenamted”™ service, 
The two distinct services still exist, Only the revenue and 
judicial officers, formerly Haileybury men, now “ competition 
wallahs” are considered to be " covemanted.”” All other civil 
torvanta of the Government, Europeans, half-castes, natives, 


wherever engaged and however omployed, all belong to the a- | 


called “ wneovenanted” service. In that service, therefore, 
there are now hundredsof educated English gentlemen holding 
—— of responsibility and im co (notably 

| civil engineers), but its members are still officially treated 
as faras tank and position go, aaif the service was as it 
once was compoeed solely of balf-caste and native eub- 
ontinates, the social status of every one ls ignored, left alto 
gother out of the table of eo ofthe country. Let it 
be rememberod that this is a matter of very diferent moment 
bere from what it is in E: id. Hero the vast majority 
of people ome meets in social life are officials, indeed in most 
up-coustry stations, a non-official Buropean is not to be 
found; and let it be remembered, aloo, that we are sure 
rounded by a people quick to notice our social distinctions, 
amd to be guided thereby im their comslderation of and respect 
for cack one of A, 

As nn illustration of the lodignities to which this omission 


itions. No | trade, 
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from the precedence table subjects us, hero is a enso auch as 
is constantly happening. A civil engineer of high stand- 
ing in the department goca to a “‘burra Khana" —big 
dinner—ant the judge's or collector's, or wherever it may 
be, at which a! tho other guests are “ covenanted" o¢ 
“military,” and at which there is ope lady less than the 
number of men. The host or hostess, however reluctantly, 
has to be guided by rule, and whilst the freshly fledged 
eampetition wallah, the juvenile medico, and the ensign march 
into dinner each with a lady on his arm, our engiseer has to 
follow seus, stamped thereby in the eyes of og” Ae ae 
sovial inferior, At —— levers, and suck Like public 
jusiors in the department, nay! his very as- 
sistanta, if enilitery men, take of tho civil en- 
gincer, and the brand of sccial inferiority still stamps and 
wounds him. Let high spirited young men who think to 
become Indian engimecrs mark this. 

As o class, wo, civil engineers, come frots tho ease stratum 
fuee ne ober asad the officers of the 
ndian army, Our education, w: perhaps not quite uw 
to the temporary high-pressure mark of the emer us core 
tainly seperior to that of the latter, andis gemeral culture wo 
yleld to neither, Then, granting that the * covenanted men” 
in the higher grades, members of Council, judges, collectors, 
hare positions of importance, such as to entitle them to take 





it | rank above ws, what rearon is therw that for all civil engi y 


th of service, 


len 
with, as is ofies 


wition, importance of work, are ignored 
ve cae’, thousands of lives and enormous 


revenue depe: om their honesty, vigilance, and ra 
fessional ability P reason is there that they should bo 
Nmiinary” inom, te the snlad-green competion wallahn, 
“military” men, to salod- competi wi 

etill “dry nursed” =s native subordinate, and to tho 
uvenile emsign so! thing wi 

jurenil i til] Atiog Om, the geste-step? The 
mnjustice of it iam flagrant that we bave daily expert- 
ing am alteration ; but te our disgust o revieed * 

warrant” for India bas just been issued containing the old 


wrong. 

| lidp, Sir, to make all this known and you will save many 

| 8 young man from being led blindfold into a position where 

| be is cukject to indignity, or-—who knows ?—you tom! - 

chance be the meane of having the wrong righted, 

j earn the gratitude of the husdreds already misled. 

eee #8 
Executive Engineer, Indian F. W. D. 
India, Ovtober, 1871. 


EARLY IN THE CENTURY. 
To tae Eprron oF Exarnxentsa. 
| Sin,—I write the following fow particulars of times past 
under the impression that they may prove interesting to some 
of your readers. In the your 1809 I was put an apprentice 
at an enginecring establishment, where the works consisted 
| of 10 of 12 beneh vices, 10 dead centre Iathes with cast-iron 
| beds, 1 large Inthe, I screwing asd Tdeilling machies, tho 
whole of which, as wellas 2 pairs of cupola bellows, and 1 
circular saw, were drivem by « 10 horse condensing engipr. 
| Awd as there were no machine tools, surfacing waa nll dooe 
| by the chisel amd Gle, and turning with the following band 
tools, the hook, the heel, the $ square, the chisel, the graves, 
| ond the rownd mow. ‘There were 6 forges blown by commen 
bellows, and | beary forge by walking bellows, the whulo 
worked by the hand ani ge baramer, the heaviest forging 
44 to Gin. sqaare by 5 to 7 it. Jong, all machine shalting 


being of cast iroe. 
i wore Hoel the une Chen on new, sud 


‘y 
* 


ies’ wa 
the price of provisions ss high, except that of 
| malt liquors, hich are bees than owe ball now. 
Yours respectfully, 
VaLestiss. 


| Anmmeres Rarcevzen greene bel vey"la Philedelphin 
corres t of the Iron Age gives followin — are 
| of per a sent in for the Sete of ine Fairmnownt 
Bridge at the city, a structure of which an_ illustrated 
desorption oppeared om o e 209 of our eighth volusse. 
Hesnye: “ Owing to a dil aly in tho former letting of the 
contract for the ennatruction of this bridge, new proposals 
wero advertised for, and lately opened. As a guide for 
other work of the aame character, the tenders are given as 
fullowa: Six works competed, amang which are included the 
| leading bridge builders of the country, and the prices named 
bear a fair proportion to what such work can be obtained at: 
Kellogg ae Company, Baffalo: Wrought iron, 7 cents 
per Ib-; cast iron, & conte per ib. Seperstrecture, two or 
threo trusses, over a atreet, Locluding lateral braces, 111 dols. 
per foot. Keystone Bridge Company, I’biladelpbia: Wrought 
ven, Si cents per lb; eastiron, 5} cents; cast iron balus- 
, 9.50 dols. per foot; cast-iron railing pedestals, 05 dale 
each; ditto column pedestals, 05 dots, cach; lampe and 

stands, 90 dole, each. Superstructure, two trusses, 750 dols. 

roart trusses, 100 dels. per foot. J. H. Coffrode and Co, 

Peiladel + Wrought iros, 89 cents; cast iron, 6} cents; 

hal ie, Odols. wrought-iron railing, 6 dols.; pedestals, 

‘85 dels. each; column ditto, 85 dols. Superstructure, two 
trusses, 900 dols. per foot; road trusses, 100 dols, per foot. 
John W. Murphy, Philadelphians Wrought iron, 9 cente; 
cast iron, 4 cents per Ib: balustrade, 12 dole; wrought 

| railing, 9 dole pedeatala, 79 dels. each’ culune pedestals, 
110 dole each. ucture, trusses, 910 dole. foot ; 

rond (ruses, 128 dols. per foot. Phenix Iron Company, 
Pa.: Superstructure, trusses, 702 dols. per foot; Fn 
ime 

toad ditto, 200 dole. per 


trusses, 112-04 ee ol foot. Baltimore Brid 
=; Trusses, 1140 dots. per foot ; 
float. 





Aa will be seen. thero ia considerable variation is tho 

put upon the work. Tho bridge will he « double deck 
Pesdgee with long approaches anid a separate clevated rond- 
way over the t of the Pennsylvania Railroad, at the weet 

The streets now crossing this track at grade are to be 
changed so as to cross 24 ft. above the rails, The work is 
intended to supply the place of the present euspeosion 
bridge, now unsate by age, and will be a large acd expensive 
undertaking.” 


Nov, 10, 1871.] 


GERMAN RAILWAYS. 
Tue Coxstecctiox axp MAINTENANCE OF 
Peumasxext War, 
{Continued from page DL) 
Castr-Sree Baus. 

Or the many railways which have again bag ve 
on thia important quedtion, one only—the Baden 
State Roilway—expresses an opinion opposed to the 
further use of cast-steel rails. In order to justify this 
decision, the engineers of the Baden State Railway 
state that during one year 0.45 a cent (15 raila 
on a line, 15,200 yards long) of the newly laid rails 
ahowed s complete fracture which could only be at- 
tributed to the brittleness of the material, as the 
section of fracture at the pointe whero rapture 
occurred did not show any irregularity in the atruc- 
ture of the metal. Fractures of cast-steel rails 
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have also been rted by other lines, and the 
following general observations have been made with 
yect to the cause and scat of these fractures : 

. Tho fractures of & raila out of 2540 laid 
down in 1806-67 on the Bergisch-Mirkisch Railwa 
over steep inclines and on sharp curves were ca 
‘through the carelean fixing of the raila; the 
‘same railway company reports that the only dis- 
uivantage fond with cast-atcel rails up to the pre. 
| Sent time conaiste in their brittleness, which neoes- 
aitates that they should be carefully handled the 
plate layers. 

2, The numerous fractures (16 per cent. in 34 














years) of Bessemer cast-stee] rails ued on the 
| Brunswick State Railways with eri introduced 

iron permanent way structure, are attributed not to 
, the wear and tear of the rail, bot to the un- 


TABLE No, I. Snowma tee Reavurs opraisxp wirn Cast-Ster. Rams, 
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favourable arrangement of the nt wh 
used, As soon = ih latter had hon improved, 
| no further fractures of raila took place during the 
laat year. 

3. In the case of the Bessemer cast-stee] rails 
used on the Cologne-Mindew Railway, it waa found 
, that a piece about 15 in. long, frequently broke off 





, at the end of the raila The fracture passed in 
‘each case through the two holes for the fish-bolta 
|a3 shown in the annexed sketch. The oral holes 
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vent the fracture just referred to, 

4. Of the caat-steel rails laid down on the Upper 
Silesian Railway over a line of 103,140 yards, four 
rails have broken during about one year and a half 
at the pointe where they were notched for the 
spikes, and several more broke at the saine points 
in conseqaence of careless handling. Experiments 
made on that railway, however, tend to prove 
that the notching of rails ceases to be injarioua, if 
the ched notches are filed over so a6 to remove 
the minute cracks left around the notches br the 
punch, We ahould like to have some. further 
evidence on this point. 

5. Bessemer cast-steel rails have broken throngh 
at the notches on the Saxon State Hailwaye and on 
tho Westphalian Railway. 

Contrary to theabore observationsthe administra. 
tion of the Kniser-Ferdinand Northern Railway of | 
Austria reports that not o single fracture occurred | 
in the Bessemer caat-eteel raila which wore laid 
dowa on that railway in 1965 and 1809, whence it 

years that in this case the rails have been made 
of a homogeneous material free from brittloncas, 
the fault of making them too hard witha view of 
obtaining pam | wear having been avoided, It 
shoald be mentioned, however, that the raila on 
the Kaiser-Ferdinand Northern Hailway are not 
notched. According to the experience gained on 
the Westphalian Railway, the durability of the 
Bessemer cast-steel raila oxceods that of all other 
rails, to an extent which renders them relatively 
cheaper than any others, 

The administration of the Kaiser-Ferdinand 
Northern Railway reports further, that, contrary to 
thelr expectations, some of the Hensemer steel rails 
have been flattened at the top, Tho cause of this 
damage is attnbuted to the existence of flaws or 
blisters in the ingota which cannot be removed even 
under the heaviest steam hammer, and thus if the 


Beasemer steel raila is reported, however, to be 
aniform but insignificant; and the administrations 
of several other railways repeat this statement. 

Observations made onthe Bergiveh-Miarkiach Rail - 
way have shown that cast-stcel mils used for sharp 
curres tend, on account of their great claaticity, to 
a _ oot line ; this circumstance makes 
it ditfivalt to keep the proper gauge, and a frequent 
rebending of the rails fees nee a Finally, 
thera ie recorded an order of the Belgian Govern. 
ment which is of some interest; this order bein, 
to the effect that cast.steol raila must be arlopte 
on all new a 
and steeper inclines, ‘Table No, LIL on the present 


and preceding contains a record of numerous 
resulta obtained with ateel rails on German railways, 
{To be comtimurd-) 
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A Digest of Pacts relating fo the Treatment and Utilisation 
ef Sewage. By W. Corvixco. Londow aul New 
York : MacMillan and Co. 1871. 

[Piast Notice.) 
‘That a second edition of this work has appeared so 
aoon after the fret was iaaued to the public la per- 
haps due to tbe fact that the first edition was 
prepared for the British Association Committee 
appointed at the Exeter meeting of 186% to report 
on the treatment and utilisation of sewage. Mr. 
Corfield accordingly — this digeat of the 
facts, but it was co by some members of 
the commitéec at Liv l that if the book were 
iaaued to the public under their auspices they might 
be considered answerable for the author's conclu- 
sions on the subject, and bound to opinions which 
they did not hold Accordingly, with extensive 
alterations and improvements, the second exlition 

— and forms, apart from the too bulky 

official reports of various comuiselous, the most 





complete and valuable treatise on sewage, ita ovile 
and its value, that has ea appeared, 

It will not be possible within the limita of one 
notice to consider Mr, Corfield’s book so completely 
a4 we intend to consider it, and therefore it will be 
moat convenient to divide the anbject into the 
heads that natarally sngyeat themeelves — the 
sanitary condition of towns and the means that 
have been taken to improve their condition and to 
eonrert into a source of profit the impurities which, 
if left to themselvca, become the most lively causes 
of degradation, disease, aud death. It will scarcely 
be realised that even to-day many of our large 
towns are without the most necessary and primitive 


{means for removing the sewage collections from 
on gradients of 1 in 765 . 


their midst, and that they suffer them to accomn- 
late, with what result Iet the death-rate show, 
Thus, for example, as we stated lately, Bir- 
mingham, although that town isons the only 
running water within her reach, 154 acres of 
cesspool, much of which lies immediately below the 
floors of manufactories and buildings, which are at 
all times impregnated with the horrible emanations 
which arise from them. 

In a short space Mr. Corfield has placed before 
us many particulars extracted from various reports 
upon the subject. Thus we find that in 1561 man 
towns were unprovided, even in their centre, wi 
any pretence even at cesspools, and that, 13 a con- 
sequence, the fouleat sewage mattera encumbered 
the surface, and also in 1564, as for example in 
Penzance, where débris of all kinda were cast from 
the “eee windows into the streets, while to go 
back a little further (1854) there were very many 
towns where neithor privies nor ceaspools were 
provided, and the street itaelf was employed for all 
purposes, In 1844 Dr, Duncan reported of Liver. 
Fool that 20,000 persons lived entirely without any 
accommodation. It ia difeuls to mealies thas theao 
things existed so recently, and indeed that there 
exista in many places, to the present, auch an utter 
disregard of the first requirements of health. 

Passing from the crowded centres, where no 
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kind of accommodation existed, we come to the 
most primitive of arrangements, the ‘midden 
heap,” on which refuse of all kinds is allowed to 
accumulate, and ia gradually removed aa it is re- 
quired far manure. Following this ts the excava- 
Gon in the ground unconnected with any drainage 
systemi—the ceaspool—with more or less accom~- 
modation, according to the condition of the dis- 
tricts in which they were made, In 1544, 9 health 
report on the town of Liverpool stated that in many 
of the large courts in that town, ‘there were 
usitally the privics with an aahpit between them 
situated within 3} or ft. of the doors and windows 
of the houses at the upper end, and which are the 
commen property of all the houses in the court, 
‘These offices are often in such an abominably filthy 
and ruinous condition, as to make ita matter of 
wontler how they can possibly be used; the ashpats 
are entirely wocovered, aud the door of the privy 
is sometimes absent, having been broken or become 
dilapidated from age. In many instances the in- 
habitants of the front houses and cellars make nae 
of the convenience in the court, #o that the ashpita 
generally become full to overtlowing long before 
the nightmen inake their appearancetocmpty them,” 
Such is a picture of the condition of things that ruled 
in 1544, and to 4 much Jater date in Manchester, 
Liverpool, and other large towns. More recent 
reporte dwell in detail upon the condition of the 
regular cesspool, a brick-lined, eovered-in reservoir 
for tho reception of filth, and which conevaled at 
least the glaring abominations of which we bave 
spoken, But where no proper means were taken 
for the periodical cleansing of thear receptacles, 
not only did their contents percolate through the 
Lining into the eoil, but they freqaently over- 
flowed, causing the greatest danger and incon- 
venience, Oveasionally, when the nature of the 
soll favoured such a reauls, as at Guildford and 
Northampton, the moist excreta were entirely ab- 
sorbed, the contenta of the ceaspita remaining 
dry and inoffensive, eo that they never reqaired 
cleansing, and produced no offence to the senses. 
But they produced a worse effect, for the sewage 
matter percolating through the evil mingled with 
the aprings, and entered largely into the water 
in the wells from which houses were supplied. In 
Many cases the contamination was apparent to the 
sight and taste ; indeed, communication was so well 
established that there waa almost a direct flow from 
the ceaspool to the well, as indicated by the pre- 
sence of chloriated water in the latter whenever 
ehloride of lime waa thrown inte the former. In 
other cases the water from the well appeared un- 
contaminated, being clear and sparkling, yet con- 
talning deadly matters in solution, Tnnamerable 
instances might be adduced of thia comidantion of 
sewage and drinking water, and of the conse- 
— of the same, and in the first re of the 

ivers’ Pollation Commiasioners, published in 1948, 
we find some interesting analyses of well-water 
contaminated from cesapoola. Thua, at Liverpool, 
samples were taken ahowing 86,7 parts of polid im- 
purity per 100,000, containing 35.51 of carbonate 
of lime, 12.6) parts of chlorine, and $.72) parte of 
combined nitrogen, of which $.478 parte were de- 
rived from sewage contamination, an amount which 
may be jadged of from the statement that, after 
its descent to earth as rain, 100,000 Ib. of the water 
had beeo contaminated with refuse animal matter, 
equivalent to that contained in $6,516 Ib. of average 
Landon sewage. 

Of the direct physical and indireet moral effects 
of a state of things, euch as that we have hinted 
at, but little need be anid, It is trne that nature 
is so accommodating, even under the most un- 
favourable conditions, that it is only under ab- 
normal circumstances, such a3 a seahon of epidemica, 
that the mortality of adults is very strikingly 
marked, the percentage of deaths being awelled 
considerably by the namber of young children 
who fail under the procesa of acclimatization, But 
whether in crowded districts, where, in the an- 
wholesome courts, in crowded houses, or in nolaome 
collars, the inhabitants eat, drink, and breathe sew- 
age, or in the open country, in villages, auch as 
Terling for example, whose wells and ceaspools 
freely interchanged their contents, the population 
who sustain life well enough under ordinary con- 
ditions, perish wholeanle when epidemic roota itself 
in its moet congenial soil, In many places, indeed, 
opidemie is atill chronic, recurring annually with 
inore or less violence, umber different forms, at 
various seasona of the year; and though we must 
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turn back the page of history for several centuries 
before we arrive at the maximum result of mor- 
tality, a maximum amount of filth could generate, 
we have in our own tlme, nay, even to the present 
day, the localities of epidemics so ¢learly defined, 
that if laid down = a map, they would point out 
those spots where draining was most defective, and 
water supply most impure, and it follows, as a 
matter of course, that cholera, fever, and all 
diseases nurtured in filth, quit a district when 
their quickening cause is removed. 

It iso curious fact that, until comparatively re- 
cently, the population of the island of St, Kilda, 
where pure air and water are abundant, suffered a 
constant diminution, aud that it was recruited from 
time to time from the malnland to prevent the 
place from becoming depopalated. Epidemics are 
partly answerable for this, but infant mortality is 
the grand cause, Eight out of every tea children 
born, die between the eighth and twelfth days of 
their existence, an astounding result due to the 
horrible state of filth with which the howses are 
surrounded. 

When municipal attention waa foreibly drawn in 
varioustowns to the imperative necessity of im- 
proving the sanitary conditions then existing, the 
problem arose which has never been satiafactorily 
settled, as to the best meana for making an ellicient 
reform consistent with a reasonable outlay, and 
caloulatel to meet with the concurrence of the 
—_ for it muat be remembered that indi- 
vidual help ia necessary to the carryiog out of all 
sanitary schemes, and experience has shown that a 
population accustomed to no system, passively or 
actively oppose reform, even though it carry with 
it Increased comfort and health, Ash-pit middens 
are Jargely in ase in provineis] towna; thus at 
Nottingham, the old midden pita were lined with 
cement to make them impervious, the bottoms were 
made coneare, and doors are reper for throwing 
in dry ashes, ‘These pits hold $0 cubic feet up to 
the level of the ash-pit door sill, and one lengthened 
pit ia sometimes male under a row of closeta when 
they are built on the block system. ‘The pits are 
emptied quarterly, and when rey managed 
they create no nuisance. “The coat of these closets 
and pits is from 9/. to 1{, for single ones, and from 
54, 10a. to Gi, 108, when built ina block, At Stam- 
ford a similar eyatem prevails, but the pita are 
shallower, and the ashea are thrown in from the 
closet and not from a door; the ecat of construction 
— a little higher than at Nottingham. Ta 
Manchester again, the midden pit system largely 
prevaila, The arrangement curried ont is to 
deodorise as far as possible by means of ashea, with 
an improved form of sah-pit, of which a grid 
pennittiog only the passage of the finer ashes, 
which are thrown on the faecal matter, whilat the 
larger portions ‘are retalned, to be again used as fuel, 
This a is often combined with a special urine 
catch pan, which separates the liquid excreta, and 
keeps the pit dry. Ventilating dass paas upward 
outside the walls above the eaves of the houses, 
and a door ensily accessible behind the pit allows 
of thelr being emptied when desired. With certain 
rariations the midden pit system is in wee at Salford, 
Hull, and several other towns, bat in Hail no pits 
at all are used, the space beneath the seat being 
used nt a reeeptacle, an arrangement suitable 
enough within restricted limita, but full of abjectiona 
and inconveniences when they are not properly 
used, or when they have to accomunodate many 
poople; in the Intter case the cleansing becomes a 
matter of constant work, involving much incon. 
venience and expense, Indeed seavengering expenses 
are unavoidable in systema of this and kindred 
classes. By the system followed in some other towna, 
impervious ceaspovla reccive the house drainage, 
forming reservoirs of more or leas capacity for the 
reception of al] domestic refuse, the liquid portions 
draining off into a sewer, In Liverpool, oo long 
ago as 1346, cesspools, &e., drained into the 
sewers, & measure which, of course, rendered 
the very existence of these intermediate re- 
ecivers unnecessary. It is on the Continent that 
the ceaspool ayaten is carried out in ita full force. 
They are of course made impervious, placed in 
some neceasible sitgation, and are frequently pro- 
vided with a ventilating shaft. They are large 
enough to require emptying oaly about once in four 
months, and this ia done ¢ither br pamping direct, 
or by employing air-tight and exhausted carta, with 
which and the cesspool a connexion is nude, and 
the contents nre forced by pneamatic pressure into 
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the carts. In Paris the ecsspools arc often pro~ 
vided with a separator, to keep the solids and 
liquids apart, is is done ed having two or more 
reservoirs, through which the liquid parte pass, 
each of these chambera being furnished with o 
ventilating shaft. By this arrangement it is found 
that decomposition is greatly retarded, and ill 
odours are prevented. r. Corfield criticises the 
general arrangement of Continental towns with 
the strictest justice ; and the remarks are in place 
in hia book, in # review, however, it ia not neces- 
sary to reproduce them. 

The + Fosses-Mobiles,” which are much in rogue 
in Brussels, consiat simply of a stoneware soil pan, 
without woodwork, the connecting pipes from the 
bottom of which join the descent pipes without 
any eyphon, and at a very acute angle. The ex- 
cremental matters, coming through the descent 

ipe, fall into a tub. placed benenth, and holding 
rou 44 to 66 gallona. The cover of this tub is 
air-tight, and the whole coneern is mounted on a 
little truck, so that it is ensy of removal. The 
inside of the tub is tarred, and the truck runs ge 
rails laid down on purpose, To the upper end of 
the descent pipe is fixed a ventilation pipe, ay | 
to the top A the house, and we off any il 
odours, The expenses connected with thia con- 
trivance are said to be mall, and the price of the 
manure more than compensate for the outlay, 

The cost of a * fomea-mobile” with separator 
ig shout 2/. Ife, and for one having three 
divisions, and ao serving several descent pipes, 
if. 108, or 74. “The expense of emptying the 
solid matter alone for a hoase of 30 persona, and 
farniahed with a ‘séparateur mobile,” in—renoval 
of }2 boxes at } frane §@ cents a year, 15 francs ; 
hire of apparatus, 20 francs; that is, 35 franca, 
or about 1/. 10a. a year altogether.” At Berlin, 
Leipaic, &e., arrangements essentially similar to the 
above are in vogue, and in several English towna 
a similar, although apparently less perfect, system 
has been carried out. Advantageous ss it is in 
some respects, there aré many reaaona why in large 
towns it is unsuitable for adoption, not only from 
the large number of receptacles required, but from 
the inconveniences on danger that would be 
created, especially in seasons of epidemic. Mr. 
Corfield quotes a calculation of Dr. French, me- 
dieal officer of health for Liverpool, in which he 
estimates that the number of vessels required for 
the borough would, when closely packed, cover an 
area of )) acres 2 roda and 324 perches, and would 
extend, if ranged in a line four abreast, for a dis- 
tance of 12 miles, 








TRON MANUFACTURE IN FRANCE. 

Senovs attention is now directed in France to 
the establishment of new works in that part of the 
Department of the Mearthe which remains to 
the country, as well aa to the great extension of 
various existing works, We have already noticed 
the execpt ional favourable opportunities which the 
peculiar conditions of France now offer to the 
various iron industries, Although ao large a pro- 
portion of the mineral districts ‘bas been ceded to 

jermany, there remaing, as we have shown, aban- 

dance of ore, easily extracted and worked, with 
conl and coke at low prices from the De ent 
du Nord, and the Prussian basina, together with 
an ample supply of labour on favourable conditions, 
and every facility of transport by railway and 
canal, It is true that essy terme of im have 
been accorded to the annexed departments for the 
benetit of their industries, but these arrangements 
are exceptional and temporary; the annexation will 
of necessity have the effect of taking away 
150,000 tona of iron annually from France, whilst 
the demand in the country increasea each year by 
about 50,000 toma, 

It is, moreover, evident that there will be with 
reviving Industry, a large field for the gale of cast 
and wrooght irou, and that there will be room for 
highly remunerative enterprise in the mineral dis. 
tricts, That the project we have apoken of will 
find ample favour, there is every reason to believe, 
and we have no doubt that English capita 
will flow into these channels of assuredly profitable 
investment, 


Aw OLp Steam Exorse.—The Spanish cinnaber mine of 
Almaden, is eno of the last Jueves where one would expect 
to find one of Houlios aml Watt's original engines, bat it 
appears that one waa erected there in 1790, and hes been at 
work ever since, . 
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SIX-TON SHINGLING HAMMER AT THE BRITANNIA IRON WORKS, MIDDLESBROUGH. 


CONSTRUCTED BY MESSRS. THWAITES AND CARBUTT, ENGINEERS, BRADFORD. 





Ix July last, in the course of our report of the 
meeting of the Institution of Mecha Engineers 
at lex h, we gave a brief account of the 
Britannia Works, belonging to Mesars. B. Samuel- 
son and Co,, and we at the same time stated that 
we hoped to be able to describe them in grenter 
detail. This we now io to do, accompanyin; 
our description by acomplete set of engravings o! 
the th hly modern plant with which the esta- 
tntended soldly for the production. of rails; ahs 
nten os) for the action ils, - 

intes, and their sian aod they have been 

out with great jud t, and attention to that 
direct sequence of all the manufacturing processes 
which is a distinguishing feature in modern 
first-class works. 

The general arrangement of the Britannia Works 
will be beat understood by reference to the plan 
and enlarged transverse section, which we publiah 
on the ite page. The works are situated close 
to the River Tees, that river flowing parallel to 
the western side of the works as shown on the loft 
of the plan. A wharf, W, on the river bank, con~ 
nected with the works by lines of railway, gives 
every — for employing water carriage for the 
transport of raw materials or finished — 
while from the other or eastern end of works 
branch lines lead off to the North-Eastern Railway. 
Of the egjear alg ac just a ops sat, amg 

g a weigh-bridge, marked our F 
fed disees to gantries extending over a Bones of 


tain the coal and raw pig for 
dling furnacea; the pin Howto g 


L. 

Parsilel to the range of coal bunkers, BB, are 
four rows of puddling furnaces, C,C 
being 30 furnaces in each row, or 120 
fine ranges of puddling furnaces—the finest, pro- 
bably, in existence—are roofed over by four 
of light iron roofing, as shown in the section, the 
es hetween the roofs giving ample ventilation. 
length of these ranges of roofing, as well as of 
that over the forge train, is 540 ft. Between the 
first and second, and third and fourth rows of 
puddling furnaces subways or cul 

lates, are carried al: 
lerel, as shown in the section, no culverts are 
railways, on which run 
or receiving the aahea and 
into them from the 
conveniently arranged 


verte, roofed with 
beneath the floor 


traversed by narro’ 
trucks or ** bogies’ 
cinders, which are dis 
puddling furnaces thi 





shoota. ites lines * ie ase = the oy i 
verge to the point, C*, where there is an 
lift, by whick the narrow-gauge trucks can be 
raised, and their contents discharged into 
railway wagons, standing on an adjacent siding 
— vee = we % carina aoa 
is arrangement of subways in exceedi con- 
venient, oe means of it the ashes and eden 
are got rid of with a very amall amount of manual 
labour, and without any trouble arising from the 
moving about of cinder wagons amongst the Fl 
dling furnaces. Roferring to the plan, it will be 
seen that the puddling furnaces are disposed in 
pairs, these pA ss being about 35 ft. apart from 
centre to centre, longitudinally (thus giving a clear 
space of about 22 ft. between the successive pairs), 
while passages, 12 ft. wide, are left over the cul- 
verta areas the rows of furnaces, so that thero 
is ample for the men. 

Of the four rowa of puddling furnaces the two 
outer rows work direct into epee ep E, 
while the two central rows are pro with up- 
right boilers, as shown in the section. These 
boilers are in dinmeter at a 
ends, 80 as to give a greater area of water Ace, 
and to enable them to be more readily entered for 
examination, and each is traversed by a single 
vertical fiue, intersected by seven Galloway tubes. 
The boilers are each 4ft. Gin, in diameter for the 
main part of their length and 5 ft. in diameter at 
the enlarged upper portion, while their total height 
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is 28 ft,, the height of the — being STEAM ENGINE COEFFICIENTS. 5 
9 ft. Sin. The internal flue is 2 ft, Gin, in diameter To rue Eprron or Exoinxertya, 


atthe bottom and has a conical top tapering to 


Paar aration the ston ine cortSeients were 
lft, Jin. in diameter. The seven Galloway tubes | the 4 whe a a ; 
by which, as we have wentioned, ench fine is inter-| "2°78 ,'0 and wed ty Messre Tandolph. Elise, ond 





























rected are each Sin. in diameter at the larger and 
4in, at the amaller end. 

As will be seen from the plan, the boilers, D, form 
15 groups of four each, the boilers of each grow 
being connected by branches (each provided wit 
a stop ralve) to a single descending steam pipe, 
which conducts the steam to a main pipe extendin, 
from end to end of the of furnaces beneat 
the floor line. To enable expansion and con- 
traction of this main pipe to be conveniently pro- 
vided for, it is laid in three equal lengths or sec- 
tions, which are connected by U-pipes, forming 
long forks, the sides of which spring sufficiently to 
accommodate the expansion and contraction of the 
sections of the main line of pipe, From the forked 
junction pipes steam is led off to the various en- 

ines and steam hammers, the ateam pipes being all 
ept out of the way, and at the same time left per- 
fectly acceaaible, by being laid-in shallow brick 
culverta covered by locee cast-iron floor plates. 
Steam traps are provided at intervals for removing 


some doubt uy 
statement, will you allow me to inform you that I was 


engaged yon 

checking all the caleulations in a work intended for pablicn- 
tion, by Mesure. Randolph, Elder, and Go,, describing and 
illestrating their compound engines and boilers, and also 
giving details of their performance, accompanied by indi- 
eater diagrams worked out in full. I arranged these din- 


ma in order to be lithegraphed, and amongst 
Som the Kee of which Mr. Ale: jer Elder sent you a 


ients for several years, and they have 
been of the greatest benefit to us is comparing the perform- 
ance of the steam in our engines with other non-expansive 
engines.” 
some notes which I have still by me, I Gnd that the 
late Mr. Jobn Elder's explanation of the coetlicient ia as 
follows; “ The steam of this engine —roferring to Beyota— 
“has adiagram 2.54 times larger than it would 
have done non-expansively with a perfect vacuum at the 
teaaure of 4.61. above sero, or perfect racuum diminished 


the loss of Beat due to the wo formed,” 
the water arising from condensation, and the pipes "in cunclasion, I wish to state then the three di dates 
are coated throughout with a non-conducting com- | om the lithogrs shorts are the dates on which the re- 
tin . Pedy a yy Pom feo 
The whole of 60 boilers is fed by two | sPph, and, further, _ on 
donkey ‘punpe, a feed pe extending the whole | aaPsl eft a. agian sai tea 
ny of range, and this feed pipe being} into the lithographs. 
furnished with a vertical branch to group.} I bope that these facts may at once ect the question at 


From these vertical branches other branches fitted 
with the necessary valves extend to the individual 
boilers, aa in the case of the ateam pipes. The 
sludge pipes through which the builers are blown 
off are arranged in the same way ws tho feed pipes, 
The boilers are worked at an average pressure of 
50 Ib, per square inch. 

Parallel with the ranges of puddling furnaces, 
and in front of them, are placed the two forge 
traing, G and G, and six shingling hammers, H, H, 
H, and H’,H’,H’ ‘The two trains are completely 
independent of each other, cach being driven by its 
own engine, while the hammers are di: in 
two groupe of three, a shown in the plan. This 
portion of the plant thus forms two duplicate sets, 
each consisting of a — train, three shingling 
hammers, and « pair of sheare for hot iron (mark 
I, I’ in the plan), these seta being perfec! uy inde- 
pendent of each other, and being capable of being 
either or both worked, according to the require- 
menta of trade. 

‘The shingling hammera are 6-ton single-acting 
hammers, made by Messrs, ‘Thwaites Carbutt, 
of Bradford, and they are of rery strong and simple 
deaign, as will be seen from the engravings of one 
of which we publish on the preeeding page. 
Each of these hammers has a cylinder 30 in, 
in diameter, and 4ft. Gin, stroke, this cylinder 
having a steel 2 pry fitted with Ramebottom's 
rings, To the of the cylinder is fixed a com- 
_ valve-box, containing the regulator valve 
or governing the supply of steam—this valve being 
worked by meane of a screw and hand wheel, as 
shown—nnd also piston valves, worked by a lever 
handle, and which are arranged so a8 to allow the 
steam to be exhausted from the lower to the upper 
end of the cylinder. The cylinder is well braced 
throughont its length by four strong ribs, which 

ing from its base, this base being made to 5 

of the two standards, and being secured to 
them by hoops shrunk on, as shown in the front 
and side elevations, in addition to being well bolted, 
standards, which are “—_ strong, are of a box 
section, and are of auch a shape as to enable the 
tup to be thoroughly guided throughout ita stroke, 
and well supported when tho etrain is thrown upon 
it by the blow, 


reat whether the Inte Mr. J: Elder was or was not the 
originator of this mode of calealating steam engine cocfii- 


cients. 
I am, Sir, your obedient Servant, 
Lewis Ormick. 
27, Lendenhall-street, November 7, 1871. 


To tux Ev:ron op Exarxemreixa. 

Sin,—In reply to Mr. J. MeFarlane Gray's letter Lest week, 
I have mock pleasure in saying that I hed misumdersteet 
_ am in sae 6 te goreeton mig 7 a 

com iy we feet ~ Lowes am im 
presen that be pod ave it on the theoretical mean 
pressure when comparing the actual with it, In his letter 
af the 19th of October. he said I gave the ratio of expansion 
without the correction for wire drawing, bat I think he 
would se from mine of the 16ih thet | had allowed for the 
wiry drawing, and that the two methods of calculating the 
ox jon were the same, the only difference being that in 
mine the dats were nearly all from the actual proportions of 
the engines, the only data froen the cards being the initial 
preesare, and prosaure at polntofeut-off im high-pressure 
cylinders, so ny calculation was only for the designer 
of the engines, while his ing more from the diagrams 
could be used by any one, only was, perhags, & little 
more chance of error. For my part I beg to oder my best 
thanks to Mr. J. MeFarlane Gray for the pains he has taken 
to make tho whole matter clear in the sis and most 
practical manner. 

Mr. Smnith is wrong in the construction 
lotter, aa its object was to 0 the error 
expansion from the inital and terminal 
has not yet proved himself correct. He 
cylinders is only 1; 3.68, and that consequently the steam 
leaving the sinall cylinder bes lowly 3.58 times the space to 
expe ca. ne as | r it mem opiate 14.5 times it 
must have expan times in the pressure linder, 
and this it is evident it does not do. fat ta not the case 
then ome cubic foot of steam expanding into 3.68 cubic fret 
of can expand more than 358 times As Mr. J, Me 


he puts on my Gree 
ot calciating the 
reesures, and he 
nows the ratio of 


London, Notember 8, 1471. 


To tux Eprror or Exqrxexnino. 

frn,—Mer. Senith, in his better, September 29, says, Tho 
cocflicient of perfection is, thorefore, 4.68, and not A154, as 
Mr. Gray ea it; for the existence of 1} 1b. or any amount 
of back pressure, ie certainly not consistent with perfection.” 
Further, in his lwtter, October 14, ho says, “ Ho takes bis 
theoretical coegScient, and from it obtains the coefficient due 
after —— pressure _ ——— be, taking apf scones 

ure shown in rar, i, the preasure of ino 

tion, instead of the theoretical eormmeponiter to 
his theorvticn] coefficient.” He therefore substitutes 19.469 
as the theoretical presure corresponding to the theoretical 
coeticient, imstead of 16.167, the effective shown 
508, according to his own dedini- 
0 relical expamsiot 
without deducting “ 14 1b. cr any amount of hack pressure," 
as to do wo would make it “ the i 





(To Be continaed.) 





THE “ALLEN GOVERNOR,” 
To rax Evirow or Exotxennixa. 
Sik,—Referring to your notice of the “ Allen Governor’ 
fn the last mumber of Exctrenetva, wo to say that we 
are the sole licensees in Europe for the man’ and sale 
of this excellent governor, and hope in a few weeks to be in 
8 position to execute all orders proanptly, 
'e have two of “ Allen's Goversora” at work in this town, 
beth of which are giving the greatest satisfaction aller 
several mogthe’ trial, 


figures. ining 
deducted the back pressure 1$ from the theoretical pressure 
corresponding to the theoretical coefficient, and that he gives 
the remainder [9.563 as “the theorvtion! pressure corre- 
We are, Sir, yours truly, sponding to the theoretical enefcient,” whies be asks to be 
Wurtisr Paursena. 
Railway Works, Hunslet-read, Leeds, Nov, 6, 1871. 


sabstituted for the “ pressure of imperfection.” But if 14 Tb.,| weight, there is another class of — 
orany amount of back pressure be imeansistent with per) duty” stands mnrivalied, viz, the dest 


(Nov. 10, 1871. 


° 
feetion."” As 
understood his 


substituted for the ome in my letter last week. This 19.663 
is the sum of the effective pressure, and of the loeses repre- 
sented by 2 in a preceding paragraph. Mr Smith's cor- 
rection is that this should have bees 2598 (16.167 + 2) _ 


16.167 + 1h-+a 
8.194, instead of 2 5%3_X 16.167» 154 when 2—0, 
The object of my letter of Be 


#+h25 + 16,167 
mber 22, waa to point ont 
the inconsistency that existed between the earda and the 
coeflicient 1.2. I assumed the cards to be genuine cards, 
and meriting a treatment of scrutiny. A coefficient above 
[ge ap by yt was claimed for the i 
o engine, ani mn by « 
tion existed; I drat pet 
the engines making the cards, would give a nt leas 
than the coefficient claimed, I then went on to show that 
this perfection did sot exist, that the measurement of the 
due terminal pressurn 6.125 showed such # hypothesis to be 


uste 
Mr. Senith’s onosiion is that Ishould havo constracted 


the hy; ree tion om this measurement, on the 
mensurement that showed sueh » hb: eis to be untenable, 
The corrvetion is more remarkable for ite simplicity than its 
logic. I ted this de; of perfection to recomcile the 
cards with Mfr, Smith's eh coe! Mr. Smith ays I 
should have att ecards 


8 same time other cards, 
with 19.563 So pressure instead 
is cortainly an extraordinary one, 


But on tho sapposition 
thi the engines were working up to perfection, 


only be ea the hypothesis that there were other loess 
equal to the difference, which is 


but his cards under ideal 
conditions, 1 regret that my telograpbed errata were not at- 
tended ta remain yours, 
J. McPantas2 Guar. 
(The telegram referred to b ay Ee Repel apemetnny 
after we hai! to following ary the errata in 


our corres) terof last week: On page 245, middle 
eoluma, 24 Eines from bottom, for “ AS20’ “read “ - 
and in same column, 22nd line from bottom, for “ .50d4" 


read Saye 9 

insert the “gives” 
jwmm, lines 95 and St 

“L2ox 1167" and “19,563%1.28" should 

“1.25416 167" and “19.6084 ag lg agra ge Also in 


third coluzen of same , 1th ti for * aro” 
read “i"—-EnE} 


COMPOUND MARINE ENGINES, 
To raz Epitoz oy Esoixznatso. 

Sin,—] have read several letters in your a contri- 
bated by Mr, Gray, “J. J, 0." &e., om the a! subject. I 
think Mr. Stith may reet satiefied with the performance of 
his engines without sack an amoust of hair-splitting as is 
indulged in by some of your correspondénts in the matter of 
decimal places, &e. No one will question that the engine 
builders on the Tyne, Wear, and Tere myuore on grok 
resulta aa any others; and whes the "daty" pe by 
their engines is considered in terms of quantity of cargo 
carried at an average |, and under many adverse con- 
ditions, I do not think are equalled cither on the Thamer, 
Mereey, of Clyde, I do not propose to write mathematics by 
the column, but would ask Mr. Sauth and others s penctleally 
engaged im steam navigation, what ed we gun 

= tt ohae tae Ligh ? I do not 
see it myself. mit that when igh pressures were omeo 
introduced and surfece condensation became a fact pas we 
ua 


z 


logo — i a views: I look 

arguments in support of my views: upan & boos 
motive as the present mest perfect engine, as regards in- 
dicated horse power, and work achicved with least dead 
weight of materials and comsumption of fuel. Of course 
there aro exceptionally favourable conditions attached to a 
locomotive, the high pressure, the use of exhaust steam jet, 


in | and great piston speed ; oy be we not now using 120 Ib. 


equare inch in ilers, and we do not get the 
epred, simply for this reasom, that we are gorerned 
W proportions of stroke and cylinders which were applicable 
t Use old low-pressure class of 
well get the piston speed up by 
revolutions, without wing J pres. hove is is objocti le, 
and the working of air and circulating pumps will present 
diSealtlos, but net lasurmounteble oeee But if at present 
we cannot hepe to reach the proud position of the locometive 
es regards an immense indicated horse power on very little 
which ns regards 
clase of pumping 


Nov. 10, 1871.) 
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engines, whore, by wring « long stroke, we get the beet ex- 
pension curre ‘end met work out of the pt sad raised, and 


any apprentice can see that img out or comparin 
the disgrams. I do not thiol oxy result is ctaained 
ing into the tery minute calow to ably put forth 
by Mr, Giray; for so many erations which 
mathematics kave no control over occur, that I think, 
“simplicity and fewncess of working parts,” even if on the 
face of it show 6 minute Joss, will in the end prove the 
most cconomical, For after all « troe ix jedjed by its fruits, 


am not in any way shaken in my faith, tthe best form 
of engine for marine work sa “ high-peeasure surface 
deosing engine.” To either adopt a long stroke say 4 ft. to 
ft. and carry the engines det of tho invorted type, 
should prefer, edopt « modification of a lever engine with a 
7 ft. to RR. stroke anil the crank reduced to my 2M. Gis, oF 
Sift. The steam could them be expanded all in one cylinder, 
anil by dwe attention to jackotting I am convinced with very 
—— By using a pro; starting valves no 
a 
shock which many fear from admitting the steam suddenly 
on the piston autho snare 50 Che imaginative Bes fe pete. 
‘There are many advantages obtained besides mero 
sisnplicity and better use of the steam, Whon boilers have 
been at sea some months, as is well known, the Board of 
Trae reduce the to. Now the “life and soul’ of the 
compound engine ls “prossure,” fur every pound that is 
takes off, the engine loses its power to do ite work in o far 
more rapid ratio than in the case of high-pressure engines 
wach ns Ladvorate when the difference is aptead over two 
or more cylinders, instead of all being taken aff the high 
pressure. There are no practical difficulties in the way of 
oteptiog @ long stroke and getting the full bemeGts of ex- 
pension by that means, rather the contrary. The new ton- 
nage rules give us ample room for our engines, and the in. 
creased depth of vomsela allow us room to get increased 
diamoter ol Rropeliee, all of which assist us in designing an 
engine with long stroke. There is no class of engine which 
works eo economically and a> steadily ae a well-balanced 
lever arrangement. If the lever arrangement seema old 
fashioned or is disapproved of, I think the great depth now 
iven to vessels of the spar decked type leaves nothing to be 
esired in way of height foran inverted engine, The raring 
in “ wear and tear,” tho mark greater case with which they 
can bach ay &e, vA the Lon semper in heavy —- all Ly 
mm ft ‘farour the abolition sent hope of com: 
P=! which I said in the first Lar of (hismein oon eale 
be looked asthe best thing to de to an old pair of engines 
when aew boilers ata higher pressure are put in, in pee- 
ference to putting them out er. I shall not enter 
into any remarks about the boilers, I think, however, that 
we have reached the limit of thick plates at preeest, and 
that some pew revolation ia pending there 
Yours truly, 
. Rares Haat Teevnene. 
20, Roker-terrace, Sunderland, October 24, 1871. 
(Our views respecting the advantages to be derived from 
- compounding differ freen Mr, Twoddell’s, for reasons which 
we bare pointed out on several ocensions.-En, BE.) 


WAGES CALCULATOR. 
To tax Evrror or Esotyaxnine, 


We are, Sir, yours 
Nottingham, November 4, 1871. 


obediently, 
Iltsp asp Bos, 
_———— eee 
THE STEAM YACHT MIRANDA. 
To ra= Epsron or Esoryeenina- 


iy the longitudinal section in your 
two-page engraving of last week, account for tho lifting of 
the Foch is siated to oecur in the case of the steam 
acht Miranda, after a speed of shout 16 miles per hour bes 
obtained? Would not the lifting power in with 

the increasing horizontal resistance? And might we not 
oxpect the same result ia worked at half speed, or perhaps 
less with her stem shackled ce fixed? (not above the water 


line.) 
Yours obediently, 
7.0.0, 


(atram Villa, Weston-super-Mare, November 7, 1571. 

(The thrust of the screw of the Miranda is transmitted by 
the shaft to » point eo far forward that it would be incapable 
of exerting such « lilting force at the stern as “J. 0, 0." 
suggests, Moreover, if tho screw exerted a lifting power 
ite effect would be noticeablo—although, of course, in a less 
at slower speeds than 14 mil reg hour, whereas 

Miranda is 


Fine of flotation is really due to the altered refative position 
of the ware caused by the motion of the verse! as wo @x- 
plained Inst woek.—E-p. E.} 


ving itonly 1717 inhabitants. The amall American 
cities abound chiefly in the Western States, where it is the 
fashion to dignify towns of secondary importanee by an in- 
curperation, 

















the facts enunciated in the columns of our Professional 
aE My simple faith baa, however, been rar oly shaken 


ores Ii g@ 


syetem of 
in maneceuvrin, ae weed need be feared, and the | § 


inelination of the shaft asd | Cannot 





THE STRENGTH OF STRUTS. 
To tax Enizox ov Exoixaxucxa. 
Srm,—Aa a country student of the science of enginoering, 
Chave been acewstomed to accept with becoming reverence 

























































STEAM PRESSURE GAUGES. 

At the meeting of the Institution of Mechanical Engineers, 
held at Birmingham on the 20th ult. there was read a paper 
“On Steam Pressure Gauges,” by Mr. Ernest Spon, of 
Leadon, coeomuniosted throagh Mr. Charles 
this paper we sabjoin an . 

Tho reliable eomstruction of #team 
mueh i i i 


Cochrane. Of 


a leading article “On the Strength of Struts,” which 
red in the last issue of a comtemporary of yours, and I 
apply to you as amicus ceria rather than to the cecentric 
author of the article, to gite me reach explanations as may 
be necessary to relieve me from the pangs of seepticiemn. 

I am in a fog from the tery commencement of the article, 
After stating certain facta as to ties, the writer olwrres 
that the caso ia con ly otherwise with those parta “ which 
are acted upon by a strain of the cheracter sormal to it." 
Now I hope the question will not be considered of a character 
tangest to a tensile strain or to anything else if Task re- 
spectfully and radially what otrain it is that ls normal toa 
tensile strain, Is the equation to this normal: g,—y— 
bd (2)~2), of does it take the more “complicated form" of Mr 


Charen Mathows's expression for the distanee between 
Hyde Park Corner and the 2tst of Suse? I” want to know 


In the succeeding sentence of the editorial Tam told that 


re is of 
= in per etter safe working of 
steam % it number of ¢ jag prewure gauges 
in ordinary use Saving been found inaccurate, either from 
defects in original construction o@ in consequence of their 
ing unreliable when in constant use, In the Bourton 
ich is the spring pressure gasge that haa been the 
moet extensively used for n great number of years, the in« 
dication of the prossure is obtained by the employment of an 
elastic tortallic tube, beat toa curred form, which when 
subjected to internal pressure becomes lows curred ; and the 
resulting movement of the free end of the tube comsaunicates 
motion to an index upon a dial, through the interrention of 
& lever ot a toothed sector and pinion, The elastic tube, 
however, le liable to become permanently strained by eon- 
tinwed use, of by accidental expowure to an excess of pressure ; 
Poy Le wa ma of the are then Bo lenges — et. 
« fer gouge the preseure is mens the 

jon of & cea corrugated steel plate, fixed found 

the clreumforence and bulged in the centre by the pressure, 


the strength of a pillar “ would be directly as the square of | 1.5 extent of the bulgi in, ‘fied dial b 
te J dimensions and inversely as the fourt or ging Seng magalkes wpan & y 
of its length.” Now I know how to take the square elke means of a toothed sector and pinion. This gauge though it 


bas been considered one of the beet in use, bes o disadvan- 
tage in the very mall) range of deflection of the plate under 
the preesure, vequiiing the motion to be very largely magei- 

re 0 


crack when continually worked. The metal of thia plate 
being very thin, as is aleo the case with the elastic tube of 
the previous gauge, its elasticity is liable to be diminished 
—— oxidation takes —_ and error » the emer — 
ist the eu venoe. pressare is aleo measured 

the bulging ae cireular steel plate in Walha's gauge, but 
the defection is increased by the plate being cut into five 
segesents by redial slits; anda thin brass diaphragm or a 
sheet of nised india-rubber is used to cover the slits on 
the wide ox 1 to the preesure. The bras diaphmgm, 
however, ls found too rigid to admit of the requisite seusitive~ 
fees in the er: while the india-rubber is liable to get 
forced into the slits by the | tee thereby obstructing the 
action of the gatege. rt soled piston working miele tn 
is wupported against the steam a steel spring in 
Miller's gauge, and is ads se steams tight in the eylinder 
by an indiarabber diaphragm, which is fixed round the 
circumference between the flanges of the eplinder 3 the 
motion of the piston is communicated to the index by means 
of # short chain, eviled round the apledly of the lodex, and 
attached to the arms of no vibrating bow, whick is actuated 
by the piston rod, The motion of the piston is limited to a 
very short range, owing to the ritk of the inidis-rebber 
diaphragm getting cut round the edge of the piston with » 


the “fourth f 
onee more. writer positively teaches me that in doubling 
the length of a long column, | redece its powers of resis- 
tance to jth of the former amount! Now I do not think 
that it was the author's iutestion to write comic “ copy,” so 
charitably infer that ho has been made the victim of one of 
those practical jokes to whieh all jere ave linble. He 
may, o8 the other hand, bawe sian: (apn og 
of « friend and @ have converted the sguare of the length 
into the fowrth power, and the squareef the least dimonsion 
wultipteed by the sectional ares, into the “ square of the lenst 
dimensiogs. 
I am taking up moro of al space than the subject 
stiGes, bat I eannot refrain culling one or two more 
wers from this wonderful article, 
ann ia tie will do tesee werk than a etrut™ f Soon | OUge? action ; and the construction of the multiplying gear 
future proportion my struts incorreetly L suppose, ‘as [4 for the ber yey ele arene ae apace peers pt al Smith's 
4H extensively + & sted aprin, 
coal want them to stand to their work aestaunchly as the i eelaye, as aetnt sp direct by the siento ae 
2 « india-rub! iaphragm 
In one sentence I find that struts are “aupposod theo- ig corerod on that side by an india-r . 
tetically to be free from any tendeney to beni and in the | cured round tho cireamference to make a steam tight 
joint. This spring has s considerable range of action com- 
pared with the gauges previously noticed, and being of con~ 
tiderable substance is not liable to be affected in strength by 
corresion ; the deflection of the spring movea the fe by 


fnoxt that “a strut is theoretically weaker than a tie.” Both 
these statements give satisfactory evidences of the exclusive 
information = th - nny Nig they wai be rae} 
norel to ev elec, sud putts @ two together ar roe : 
they are pn de vA te the stalement that theoretica! lly the | means of rack and pinion. Three coneentrie spiral springs, 
resistance of to compression is lower than its — sper displ anctber, boot me agave by an 
, A indin-ral are ex) " *# gauge, 
resistance to teseion. Henee a cube of cast irom should | poi iy ginilar is sun ths ead cums emi the eaten 
& communicated to the index by a rack and pinion, There 
is, however, an objection to the employment of a ruck and 
pinion for actuating the index of a pressure gauge, on 
aceount of the play ceeurring in toothed gearing; ani in 
Foster's gouge, in which the pressure is mrssured by the 
defection a volute spring covered by an indin-rabber 
dinphrage as before, the morement of the epring is trans- 
ferred direct to the index, by meana of matul fixed to the 
centre of the spring and working ia a spiral groove in the 
spindle of tho index. This pressure gauge has been fourd 
by the writer to be superior to the otber gauges im use, im 
regard to durabélity, sccuracy, ard rensitiveness. The 


red with fit: 
Ertiele caiticiecd 


. ” strength of spring employed is proportionate to the limit 
Just fifteen minutes, bi up oan ee ently, of to be tmensured, the taal range of datetion 
i 5 . . - 
Powbroke, November 7, 1871, 0. Evamn being capes in each case, Specimens were exhibited of 


ages described, and the action of came of them 
la eye oo was shown by means of « force pump. 
Loxnow Association ov Fonzury Exoixness awp 


Daavanrexen.—Tho ordinary monthly sitting of members 
took place on ee “7 ~g nt} = Oity Ok penaoe’'See 
chair bebng HM ir. jewton, C.E., it. 
cieedanes was he tkable good, and Mr. Thomas Haughton 
read a very hee poe on “ The Machinery em 

in the Manufacture Cloth." This was followed by « 
spirited iom. Among the new members elected om this 
cocaten, waa Mr. Robson, engineer to the Vietoria Dock 


Company. 


Bavas Atracomeyt ror Rotaixo Mitts. wire brash 
for ing scale from farge rownd bars during the rotlim, 
is in use ot the Griswould mull, Troy. The bi is fastened 
to the rest-bar om tho discharging side of the rolls, and the 

ing through the wire is cffectsally cleaned or froed 
number of 











Tur New Rarewar AMatoaMatios.—The report of an 
approaching amalgamation of the Midland with the Glas- 

wand South-Western Railway Company was confirmed 
By the posting of the following telegram in the Stork Fix» 
ehange from the chairmen of the two companies: “ 
Midland and Glasgow and South-Western directors have 
agtued to apply to Parliament in the ensuing session for an 
Act to authorise an amalgamation of their two companica, 
on terms which secure equal dividends from and after the 
opening of the Settle and Carlisle line.” Im Wednesday's 

aegow Star wo read: “ If these companies should sucecod 
in amalgamating their systema, there will be a great 
through route from Glasgow to London im 0 than to 
that of the North British and Calalesian and m aud 
North-Western Corspanios’ eysten. The Midland line is 
now, or will very Cee d ba, completed from Settle to Car- 
isle, and it is oeldent that both companies would enjoy im- 
mense advantages through wm amalgamation. We mech 
fear that the scheme may trot with oppesition from the 
other large companies interested, but it a goed chance 
of being successful notwithstanding, 


placed behied the rolls in the same position. —American 
Artisan. 
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RECENT a nian e 

Tue following specifications of com patents are 
dated within the year 1870; and that year should be 
in ordering thom, at the annexed prices, from the Great 
Seal Patent Office, Chascery-lane. 

(No, 3058, §4.) William Newzam Nicholson and Edward 
Lawrence, of Newark, patent the neat arran it of 
governor shown by the annexed sketch. The latter will 





ae 
explaia the construction so clearly as (o render descrip:ion 


ueDecessary. 
(No, 3054, Is. 4d.) Richard Brown, of Glasgow, patents 
the arrangements of blast furnaces, illustrated and described 


by es on 391 of our last volume. 

(No. 4058, 64.) Alfred Vincent Newton, of 66, Chamcery- 
lane, patents, as the agent of William Henry Downs, of 
Seneca Falls, US, and Jethro Pencille, of Kingston, 
Caneda, arrangements of roller bearings for railway car- 
riages. According to these plans, the axle beara againat 
rollers which revolve on statiunary pins and which are pro- 
vided with recesses for containing lubricating material, 
We cannot but regard the = an we 
unpromising one, and cee which it would be very difical 
to apply at all in many instances. The patent drawings 
show no provision for the play of the bearing springs. 

(No, $067, 10.) John Henry Johneon, of 47, Lineoln's- 
inm-tields, patents, as the agent of William Gray Warden, 
of Philadelphia, U.S., arrangements of veasels fitted with 
compartments or cells for carrying liquid cargoes in bulk. 

(Ne. 3081, Is 2d.) Johm Penn, junior, and William 
Hounsell, of Greenwich, pateet modes of making carved 
metal pipes of large diameter. According to these plans, 
curved troughs, known «s “ ¢aildles" and “ backs,” are rolled 
by means of convex and coorave rollers, and are eab- 
sequently potched and soldered ther to form the pipes, 
Machinery for carrying out these is also included in 
= t, amd it is probable that we may illustrate it 

jortly. 

(No. 8084, In 4d.) St John Vincent Day, of Glasgow, 
patents, asthe agent of James Masson and Samuel Hodgert, 
of Bombay, an arrangement of hydraslic press for pressing 
cottem, jute, &c. According to this plan, the press is 
furnished with hve or more hydraulic cylinders, the first 
portion of the compression being effected by the ram of 
a single cylinder, anit the ramsof the other eylizders (which 
are shorter than that first mentioned) being brought imto 
ure to complete the process. The patent also includes a 
particular comstruction of trunk, with movable sides for 
containing the materials tu be pressed, and forms of fasten- 
ings for coturing the doors of the press. 

(No, 3087, 1s. 4d.) George Haseltine, of Southampton- 
buildings, patents, as the agent of John Ware Middleton, 
ia, U.S, methods of tefioing cast iron and 
manufactul malleable iron and steel. These plans 
include such  vatiety of processes and appliances that 
it would be imposslble for us to give a brief account of them 
hei 


re. 

(No. 3099, In 1d.) Thomas Callender Hinde, of Town- 
hope, near Hereford, patents methods of manufacturing iron 
and steel, which we are aleo unable to describe here for the 


Teasoe just stated. 

(No, 3104, 6d.) Vitale Domenico de Michele, of Wey- 
bridge, patents the neat arrangement of coment and coo- 
crete testing machine, illustrated and described by ua on 

465 of our teath volume. 

(No, 6110, Bf.) Robert Anthony Hardcastle, of New- 
castlo-upon-Tyne, patenta forms of clips for enabling 
colliery tubs, éoc., to be attached readily to a hauling rope. 


These clips are so made that they take held of, and are] Corps 


released from, the rope automatically. 


(No. $123, 10d.) Matthew Burnett, of Spannymoor, | opening 
bustion escaping 


ts “condensing” the products of com 
om a eam boiler by surroutdiag the chimmey with « 
water jacket and by subsequently subjecting the gases to the 
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pethaps in some excepti canes, 
(Ne. 8124, In 44.) Wilem ack, of Upper Tooting, 


patents eoage. cena phes locking gear for railway points 
apd signals, w. it would be impossible for as to describe 

jo, 8130, 1d.) Henry Bessemer, of Denmark Hill, 
patents the mode of ordnance, illustrated by 
ua om page 174 of the present rolame. 

(No, $151, Is, 84.) Fenner Ballou Taylor, of Vowler- 
street, Walworth-road, patents an of reck 
boring machine, the construction of which could scarcely be 
ox clearly without complete drawings. The machine 
belongs to the class in which the boring tool derives its 
motion from a reciprocating piston which is driven by eteam 
or compressed air, 


NOTES FROM PARIS. 
Pann, Nov, 6, 1871. 
Tre Sotipirication oF mM. 

Thesolidification of petroleum to which we recently referred, 
is really & true discovery. We have seen at tho establish- 
ment of a chemist in Paris, samples of the native ofl, of the 
refined oil, and of pieces solidified by the addition of 10 
per cent. in weight of another material, 

The comsistency of the latter samples was almost that of 
honey or of butter. The preparations made with well parified 
petroleum are absolutely white, those with lees pure oil are 
more o¢ ess brown. The operation of solidification is very 
simple, amd the separation of the foreign substance presenta 
no kind of difficulty. Petroleum in thie new condition is 
still combuetible, but when inflamed it does not flow, and 
fire is not spread with the terrible be agg, Ah is a 
characteristic of the of petroleam. ‘e have been 
able to jadge by am experiment om a amall scale, that this 
eee Sie dae eps ty temeeet fee Ge 
iquid petrebeam, 

It would naturally follow that the would be « 


lesa costly matter, and thet less care would be required with 
it. But the practical part of the question has still to be 





studied, and many more labora! experiments as well as 
mech industrial will before the 
hoped for resulte can be fally realised. I¢ will be needful 


to secertain exactly the influence of climate on the material, 
the mode of mixiag and of separation, to Gnd owt the most 
abundant and material to employ in the solidifca- 
thom, and lastly tu ascertain the exact cost, 
We shall return to this question when the industrial aspect 
of the matter is more advanced. 
Prauc Works. 
The General Councils recently elected in France have 
commenced the duthee of their first session. A recent 


partments, leaving but little to the prefect mominated by 
the central but the duty of executing measures 
voted by the |. Ie particular, for all that which com- 


called departmental, will no longer be intrusted, wader the 
authority of tho prefect, to the engineers of the Corps des 
Ponts et Chawssées. These engineers, recraited from the 
Polytechule School, and afterwards trained in the special 
Scheol of Ponts and Chaussées, form a corps, the ‘al 
direction ef which resta with the Minister of Public Works, 
Every one acknowledges the talent, the intelligence, the de- 
rotion, and the integrity of these engineers; but they hare 
been repromched with not having shown sufficient economy 
in works which they have constracted, and with « certain 
azoust of administrative cbatrectivencns, 

For theee reasons, aod for some others, the new law, « 
law essentially liberal in its spirit, gives to the Geoeral 


[Nov. ro, 1871. 


men so highly instructed for the maintemance of 
and that the work intrusted to them costs too mach. 
first point it is 


The special situation in which we find the Corps 
des Ponts et Chaussées is really critical, and causes a 
certain «xcitement among the pe body of 


they are divided in France into two distinct the 
civil engincers and the Government ra, and these 
two clastes have different interests are often im op- 


position to each other, 


MORRISON'S DOOR LOCK. 
To raz Eviros or Exorxznatyo. 


Bin,—I have just in dra’ 
250 of the number for Octobar TOR) of = nw etep tock fe 


in the cylinder, amd if too shart it would strike the 

ee of the cylinder instead of catching in the 

note’, and ao, failing to turn the cylinder, leave door 
unfastencd. 

















Councils the faculty of conferring on some persoes whom Fir 


they consider efficient the construction and the maintenance 
of the Departmental routes. These clauses in the statute 


were not voted without considerable discussion, The high | roller 


merit aod the honesty of the Ingdnieurs des Poota et 


Chaussées have fond able and enthusiastic adrocates, but | the 


the partisans of self-govermment amd of centralisation have 
carried it by poluting out the aptitude, the experience, and 
reliability of ihe road contractors, a class which is charged 
© occupy tiself with all the roads with delay nelther to 


the State, nor to the Department, but to the Commane. | of Mr. 


They have especially made it apparent that, if the Ingd- 
alewse den Fonts 06 Chamentes bok ruaity pestantd 8 wacked 
jority over the contractors for the administration of 


fully appreciating 
removing them from fusetions they fill satisfactorily, 


However it may be, the clause was voted and the law | 


is to day inforce. For this great inquietude reigns in the 
des Ponts et Chaussées. The Minister of Public 
Works bas just asdreesed to the prefect, on theeve of the 
of the session of the Councils, a cireular intended 
to scoth their inquietade, and to soften the Wow which 
strikes at the importance, the existence even of this 


privileged corps. 





diameter simply by increasing the diameter of ‘the 
of groo is 


jis. in diamoter.” Tho fact is that it may be 


rial 
g 
FE 


i 
i 


same objections as man 

vis, then if dhe epring i made wid 
action, the door dows mot close easily, and if oa the other 
hand the spring is so proportioned b 

yield easily, the return of the movable pisce is not so 


presrt as is desirable in a lock for a ral'wuy carriage door, 
—En. EB.) 
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SEES 


VERTICAL ENGINE, 


CONSTRUCTED BY MESSRS, PIERCY AND CO,, ENGINEERS, BIRMINGHAM. 


. Sale OF OF CET 
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B great dewand which exists at the present timo for TABLE GIVING PARTICULARS OF FAIRLIE ENGINES COMPLETED O8 LN COURSE OF 






































Ta 
steam engines of small has caused a pursber of firms 
to design special types o gush cogiane enpable of bein sizes CONSTRUCTION ; OCTOBER, 1871.—(See wert page) 
at prices which but a few years ago bare - | Hoang |& | 
been considered absurdly low. We have on several occasions Cylinders, | Wheels. curfsoe. L | 
illustrated examples of the class of engines to which we | E s Pa | 
Sn ae ee et es i Diskin 3 3 E 
¥ rel com 
Siesen Viney ek tegen Gatien Wa tee (al “inte § M4 ~ i | 
ton, Bi Meears. "s engines are of the ver- | £) 3 ig | g > 4 oe 
teal, inverted cylinder class, the cylinder, valve chest, lower i | & = 1% 2 
cylindse cover, ervesbend, guides, and vartioal frames Iniag, % fi 3 } . 
in the ense of engines of four horse power, and under, | 3 3 z | iS B 
Seat cal cectlis te ptinkensener"aphedor evvt et | 111 —|— bela tee eteel 1 
mn er, cover, y 10% | 08. |e | 
Sdes 40 be boned ous at thn nae tiene, than euvdeg Snead ita, | i) Mone to, Mo se foe tt ¥ 
omy tess 2 ae the larger cogines, H Sey per pe So sa a pi Misi sis si 8 fox) waa, 40 =| od 
Sreriscafeapetape wid tsa oem teint | ome ee ees Sate Sg Ly aol au | 8] sas oot | fn 
rt reepects = } j j t | 
similar to thet the smaller sizes. bap Bota oo ferns rg need yang apne 6 Bey] 18) g 1B te) angisno ees) ... | 908 = 
form and its stide haa groves formed in it which are geared | §|Terento, Gray, and iiruce Railway, Ceanda CM ind eed Uibed foil (tall anon ncay Gone Vel Pas sa fee 
7 a foothed quadm “lon, the trot yalre 6) Port Chalmers and Dunedin HaSway, New, ae he lanl ¢ i PY Dar Pal BR 
os jaadrant keyed Fl gece oe Bealend eae el i 
is accessible by simply removing a screwed cap (se Fie. 8) | Bode taneiro Mallway eae ow { rasta} pas aay S ld (ies bt pt fer 
without interfering with the steam pipe. 5] Bury Bort and Qwenéreath Valley RaBeay ..| ‘ w | te] 4°39 6) B 4S 833 50 
The bed-plate is a substantial casting and the crank shaft 9 sod Oecarbam Mailway, Sweden... 4 4 to | 18] #'3 6) 6 743 833 50 
bearings are recessed lato It 0 that the shat itself te kept | Iilte Ventas Raliwey, Freee a} | all bral Re ee . ae aa Lad 
close to gro Both erank shaft are more. Mason, us | az] 4 12 | 4 
enrried by the bed-plate, so that the engine —— self | 12) fquiqui Paltay, Pere — ee ee i we |g] 4 Hie bo 4970 1690 Ce] 
gontained and ean be fixed. on » wooden foor by four bolts | 1i}ESuague faves. Bore “><. <:] gf |B] $B ue] Me aasonens ce 
Tho coens bond to-at woenghs loos and be Sted wi thee | ee mG 1 | 20| 4 2 9) 8 | 102 aus0ats2 eo 
ghtened up by screw The piston is fitted with 
three of Rams' ‘s rings, and the slide valve bas suffl- > : Ca SE Ley ; es Ss Si teeing 
ni 7 tof Hallway, Heeiag 8, 5 0 I | 20) 4 3 @/ 12 | 120 14503080 ., 
cient Isp to eut off the steam at about three-fourths of the | }4\Putsand Title Kailwar, fuse a) ts | 2] 4 3 @) 12 | 19015901685 BO, j 
stroke, The feed-pump is worked direct from the cross- | 19|Great Southern and Western Rallway'of Ino: : } eal 
bead es chown in ae The remainin features sof the el Seek) dss Ses? all ss te [20] 2 6 7 4) 75) oss lig 5] 
Ww! ax neat roughout— | 
are so clearly shown by our engravi par, ace Sh ag re 
tion will be unnecessary. We may add, however, that these | NoTk—AM the te mantioned In the aboro, with the exosptios of Ne. 19, areconstructod with double boilers and double steam 
i N 
Stee reseed fe ctge Ceara eretees | beer veaany mt erates ease aria ace Wien Soa pe eed cs 
gether ia any but the right way. Mesara. make the engine tn cur number for March 18, 1670. 
wo have descr sizes varyin, in. 
qisier* with Gin, stroke, to 10}in cylinder with thin Now Yor Viapvcr Rattwar.—The municipal troubles ; Locomorivss ror rae Inrexcotontat.—The Interoolonial 
8, shown by our engraving having | of New York have interfered with the New York | Railway commindoners are doing what fin to en- 
y 
an 6 ln. ey’ with I¢in, stroke, and being, aa we have | Viaduct Railway. Tho supplies have been stopped, and the | courage Nova Scotian . Mr. Mostgomery, of Fresh- 
stated, rated by the makers at 6-horae power, directors have ceased to meot for the present. ee athens te baling kip loonie fore lee 
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ft. in- 
LOCOMOTIVE FOR THE LIVNY RAILWAY, Distaneo apart of upper or carrier frames 4 4 
Is Fobruary last an Imperial Ressian Commission, con- Thickness of ia “i = rf) 
sisting of Count Alexis Betshachoy (Pawtdend 5 _Count Depth “ ” " " Oo 
Zawoyski; Count Berg; Professor of the Russian In- Width of bogies over foot-plates .. = 8 
stitute of Imperial oora; M. Extreme width of some over foot-plate 8 10 
amd manager of the and Moscow Hailway; M. Sehu- poet tae foot-plate above rail level : I 
locoemoti perin nesch- a um tas ie a0 
pm ata and x. Kiviancki, inep : Ans the Rasekot- Cee T longth of engincover beffers .. 42 1 


wentebur Railway, paid » visit 


inspection to the celobrated 
whilet there witnessed some interesti 


Festiniog line, : 
ex te* with the Pairlie locomotive, “ Little Wonder. 
A low days later also thoy were nt at tho trial of the 
Fairlie engine, “* ety omer on the Mid-Wales Railway, 
line of the ordinary 4 ft. 8} in. gauge; while, eubsequently, 
the Commission visited Norway, and the narrow» 
ge railways whieb Mr. Carl Publ has introduced with #0 
much success in that country. The Imperial Commission in- 
vestigated most eyever | all thedetails of the limesexamined 
by them, and the rewalt of these deliberations was the reeom- 
uvendation on the part of the Imperial Commission of the 
construction of a system of narrow-gauge rnilways in Russia; 
and, with a promptness which is worthy of in May 
last year the Imperial Livny Hailway was commen 

gauge ted being 3 ft. Gin. This line, which is a little 
miles in length, was completed in April last, and 


of 10 chains 
‘of the nella stock—is worked tender 
o i —is two engines 
pane 2 br Bese. Kiteon and on of Lowta, and Eve 
double-bogie “Fairlie engines constructed from Mr. FPairlie's 
designa by Messrs. Sharp, Stewart, and Co, of Manchester ; 
and the success which has attended the use of the latter 
engines, and the manner in which they bave enabled the 
copabilities of the line to be — i 
Hrobrinakey and his colleagues were fully 
tion of the Fairlie system. 
‘o give this week a two- 


rove that Count 
ustiGed in their 


engraving of one of the 


double-bogie engines just referred to, and we sabjoin « list 
of the principal dimensions; 

Cylinders + ft. in. 
Diameter to oe . ee 11 
Stroke oe “oe ave . os ie¢ 
Distance apart beween centres... a 6 Ih 
Bambee ss, ove weer 4 
Length of porta 2. 0 eee 
Width of steam porta. on -~ O11 

" exhaust ports ... a sas 03 
Distance between centres of valve spindles 1 10 
Distance from contre-line of exhaust port 

to centre of driving axle ote wo «OEE 

Wheels and azles: . 
Dinweter ef wheels vs ove - 8 8 
Wheel base of each bogie ee a} 
Total — of engine 7 6 

al Mod 0 
“yale eae 7 
Distance between centres of bearings .. 2 8 
Diameter of driving crank pin at con- 

meeting rod bearing .. wae OD 
Leagth of connecting rod bearing swe o 8 
Diameter of driving crank pin at eoup- 
Leogth of coupling ved beating =. if 

agth of cou oe 2 
Central wheels ; Ticmeter ra erank-pin 

bearings ... “ae . ~~ «80 2 
Central wheels; length of crank-pio 

bearings a ee ee ee > | 
Leading wheels; diasoeter of crank-pin 

bearings... ose vee ee 0 2} 
Leading wheels; length of crank-pin 

earings oe eset RE 

Gear: 
langth of connecting rede between 

contre Fas Wi a aA 7 3 
Diameter of piston ae o a 02 
Width of guide bars er rie | 
Length of crosshead blocks ove ~ O10 
Diameter of eccentrics 4. anes il 
Width ” tee 
Travel - » “s on oe 0 64 
Length of eccentric roda between centres 5 2 

e expansion link ,, ” 12 

” (total) of valve red, as 8 8 

of valve rod between centry of 

block in expansion link and polst of 

attechimert o€ Lifting limk ass = Oo 5 
Distance froen centre of driving axle to 

s eentreofweighber .. or & $3e 
Ticight of centre line of weigh bar above 

centre line of motion a. ove ory 16 
Length of lifting links ,., ave ose 1 o 
Length of tifting arm for expansion link = =00 4 

“ " ” werd =n, i) es) 

Fromes: 
Distance apart of bogie frames... one a0 
‘Thickmess of bogie frames oF “ ” “4 
Depth of bogie frames at cylinders ow» 2 
" » hornplates 2 3 
* abore axlo boxes 1 % 
oy on of each bogie over buffer beams 14 IL 
us Of lanwr amd of cach bogie one 5 Oy 
Moight of top of bogie frames above rail 3 3 
Distance between centres ofbogics .,, 20 0 





* Boe page 121 of oux ninth v luce for particulars of these 
trols 


chief 
Ros 
a 
the 


in the 
bogies 
These 
* 
passin 


Boiler : 
iasortor of barrels inside at exmallest 
plete’ ot a ele 8 
Length of each barrel =... ow oe OD 
Length of firebox casing. 0 eas ST 0 
With ae oe wer or a 6 
Radius of top of Gretex casing ., 1 9 


Dept of tirvbox easing below contre lise 
Length of eae firebox, inside, at bottom 


Witth | 3 otter 
Height of inside firoboxes... 4. oe 
Length of boiler between emokebox tube- 


ates oe on ny oo oe 
ammeter of steam domes, inside . 
Height ", » &bore barrel 
Thickness of plates of barrels and sides 
of firebox casing _.. see ae oe 
Thiekness of end plates of firebox casing 
Thickness of copper plates of Srebones ... 
[With the exception of tabe plates, 
which are “7 at the upper portion, 


> eoees 


~ 


coo we anus 
ee 
~ 


Ze 





and i in. W. 
— of tubes _ cach aoa 123 to 
‘tween tu! HES sae 

ae © (outside) ue 

Pitch a a cai? ee O°9 

Dinmetor ef Rimnoye 4, w 11 

Height « rails oo. 1 & 

Length of mnokebo: ave ow 2 4 

Dinmeter 5 a oo #11 

Height of contre line of boiler above rall 5 4 

Heating terface: 

Ta we 1210 #q, fe 

Firebox 15 
Total... Bs , 

Piregrate area 4. aes 21 

Pressure of steams. ss 140 Ib. syuare inch. 

Space for fuel one 200 eabic feet. 

Contents of tanktene av 1260 gallons. 

Woight of eagine expt 360 toma. 


a » ip wo order 44 
Referring to the on 


are of Mr. F 

ie type, with such modifications as were required to 
adapt them for burning woo! fuel, and with such izaprore- 
mente details of construction as experiemee has 
suggested. One point in which the Livny engines 
iler from those previously built on the Fairlie system 
consists in the arrangement of the centro pina for the 
ies, Heferring to the views we publish, it will be seen 
that the frames of each bogie are strongly braced together 
by transverse and diagonal plate frames pear the mi of 
their length, these transverse frames eu ge 
socket, in whieh the brass centre pin to the boiler rests, 
contre pine are each 12 in, in diameter, and are made 

with fat The whole weight of the boiler dows not 
rest on these pins, however, each of the latter being wapplo- 
mented by two segmental blocks, which bear on 9 Pte 
carriod by the transverse frames mentiownd, and 


alread 

whieh are jed by curved angle iroms forming slides, as 
aon ni oe Bech of the oe tal blocks is 44 in. 
ide by about 2 ft. long, measured along ite centre line, the 
ving a radius of 2{t.4jin. A large and widel 
pread bearing surface is obtained in this way, while, at the 
eae es, 1 bogies are left free to awivel jer the 
Cu oT 


As in all Mr. Pairlie’s later engines, the boiler is sup« 
ported by carrer frames, to whieh — ine are fixed, 
and which form # kind of cradle in whi che boiler los 
Across cach eed of the firebox easing is carried a strong 
transverse stay, built up of plates and angle irons, and to 
each of these stays tho adjacent bogie is connetted by a pi 
passing through india-rul check springs, as shown in 
sng etinet section. These springs serve to steady the 
bogies, but at the samo tisne fenvy them free to pivot on 
their centres, each of the pins which traverse the springs 

ing through « segmental slot in a plate forming pert of 
the bogie frazne, and this slot being su atly long to allow 
of & ovement of 7 ft. in either dircetion. 

The carrier frames, besides connceting the 
thus taking the longitudinal strain, support t 
which there are six in all, namely, one on each side 
tarrel of the boiler, and one om each aide of the firebox ens- 
ing beneath the footplete. The former tanks are each 
8 it. Din. bong, by 1M. Sin, wide, and 2 ft. Tin. deep; while 
the Intter ore each 8 ft. 2hin. long, by 1 ft. Fin. wide, and 
1, llin. deep, Their net y la, as we have already 
stated, 1250 gallons, 

_ The steasn pipes from the boiler are connected to the cy- 
linders by the arrangement of sliding and ball and sccket 
jrints, clearly shows in the lomgitedinal section and plan. 
Similar joints are also used to couple up the exhaust pa 

asehown. It will be scem that in these joints cosh ballon 
meanoing vos is surrvunded by two cut brass rings, 
which eam be tightened upon the ball by screwing up an 
external ring ¢ internally. As now made, these joints 
wand well, and the experience gained on the Festiniog 
Railway, where similar joints have been in use for some 
thine, goes to show that no trouble nerd be apprehended from 
thems. The engines we are deseviling, we ehould mention, 
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‘s double-boiler double~ 
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cach | of tho Marquis of Worcester, of whose water-commanding 
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are fitted with an arrangement of variable exhawat, (his 


seg «pode through the interstices between 
and serves to thaw the fuel when frozen, or dry it 
At the same time any moisture which i 


off on i This array; 
oe ee Se de- 
signed by Mr. Fairlie ‘ss on engines which ore Hable to 
have wood fuel eepplied to theen in # damp or frowen state, 
it almizably sulted fer ite purpose. At the sides 
anh the foal fo ueperted 


a trellis work of 1 
Ee eS 


u 

3 

: 
Felis: 


F 
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fired from one side, 
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form, as shown in the scctional plan, The engines are fitted 
with central buffers and E as shown in 


F 


* counter pressure Saks, 


wheo ing the trial of the first of 

by Messrs. Stewart, and Co, 
rs 

‘The cylinders being 15 in. in diamoter 18 in. strok 

and the’ wheels 808 im in diameter "a tractivo fores 

which these engines are capable of exertin 

of effective premure per square inch on 


18* x 18x 2__169x 18x2_ 156 Th 
a 


ample 
wi . 
spondent, published on page 292 of our last number, and to 
whieh we have already referred, that the greatest load drawn 
over the Livny Railway by one of these engines up to the 
t time is one composed of 61 goods’ ne, containing 
pmcipdie mg ete rs 4 ht of the train bein 
4) tons,and ils length, exclusive the ine, 896 
eon ates on be a fully ae wa Fairtio 
over & line . gauge is a convincin 
of the capabilities of wack lines when worked om Mr. f.2ins 
system, and Count Brobrinskoy and his —— de- 
cere great praise for the able manner in which they havo 
brought that epstem to the test of actual practice. 
Wo have on numerous cecasions recelred inquiries as to 
tho number of gery pees le eas, ound the ee on wai 
they are employ us to a to 
vet it notice (sce ing peer} 6 Table shoe the lead- 
og particulars built or ordered ap to the last month. Since 
that date several others hate, we believe, been ordered, but 
respecting these we have not yet received detailed tnforma- 
tion, The Table to which we refer, will, we think, be re- 
gerded with much interest by « large number of our readers. 


Exoixxxnixa Soormry, Krso's Counor.—At the last 
4 mecting of this —" , held on Friday, November 3, 
ae Banter, t, im the chair, a paper was read by 


engine be gavo a deseri ° * 
spetleation’ of the 
were attained, and Newcomin's uso of the cylinder 
——_ whieh made the height of lift independent of 
iler ure, the invention of ear acting sive gear by 
Humphry Potter, and the improvements in detail effected by 
Seeeaton, Ho then dwelt at length on the vast inventions of 
Watt, such os the — condenser, parallel motion, 
on hoy ana planet imanlte and the ae 
iriedy hia discovery 0 ciple of expansion, the in- 
vention ofthe indscater, ot eg eh oh of the coentiess 
improvements effected hy Watt, whieh practically bring the 
beam engine up to ite condition of efficiency at the present 
wy The author then said a few words om the character of 
att, and of bis many virtues, and om what may be learnt 
from the“ History of the Stearn Engine," and of thee eu 
weeted with it, The time being sheet, be was unable to 
speak on the marino oF locomotive engine. 
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office, post free, for the sum of i. L4s. ($5.32, 
gold) per annum, payable in adcance. 
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LOCOMOTIVE WORKING 
EXPENDITURE. 


Ir is but a short time since* we directed attention 
to the somewhat abnormal position which a loco- 
nerally 
ords for 


any water mixed with the latter, cannot be declared 
s high claga type of steam engine ; but it is never. 
theless a type which has done servicer, 
and it is, moreover, one which it i difficult to 
modify with any really economical result under the 
circumstances which govern locomotive working. 
As we pointed out in our former article, the great 
obstacle to the improvemant of the locomotive 
engine as asteam user is the small nomber of hours 
per annum during which euch an engine is actually 
working, ‘This small proportion of working time 
limits the annual monctary saving which any given 
improvement can effect, and renders the charge for 
interest on the ow cost of ad such ropa 
ments dispropa pear an fas o> ‘Taking the mean 
gross coat of an engine as 24K, a the mean 
annual coat of fuel aa 186%. per annum we showed, 
on the oceasion to which we have referred, that 
even if by doubling the cost of an engine, it was 
possible to save the whole cost of fuel without in- 


* Vide page 125 of the prosent rolume. 


-lable. This, for instanee, ia t 
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curring any extra charges for depreciation and re- 
pairs, the saving would but pay interest at the rate 
of 7} per ewt, per annum on the extra outlay, The 
sum above taken aa the annual cost of fucl per 
engine, namely, IMM, was deduced from an ex- 
amination of the accounts of ten of the poe 
English er for the last half year of 
1870; but we this week publish on page 310 a Table 
giving a more complete account of the expenditure 
on twenty of our principal lines which will enable 
us to found our deductions on a broader basis, 

The Table referred to—which, we believe, will 
be regarded with much interest by a large section 
of our readers—contains data derived from the 
locomotive accounts of the various railways cnu- 
merated for the firat eix months of the present 
year, and from it we find that the average coat of 
fuel per engine during that period was 72/., or at 
the rate of but L42/. per engine per annum. Now, 
if we assume, as we may justly do, that any im- 
provement made in asteam engine should pay, on 
an average, at least 15 per cent. per annum 
(5 per cent, for interest on capital, and 10 per 
cent, for depreciation) on its original extra cost 
before it cam be regarded aa being « source of 
economy, we find that any improvement capable 
of saving 10 per cent. of the fwel used, must, if 
Pp to a locomotive, ecet lesa than LOO, or 

¢ otherwise such an improvement will not prove 
really an cconomical one, ‘This deduction agrees 
with that made in our former article, namely, “that 
any fuel-saving appliances added to a locomotive 
muat, to avoid their use being attended with a loss, 
effect on the average a reduction of fuel amount- 
ing to 1 per cent, for each 10, of their original 
coat.” ‘This, it must be borne in mind, is an aver- 

reault, and it ia one also applicable to indi- 
vidual lines of great extent and variety of traffic, 
#uch as those of the London and N «Western, 
Great Northern, and similar companies, But 
although this is the case, a closer investigation of the 
Table shows us that there are certain lines on which 
the conditions of working are so exceptional that 
the above deductions entirely cease to be applic- 
» case with the North 
London Railway, where the cost of fuel per annam 
is 264/, per engine, or nearly double the average, 
and atill more noticeably so in the case of the 
Metropolitan Railway, where the annual cost of 
fuel per engine rises to 624/, a sum more than 
seven times the average, and more than ten times 
that incurred per engine per annum on the London 
and North-Western Ttailway. The effect of this on 
the expenditure which it is justifiable to make on 


18 fuel-saving improvements is very striking, and, in 


fact, it will be seen that, whereas, on the average, 
any improvements which are capable of caving 10 
per cent. of fuel should not coat more than 10. 
per engine, in the ease of the Metropolitan Railway 
such an improvement might be profitably employed 
even if it increased the cost of each engine by TUO/. Tn 
making this statement we are, of course, supposing 
that the improvement is of such a character that 
its maintenance would not involve an annual char; 
greater than 10 per cent. on its original cost, To 
the same way we find that on the North London 
line an additional expenditure of about 190/. per 
engine, would be justifiable for the purpose of ob. 
taining a reduction of 10 per cent. in the consum 
tion of fuel, and a similar statement would apply 
to the London, Brighton, and South Const Railway, 
In the case of the Metropolitan Railway the high 
coat of fuel per engine per annum is dwe partly to the 
high price of the superior kind of coke which it is 
necermary to employ on that line, partly to the 
heavy work to be done, and partly to the great 
mileage obtained from the engines. This mileage, 
it will be noticed, is more than 80) per cent. in 
exoess of the average, and ia nearly 8000 miles per 
annum greater than it ison any other line in the 
country. ‘The causes we have above enumerated 
place the Metropolitan Railway in quite an exce 
tional position, and afford opportunities for the 
employment on it of economical expedients which 
would be inadmissible on other railways, 


bey | now to the data given in the Table con- 
cerning the expenditure on oil, tallow, &e., we find 
the average annual cost per engine for these mn- 
terinis to be $2/. Applying the game rule aa before, 


namely, that any improvement must effect an 
annual saving cqual to at least 15 per cent, on its 
original cost, we find the average maximum justifi- 
able expenditure to be about 2/. per engine for each 
1 per cent, of lubricating materials the unprovement 
is capable of saving. In the case of the North 
Staffordshire Railway, however, where the cost of 
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oil, tallow, &e., ia GO/, per engine per annum, an 
expenditure of 4/. per engine might be incurred to 
obtain a saving of ee cent. ; while on the Great 
Western, where the annual coat of lubricatin 
material is but 18/. per engine, an expenditure © 
but about 188. per engine would be justifiable to 
effect a similar economy, 

Taking the average rcaulte recorded by the Table, 
we find the various items which go to make up the 
total of locomotive expenditure to be as follows : 


Per cent. 
Salaries, olfice expentes, and superintendence 2.55 
Running expeeers: Wages. vee 207 
¥ owe 241 
Water 4. as % 
Oil, taliow, &e. .,. 6.86 
— 6116 
Repairs and renewals: Wages ... 184 
Materials 17.1 2.8 


100.0 
Taken altogether the statistics contained in the 
Table which we publish this week, entirely confirm 
the arguments—founded on leas complete data— 
which we have used on previous occasions when 
writing of locomotive economy, Leaving out of 
the question such exceptional cases aa the Metro- 
politan, the whole bearing of the evidence available 
is to the effect that, in the ense of a locomotive en- 
gine, improvementa tending towards economy of 
fuel are of value asx compared with such 
improvements of construction as will enable a 
grenter annual amount of work to be got out of 
each engine by reducing the time lost in ing 
repairs; and that in proportion as the work done 
per engine per annum is increazed, go alao will be 
increased the opportunities for the eamployment of 
refinements tending to produce economy of fuel. 





INDIAN STATE RAILWAYS. 

Tit delay which has hitherto oceurred in the com- 
mencement of any of the more important lines of 
State railways in India, isan evident proof of the 
difficulty thathas beenexperienced in getting thenew 
imachinery to start. The establishments which have 
already been maintained on some of the proposed 
lines, in anticipation of an carly commencement, 
tmnst have already cost no small amount, adding. 
thereby to thelr ultimate cost. What has, in 
reality, been the hitch, we are unable to say, but 
there would at Inst appear to be some dis for 
hoping that before the expiration the year 
1872-73 there will be some tangible results for all 
the reports and correspondence which has necea- 
sarily igo the commencement of any real 
action in the matter, and some more substantial 
justification, for the flourish of trumpets, which 
heralted jn the opening of the little Khamgaon 
branch Hine, constructed entirely by the Public 
Works Department. We do not doubt but that 
there are men, in that Department, as capable aa 
any who have ever boon in India to construct the 
most diffieule works, and it is to be hoped that the 
best men will be permitted to come to the front, 
and receive credit for what they do, Recently the 
namerons failures in poblic buildings, throughout 
India, has cast somewhat of a slur on the Depart- 
ment, and it is of im ance that some conspicuous 
serica of successes should be attained eo aa to wipe 
out the memory of past shortcomings. An oppor- 
tunity pow pnts itself in connexion with the 
construction of State railwaye in India. In vivid 
recollection of the disastrous floods in the Punjab 
and in Bengal, and the effects they have produced 
upon bridges and embankments, we most seriously 
counsel — attention to the water-ways pro- 
vided in bridges and culverts; for, if ramour speaks 
truly, the Inte calamities to which we have 
juat referred are due—not to defect in ori, 
designs, but to the curtailment of the amount of 
water-way provided in them, by the consulting 
engineers to Government, and not by the engineers 

jonging to the railway companies. But to return 
tothe several railways themselves, The Indore 
line is now the furthest in advance, and it is to 
be carried out departmentally ; tenders for sleepers 
of teak and creosoted pine have been ndvertised for, 
and the superintending engineer has been making 
inquiries relative to the proper appliances for work~ 
shops, so that it may fairly be assumed that Central 
India will be pierced before next monsoon. The 
Rajpootana line, which comes next in order of for- 
wardness, is to be a contract work, and will there- 
fore require most rigid and careful inspection 
during construction, in order to guard against 
future misfortunes, such as were recently witnessed 
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on the Great Indian Peninauls Railway, Tenders 
have been invited, and should before now have been 
scot in, fora line from Agrata Sambbur Junction 
station, & distance of 185 miles, with « probable ex- 
tension to Ajmere and the Salt Lake-of Sambhar, 
which has been leased by Government from the 
Rajah of Jeypore. It ia reported that Government 
is willing to receive tender for the work as a whale, 
or in portiona, If a aubetantial contractor can be 
found to take up the entire work it will probably be 
found the cheapest and best, «mall contractors in 
India being, as a rule, not much to be depended 
upon; besides having several petty contracts to 
attend to, will entail more work upon the superin- 
tending engineers, who will thus be leas able to 
devote a proper amount of time to personal inspoc- 
tion of tho works aa they are in groqvens, he 
next in order would bave been the ling to Hydera- 
bad, fromthe Great Indian Peninanla Railway a 
little beyond Gulbarga, but the indecision ns to 
whether this line ahould be constructed upon the 
broad gauge, or on the new standard gauge, has 
occupied much time and caused somy delay, It has, 
however, ultimately beondecidedthatthe new narrow 
gauge shall be adopted, although severnl miles of 
e work have already been constructed suitable for 
the former, Captain Pemberton, R.E., haa now gone 
to take overch of the works, but revised esti. 
mates for the new gange will have to be prepared 
before they can be put into full operation. The 
Northern State way, after eatimates had all 
been prepared for continuing the existing gauge 
from Tamera northwards, has been delayed by a 
similar change of plan, and the new estimates, it is 
believed, have already been completed, and the 
work is now ready for commencement forthwith. 
It is understood that the question of the location of 
the Indus Valley line, from Mooltan to Roree, has 
at last been decided in favour of taking it along 
the left bank of the Indus The line from Carwar 
to Dharwar, intended to facilitate the © of 
— pn bya — — cheer pus to be, 
at last, o hand. ia work will o up the 
Southern Mahratta country, and it is intended ulti- 
mately to extend it to Bangalore on the south-east, 
and towards the Nizam's dominions, by Bellary, on 
the north-enst. After much difficult survey work, 
a route from the coast up to Hoohlee, and the 
fertile table land of Dharwar, haa been all but 
finally wettled; the plans and estimates are now 
heing gone throngh, and there is some faint hope 
that the line may be commenced from the point af 
Carwar next cold season. These two last-named 
lines will present some difficulties in construction ; 
the former, on account of the number of streams 
that will bave to be crossed, and the amount of 
éembankinent that will be required, passing, aa it 
must, in a portion at least of ita length, within the 
flood line of the river Indus. On the latter some 
heavy cuttinga and ¢arthworka will be required, aa 
the ime climbs up the western ghauts, which must 
be surmounted before the table Land can be reached. 
There are besides other lines in contemplation, but 
no progress appears as yet to have been made to- 
wards their commencement. Amongst those, per- 
bape, the most important one is that projected to 
connect the coalfields of Chanda with the Great 
Indian Peninaula line. As the railways in India 
become extended, the question of fuel will un- 
doubtedly became one of vast importance, and no 
time should therefore be loat in fully developing the 
coal reeources which India posmessea, as any delay in 
this renpect is calculated to load hereafter to 
consequences. Until the newly-digeovered coal- 
beda have been got into full working order, it ia 
impossible that they will be able to supply a suffi- 
ciency of fuel at a cheap rate, and there can be no 
encouragement to mine coal if there is not at hand 
a ready market for the eale of it, This is a ques- 
tion which demands immediate attention, and for 
the cause of future economy, every inducement 
should be behi owt for extensive working, and 
every effort made to bring the market for their 
— into the closest possible proximity to the 
worka, 











THE OXYHYDRIO LIGHT. 

Denne the pa week there has been exhibited 
at the Crystal Palace a light which, althongh new to 
this country, haa already been teated in France and 
in America with reaulta which render it entitled to 
special attention, The ight to which we allude ia the 


* oxyhydric” light of M. Tossie du Motay—of whose | air 


process of manufacturing oxygen we have on several 
occasions apoken in this journal—and it is produced 











































by consuming ordinary coal gas with a sapply of 
are oxygen, ‘The burvera generally wed be M. 
‘ean du Motay have « cup-shaped recess formed 
in the top, a central hole at the bottom of this recess 
furnishing the supply of oxygen, while the ordinary 
con] gas escapes through a namber of amall open- 
ings which surround the central one, and which 
are directed inwards, The result of thin arrange- 
ment is a flame of a steady conical form, Tr 
a pure white light of remarkable brilliancy. 
Tessie de Motay sls, in some instances, uses other 
forms of burners for giving a flat fame, but the 
form we have dleseribed ia that he most generally 
employs, The oxygen and coal gas are conveyod 
to each burner through separate pipes, the sup- 
ly of each being regulated by independent cocks. 
e quantity of oxygen used is about g of » cubic 
foot for each cuble foot of coal gas, and It is 
affirmed by the inventor that each cubic foot of 
eval gas, barnt with 4 cubic foot of oxygen in the 
manner we have described, will give an amount of 
light equal to that obtained by the ecunbustion of 
5 cubic feet of gas in the ordinary way. This, how. 
ever, ia a point _ which we must speak with a 
certain amount of reserve, a¢ we are not in poses. 
sion of any precise data bearing upon the subject. 
Whatever may be the exact proportion between the 
light given ont by gas burnt on M, Tessie du Matay's 
plan, and that consumed in the ordinary way, there 
can be no doubt that the former system affords a 
light vastly superior to the latter, in fact, so sn- 
perior that when the new and theordinary lighta were 
shown burning side by side at the Crystal Palace, 
the ordinary gas ae eee to resemble the 
flame of a second-rate ie, when brought intoa 
brilliantly gas-lit room. 
Of course the whole question of the auccess or 
non-success of the new light depends upon the 
casibility of furnishing a supply of oxygen gas on a 
ore acale ata sufficiently modersto rate; and it 
in in fact M. Tessie da Motay’s method of manu- 
facturing oxygen which constitutes the soul of his 
invention. ia process we have already described 
in this journal, but it may be aa well that we should 
repeat some particolars of it here. M, Tessie du 
Motay, then, obtains his supply of oxygen from 
the atmosphere by taking advantage of the fact 
that permanganate of soda gives up a ion of its 
oxygen whon subjected to the action of superheated 
eteam, and that it re-abeorbe a supply of that 
gut when subsequently traversed by a stream of 
bot air, In practice the manufacture is carried out 
as follows: The permanganate of soda, mized with 
a certain proportion of oxides of copper and man- 
enc, to prevent the mass from fusing together, 
ia placed upon gratings im cast-iron retorta, which 
are set in a similar way to ordinary gas retorts, 
and heated to a dull heat, To separate the 
oxygen, the contents of the retorts are subjected 
toacurrent of superheated steam, and the oorm- 
bined steam and oxygen are led off to a condenser, 
where the steam is separated by condensation, 
and whence the oxygen gas ia drawn off to 
suitable gas-holders, The permanganate, after 
being exposed to tho action of steam for o few 
muinutea, ia next traversed by a current of heated 
air, which ia forved through the retorts by suitable 
air ppmps. ‘This air effects the re-oxidation of 
the permanganate, the nitrogen pasalng off throagh 
a waste pipe. The perman te after being re- 
oxidised is again subjected to the action of the 
steam, and so on for an indefinite period, the 
efliciency of the permanganate not appearing 
to be affocted by the successive doe-oxidation and 
re-oxidation. course, in practice the retorta 
are divided into two seta of growpa, one of which 
ia subjected to the action of the steam, whilst the 
other is being traversed by a etream of air, 
and vice gersd, oo that a constant supply of oxygen 
is furnished. After being traversed by the 
eutrent of eteam the permanganate ia converted 
into a mixtare of oxide of manganese and hydrated 
soda, and to prevent this soda from being con. 
verted into a carbonate, it is necessary to remove 
the carbonic acid from the air before it in allowed 
to traverse the retorts, ‘This in done by cauaing it 
to traverse lime water, or a solution of caustic soda 
or potash, At the Crystal Palace, however, where 
operations sre only carried on on an experimental 
acale—lut two retorts being in wse-—-and where it 
is not intended to continae the manufacture for a 
lengthened period, this preliminary agen ge Sag the 
ir in dis per- 















with. Each 1001b, of 
manganate yields aboot 175 cubic fect af oxygen 
each time it is treated with the superheated steam, 
























As regards the cost of producing the oxygen, we 
cannot epenk definitely, ax it will depend in a groat 
heasure upon the demand for it and the facility 
fordelivery, It ia stated, however, that the actual 
cost of manufacture is not more than about ga. per 
1000 cubic feet, and that, even if delivered to houses 
in gusometers, its coat would not be more than lia, 
per 1000 cubic fect, At this rate, and if ured in 
combination with extra carburetted coal gas, cost- 
ing about la per 1000 cuble feet more that 
colleneiiy supplied, the cost of the oxyhydric light 
ia estimated at about 20 por cent. leas than that of 
the ordinary gaa light of equal power, but mach in- 
ferior purity. These, however, are but approximate 
estimates, and we must leave thia portion of the 
subject for future comment, when we have more 
data at command. 

We have now given a brief account of M. Tessie 
du Motay’s plans, and we hope shortly to be able 
to lustrate the whole of the arrangements em- 
ployed, and give more detailed particulara of what 
promines to be a very valuable system of illumina- 
tion. We may add, in conclasion, that an im- 
portant feature in the new light is its remarkably 
small heating power, and the facilities it affords for 
entirely preventing the damage but too frequently 
done by the imperfect combustion of ordinary gaa. 





THE SEWAGE AT BIRMINGHAM. 


{Continsed from pags 274.) 
WE give on the present page illustrations of the 
improved modes of dealing with excreta and ashes 
introduced at Manchester and Rochdale. The im- 
proved privies at Manchester (See nie}, 9, and 
3) are built without any midden. bottom 
} the aabpit is of glazed earthenware, and, 








PASSAGE 


i as 
therefore, watertight, Thia ashpit forma also the 
receptacle for all the excreta. It will be ob- 
served that both seat and fall can be raised, for 
the purpose of throwing in ashes without soiling 


the seat. By the construction of privy here 
shown a very important advantage is gained, inas- 
much as the exereta and ashes are alternately 
deposited, so that a considerable deodoriaing action 
is brought to bear. By reason of this deodorising 
action, and the provision of the ventilating flue— 
which is always carried up 3 ft, above the eaves of 
the adja dwelling—offensive odours are effec- 
tually guarded againat, The glazed earthenware 
psa forming the bottom of the ashpit prevents any 

age of excrementitioua matter into the sur- 
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from the premises; the — 


improvement of city. Fig. 5 shows an eleva- 
of closeta in a passage. 
ri, 
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RAP PEO COMMUNICATION 
WITH SCWER. 





The system introduced at Rochdale is distinct] 
different to the Manchester plan, though 
alike aim at the complete exclusion of excreta and 
excremental drainage from the sewers, In Roch- 
dale the ashea are carefully kept gc ye from the 
excreta in the following way. ‘The priviea are 
constructed as shown ig- 6, In place of 





Pra. 6. 


the glazed earthenware ashpit of the Manchester 
privy, » galvanised iron rece, 
the excreta, and a wooden tub for the ashes. The 
ay coat of these privies is about Q/. ; to which 
must be added le. for the galvanised iron pan. 
The pans of excreta are collected by means of the 
covered van shownin the annexed Fig. 7; and the 
ashtabs are emptied into an ordinary 
The C tion of Rochdale have some manure 
works where the excreta are manufactured into a 
poets manure, which a ready sale at 

5s, per ton. At present the cost of manufacture, 
including interest on capital and all other items is 





deemed | it is better to k 


dust cart, tiall 
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14s, per ton, but this will shortly be reduced, pro- 
bably to about 12s. 

er & personal examination of the working of 
the Manchester and Rochdale eystema, the B: - 
ham Committee report in favour of giving both an 
extensive trial; though stating their firm opinion 
that the Rochdale plan is the better of the two. 
There can be no doubt that, for manurial pi 
the ashes and excreta separate 


until after colle from the dwellings. A short 
\ description of the mode of treatment adopted at 
Rochdale will this, 

In each of galvanised iron placed be- 
neath the privy seats, is put a «mall quantity of a 


3°97 


— 
eally divides iteelf into two widely different modes 
gener Baa) in to > asmall area of land 
asa nat ter for purifying the sewage water 
before allowing it to drain into the streams which 
carry off the surplus water of the district. In this 
nec hah pine of any crops fit for use becomes a 
matter of uncertainty. The other branch of irriga- 
ir endian oar a the sewage as ahr 
‘or ucing crops at a commercially profita 
rate. The first the committee call purifica- 
tion ; the utilisation ; and for wantof better 
terms, we to follow their nomenclature. 
We have, therefore, to consider a) pete 
(2) filtration ; and (3) irrigation, div into the 





disinfecting fluid. These vessels are removed in 
the daytime to the manure works by means of the 
covered van, ‘Thus the abominable nuisance, so 
common in all midden towns, of heaps of putrescent 
filth being wheeled into the roadways at night, is 
completely avoided. ‘The removals in Rochdale 
take place weekly, or oftener if ni . The 
cinders, ashes, and other rubbish col by the 
dust carta, are taken to the same works aa the 
excreta, The rubbish is all screened, and the large 
cinders are sold at the rate of 3s, per ton, at which 
price a ready sale ia found, The smaller cinders 
are found available for raising all the steam power 
required for Ledgay, Piped machinery used in the 
various proceancs, the ¥ ble matter found 
in the rubbish is burnt; and its ash is then mixed 
with the fine coal ash which has been screened from 
tained are thoroughly incorporated with the. ax- 

i are thoroug' corpa! wi ex- 
creta; the mixture Seine afterwards chemically 
treated, and laid in heaps for about three weeks, 
“Tt is then a damp powdery manure, containing 
all the constituents of the fosces and urine except a 


— portion of the water,” 
é urine from the public urinals, and the blood 
from the slaughter-housee are aleo used in the 
manufacture of the manure. 

b-boy ae Sot by th say that = = 
on this system, inspected by them, “* were found to 
be Seria clean and inodorous.” 

ren sa a that all the excreta of a town 

were exch from the sewers, and the refuse of 
the slanghter-houses separately collected, the sew: 
water, especially in dry weather, would still be 
too offensive to admit of its being run into small 
inland rivers, which have no great volume of water, 


is provided for | and have far to traverse before reaching the ses. 


It ia, therefore, necessary under any circumstances 
to adopt some mode of purifying the sewage of all 
inland towns. The difficult point to decide is, what 
system of purification to adopt. 

_ The several methods hitherto proposed, and par- 


y used, are: 
1. Precipitation by chemical means, 

% Filtration by mechanical means only, or by a 
combination of mechanical with chemical means, 

3. Irrigation. 

The last method of dealing with sewage practi- 


minor heads («) —— and (4) utilisation. On 
all theee pointe Birmingham Inquiry Commit- 
tee have collected the most ample, recent, and 
say that their repens places te sewnge ination 
tl u 
far in advance of what it was before the completion 
of the committee's inquiry, Taking first in order 
the ecridence coll by the committee on the 
fs ere rang of Boog various processes of 
tation, we do not any very encouragin 
prospect of being able to deal Jith the aewage | 
a town like peonp merle means of any mode of 
precipitation yet discove: 

The first process examined is that known as the 
Lime Process, which simply consists in mixing about 
oné ton of Fon of lime beg each — tons af 
BOwAge ; m agitating the mixture by a stirring 
machine; and finally — it into settling tanks. 
The sewage water is run off ina clear state, but 
highly with putrescible matter in solution, 
and ee § unfit to be turned into any running 
stream. e alash left in the settling tanks isa 
horribly offensive compound, and the process of 
drying it takes a long time, and causes a nuisance, 
Inasmuch as the clarified water carries off the most 
valuable constituents of the sewage, the residual 
manure is almost unsaleable, ‘I'his process has been 
ee at Tottenham, Blackburn, and Leicester, 

t Northampton a modification of the lime pro- 
ceas haa been applied, but without any really eatis- 
factory result. this case twelve bushels of lime 
and six gallons of a solution of chloride of iron aro 
mixed with each million gallons of sewage. The 
sewage thus treated is afterwards filtered upwards 
through about §in. of caleined iron ore, ‘The 
Rivers' Pollution Commissioners express a decided 
opinion that this filtration effects no more than 
could be done at less cost by mere aubsidence. ‘Tho 
most noticeable point about this process as ex- 
hibited at Northampton is this, The sewage after 
treatment flows through a culvert about 1} miles 
in length, and then enters the Nen “in a nearly 
clear and apparently innocuous condition.” Analy- 

als, however, shows that it contains a very large 
amountof putrescible matter, In truth the putres- 
| cence of the sewage is merely delayed by the action 
| of the chloride of iron, ‘Indeed, the river Nen 
| does eventually become putrid in consequence of 
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this discharge into it, and an injunctlon was 
nted by the Court of Chancery to restrain the 


the 


mprovement Commissioners from a 
une, 


sewage of the town into it after the Ist of 
1870." It is stated that this process removes 
almost the whole of the suspended matters, rather 
more than one-half of the organic nitrogen, and 
about one-sixth of the ammonia, It is evident, 
therefore, that the most valuable constituents, and 
those calculated to produce a nuisance escape, The 
Northampton Corporation are now preparing to 
use their sewage for irrigation. 
(Th be comtinned.) 








THE LATE MR. JAMES EASTON, 


Me. Jasna Eastox, to whowe death we alluded last week, 
was born at Bradford, near Taunton, the Inet day of the 
year 1796. He was the fourth som of Mr. Josiah Fasten, 
a well-koown land ageet and surveyor, and to the year 1822 
be was engaged with bis father ia earveying for Iamd en~ 
clowares, and in a variety of local engineering works, estate 
improvemreata, &e. 

n the pear 1822 Mr. Easton imtrodaced inte this 
country the hydraulic ram or “ Bélier hydraulique,” bay- 
ing purchased the patent from the celebrated Montgoltier. 
The machine, as then constructed, would net, however, 
work with precision, and it was enty after a long course 
of experiments, and some fallares, that Mr, Easton was 
enabled to render it theroughly eflicient and certain fn its 
action, and no material tmprovement bas been made in the 
machine since. 

For its better introduction, Mr. Kasten established him- 
welf ie London as a civil engimeer, and in the year 1825 
was engaged in the projected survey of the London Northern 
Railroad, Messrs. Chapman and Jessop being engieeers for 
the northernsection, and Mr. George Reamie for the southern. 

Tn order to obtain correct information as to the working 
of the different rail and tram roads then im existence, Mr. 
Easton, in the early part of 1825, visited all the principal 
collieries, and made experiments on the tractive force ree 
quired for moving leads on railways, and published the 
rewalts in a tabular form. At the same time several other 
engineers, afterwards famous in their prefession—Sir 
Wiliam Cubitt, James Walker, Rastriek, and Sylvester— 
were similarly engaged, and they frequently met to com- 
pare notes. It is remarkable that to mone of them ever 
occurred the idea that the railroads weald be uae for 
passenger traffic, o¢ do more thas compete with canals and 
common toed wagoas for the carriage of goods, 

‘The locomotive eegine and rolling stock generally was 
then so far from its present state of efficiency that the 
cowelusion wes arrived at unanigously that, to quote the 
words of Mer, Easton's mote-book, “These experiments 
clearly show that it is mere economical to make a railroad 
as mech #4 possible on the level, and to clevate by inclined 
planes, in case thetrade is enough to keep a stationary 
engine comstantly at work." 

On these principles Mr, Easton surveyed the line from 
Leadon to Peterborough, and executed the parliamentary 
plans for that section in cmejunction with Mr. Rennie. 
Application was made to Parliament for an Act in 1826, 
but the menetary crisis of that year caused the directors, 
who were some of the most influential men of the day, to 
abandon the Bill, 

Mr. Easton then turned his attention to the mechanical 
branch of his profession, and in 1827 entered isto partner- 
ship with Mr, Leaky, of the Grove, Southwark. 

In 1829 the partnership was disolved, nud Mr. Exaton, 
having extended bis premises to pat up a larger engine, 
conceived the idea of letting steam power to trades re- 
quiring small power, and for more than 20 years bad for 
his tenants, tters, spectacle lene makers, isinglass 
manofacturers, &c. In 1895 he designed and carried out 
works for the supply of Ramsgate with water, Havi 
noticed that at low tide namerous streams of perfectly fresh 
water ran into the sea throngh the sand and beach, he con- 
sidered that by sinking wells inland in the chalk, and driv. 
ing tunnels at about the level of low-water mark, these 
weald be intercepted, and an ample supply obtained. This 


plan proved perfectly eucorssful, and bas since beem generally | Yale 


adopted in obtaining water [rom the chalk near the mea 


coast. 

In 1894-85 Mr. Easton was consulted a4 to the ineprove- 
ment of the navigathn of Crayford Creck. and was ap- 
pointed engincer to the commissioners, which post be re- 
tained for upwards of 50 years. Under his directions both 
Dartford and Crayford Creeks were deepened and alteredt 
so os to admit of vessels of considerable tonnage 
getting wp as far a4 the tide flowed. He alee had under 
his charge the whole of the drainage district from Wool- 
wich to Dartford, and carried oot works by which the level 
and the sonkaje water was so much bowered that not only 
was the land converted from swampy pasture into Grst- 
rate arable land, but agwe, which had for years been a 
scourge to the meighbourhood, became almost unknown, 

In 1887 Mr. Easton took inte partnership Mr. C, E 
Amos, the basiness being thenceforward, for nearly 30 
years, carried on ander the title of Easton and Amos 

Three yenrs later he was consulted by Her Majesty's 
Coromissioners of Woods amd Forests nx to providing the 
water for the supply of the fountains recommended in Mr. 
Charles Barry's desigu for Trafalgar-equare, and having 
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already successfully sunk artesian wells into the chalk, he 
advised the ado of that mode of supply, and sub- 
mitted a plan for carrying it out. 

Two wells wer sunk ander bis directions to a depth of 
200 ft. inte the London clay—eone la Orange-street and 
owe im front of the National Gallery, and counceted 
together by a tunnel driven at that depth through the clay. 
Borings were made into the chalk, and the result wae fo 
seceranfal that net oaly the fountains, bat also all the 
public offices in Westminster, the Barracks, and ultimately 
the Honses of Parliament were supplied from these works. 
The water was also served to St, Janes's and Buckingham 
Palaces, Sir James Clark having specially recommended it 
on account of ite salubrious qualities for the use of Her 
Majeaty. 

Tw 1848, at the request of the Commissioners of Woods 
and Forests, Mr. Easton reported on the question of cleans- 
ing the Serpentine. He proposed to level the bottom, 
and, having fleat cowered the softer parts with brashwood 
of long straw, to spread a layer of concrete over the entire 
surface, thes aaving the cost and annoyance of removing 
the mad,'in the manner recently adopted. His plan waa 
wot acted npot at the time, but im 1657 the lake in St. 
James's Park waa most saccessfully treated according to 
his suggestions, and an abundant supply of water obtained 
for it by sinking a large trench into the Thames ballast 
that onederliecs the peat and clay of Westminster, Laying us- 
jointed earthenware pipes, covered with brashwood before 
being Gited in, and conducting them to a well on Dock 
Istand, from which the water was raised by a pomping 
engine, Later on, when the Gltering scheme ot the head 
of the Serpentine (with whieh he was in no way connected) 
was abandowed, he utilieed the engines there to obtain o 

| further supply of water, aud carried ont a network of pipes 
which afford an inexhaustible supply of water for the parks, 
| roads, and plantations, and fer almost any number of steam 
| Gre engines round the palaces and public buildings. 
| Ansong his smaller works were the arrangements for the 
supply of water to the house and grownds at Osborne; the 
| water works at the Horticultural Gardens, where he suk 
am artesian well with success ae great as that which 
attended the sbmilar works in ‘Trafalgar.square ; the supply 
of Torquay, where the water is browght from Darteooor in 
pipes, which for several miles are uoder a pressure of tome 
390 Ib, per square inch ; the Brighton Water Works, draw- 
ing their supply from wells in the chalk, and distributing 
it in zomes at different levela, The works here enemerated 
are theot ia whieh Mr. Exston waa Bineself more immedi- 
ately concermed, but during Lis whele career be had the 
control ated supervision as semior pariner of an extensive 
manufacturing business, dersanding a great deal of atten- 
tion to details of management and great financial ability. 
His Grm, as is well known, was largely in the 
erection of paper and corm mills, hydraulic machinery of 
various kinds, especially ceatrifugal drainage engines, and 
other works oo #umnerons to mention. In 1899 they erected 
the Gret continuous hydraslic lead pipemaking machine in 
London, and in 1864 established their branch works on the 
banks of the Thames at Erith, In 1866 Mr. Easton and 
Mr. Amos both retired from business, but the former still 
continwed to take an active interest in many of the worke 
he hav! originated or carried owt, and remained engineer to 
the (ioverument water works already deseribed till the day 
of his death, 

In 1827 Mr. Easton married the caly child of the late 
Mr. Benjamin Shaw, a gestlenan well known fn the Cliy, 
and twice in seceession Prime Warden of the Flshmongers’ 
Compntr. 

Mr. Easton's character deserves a moment's notice for its 
extreme simplicity and straightforwariaess of purpose. 
Acute in discriminating between right and wrovg, he used 
resolutely to adopt the course he coeuidered the honest ome, 
and would carry out bis views in the simplest and most 
direct manner, 





Ss 

Tar Ewa Suuven Mixx, Uran—Woe potico the Bre 
Devine, tn praciane the plopeety neon eo the Exaca tet 

. bo aa the ilrer 
Mine, at Utah, Tho Exama maion has already achieved 
marvellous celebrity from the richness of its oon, and thelr 
great extent, and the report of Professor B. Séiliman, tho 
well-known 


mineral 
proceeds 
eaguine 
hefore 
the public is valued at 1,000,000/, eo that the whole of the 
eapstal will be handed to the rendora, balf in cna, for which 
« 
up shares, On the other hand the of the property 
will receive ore sow en route for England to the valao of 
18},500L, equivalent to n divider of 18 per cent. for one 
year, besides the mine and o! connec! 
i and plant upon the werks. The 
already raised and forwarted, and tho smelting of that now 
mee up at the mine, will also provide working cnpital. The 
irectora propos to limit the dividends to 18 per eent, per 
annum, accumulating « reserve fond, until it amoents toa 
year's dividend at that rate, after which the whole of the pro- 
coeds will pad ewer td ph mr gy pep re- 
servations as the directors think advisable. A special feature 
mentioned in the prowpectus la that of paying dividends 
monthly, and the dirctors antleipate extevmely favourable re« 
walts from the feet that the reports show that returns will be 
eae, and very large, even upon the great atscunt of 
cape 





pplications are now made to the public, and half in fully paid- | 
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THE PORT OF ILARTLEPOOL, 

Ara recent mecting of the Hartlepool and harbour 
commissioners, o somewhat interesting report was read by 
Mr, J, Howkins, the engineer, which contains a description of 
the exact condition of the barbour and works connected with 
pgm age gee py 

iging rameds— UC of 21,000 tons 

beon dredged from the entrance to the old harbour, and de« 
posited at sea by the hoppers during the past month, teakin; 
atotal quantity since the commencement of the erasan al 
179,680 tons. uswal monthly soundings were taken on 
eS ee ee t in the 
depth of water in the 0 leading to the obd harbour to 
seawarda of the harbour entrance, and a slight diminution of 

depth within the harbour itself. I have taken this 
opportunity of bringing before ir notice a comparisons 


between the snow obtained and those existing at the 
same period of last year, and of the year previous, and also 
to offer a few remarks founded on my own observations. I 


have found by referring to the charts exhibiting the sownd- 
ings taken at these dates that in Ovtober, 196%, thero was 
not a single sounding, within the ares now oceupled ¥ the 
channel and extending about 400 yards to seawards of the 
end of the old pior, showing « depih ef 7 ft. at low water of 
spring tides, and very few showing even 6 ft. of water, ex- 
copting is the owter line where the channel reaches the 
ni contour line of that depth in the bay. In October, 
870, there was on aren of ©} acres, all of which covered a 
depth of not less than 7 Mt at low water of spring tides, nnd 
scoording to the sound! taken during the present October 
there is now an area of 16 acres covering depths of 7 ft. and 
upwards, In November the area cochming dopths of 7 ft. 
and upwards was nino acres, amd in March Inst it was re- 
daced to rather less than six acres, eo that it la evident that 
the chamnel had bees aSected by shoaliag during the winter 
months to auch an extent es to lose one-third of its deep 
water area, Part of this Joss was, I think, due to storms, 
but Ido not think that the deposits thes formed are to be 
neil eo much alarm EF slow growing — 
sand w on increasing and encroaching, because t 
are fed from pA ebandant muree, and the F otion whack 
supplies them is constant and well sustained, though mot 
oe The reason I bave for supposing that part 
of the deposit in March resulted from gush a cameo 1 that 
the sound taken in June following showed that the 
channel had been sare thas to ite former dimen- 
sions, and it was improbable that this hed been entirely 
effected by the dredging which hnd taken place up to that 
time. Tho shoal had teen t enough to remain 
over May, bat wae removed by another nat effort of the 
currents previows to Jane. I think I bave now stated 
enough to justify the confident as entertain, that a 
deep-water ehannel to the old r may not only be 
excavated but may also be maintained without mueh diffi- 
eulty, Constant dredging in favourable weather will no 
dowbt be required, and es the winter seasan cannot be sade 
aseof at present, two or throe months in every year will have 
to be devoted to the work of repairing the «fects of the 
encroachments likely to take place in the winter. Tut as 
the brenkwater works aro extended, 1 anticipate that the 
dredging operations will be carried on mock longer thas at 
with more security to the plant, owing to the 
additional — which will doubtless be afforded to 
this part of the 


Old Hartour Works—lIt has been necessary to cerry out 
during the month eome tainor repairs, both tothe foundation 
of the Town Wall and to the end of the old jetty, the Intter 
work being particularly rotten. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrnpumssnover, Wedarslay. 


The Cleeeland Irom Marbet.—Yesterday there was con- 
siderable animation om ‘Change at M “mm Pig 


we 
itun could 
koep him coew 
being obtui 
genuine 


fer delivery over the next six months. The 

of the trade of Cleveland is shown by the 
statistios just published eonorralag the make durin October, 
Of the 182 blast furnaces in the North of Ragland, mo fewer 
than 194 are in full blast, 


The New Blast Purncces—Thore aro nine now blast fur- 
naves in course of construction in the north of England. As 
might be expected, the most of thes are being built in 
tho Middleshromgh district, which is certainly the greatest 


irom ecien| in the world. by Irn 
Co., Tridiedcongh, aro building one; Cochrane and Co, 
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Middlesbrough, are building one; (Cjere, Mille, and Co., 
Middlesbrough, are building two; B. Basauelsom Co, 
Middlesbrough, are building one; Consett Iron Com 
ny, Consett, are building ome; the North of England In- 
ustrial Company, Stockton, are building one, and the 
Rosedale and Ferryhill Iron Company are builiing two, 

The Finished Iron Trade —Every branch of the finished 
irom trade is in a satisfactory condition and the proepecta for 
next year are moet aseuring. Hail lequiries are numerous, 
and considering the 
tin, Atpesica, and India, it is generally calculated that the 
North of England will have as good « year in 1872 ne it has 
had for a Jong time pest, In ———— of the pouk 
activity in the iron shipbuilding trade Chroughout the - 
dem there isan immense di for plates and angle iron, 
bars, bolts, nuts, and rods. 


Tie Nive Hours’ Movement at Middtesbrovgh-—Last 
week we called attention to a meeting of enginecrs which 
had been held at Middlesbrough at which it was resolved to 
a the nine hours’ ayetem only on condition that the 
Sunderland terms were granted, “On Saturday lest the 
whole of tho Gtters, smiths, boiler makers, moulders, pattern 
makers, and labourers conmected therewith, emplored ant 
Messrs. Bolckow, Vaughan, and Com ‘s works, Middlee 
brough, gave notice that unless the nine hours’ eystecs was 
on terma with overtine unaltered, wis. that each 
ey should stand ¥ itself, would cease to work after 
the expiration of 14 days. employers have taken no 
eetiog in the matter. To-morrow (Thi nf) evening & mass 
imecting of the men isto be held at Middlesbrough. We 
hope that the question will not be neglected, for there is 
always a fear ef mace! stirring up a feeling to strike if 
demands are. not ily acceded It would be far 
better if the masters, instesd of allowing time for the holding 
of public meetings, called their men ther amd quistly 
discussed the question and arranged matters is an amicable 
way. 


nn So 


to 


NOTES FROM THE SOUTH-WEST. 

Rotiway Irom for Austria —The Crnigforth sorew steamer 
bas cleared from Cardiff for Trieste with 1020 tons of railway 
tron suppled by the Khymaey Iron Company. 

Progress of Maceteg.—Tho tron works at Mavateg are in 
A prosperous state. A new containing 21 puddling 
furnsces and 12 balling furnaces, will be in workin in 
afew days. Important adiitions are bei to the 
liwydorth tin works, [t ia sleo rumoured that = cotton 
nowy, will be shortly established by same Manchester 
capitalists. 


New Line to Thorntery—Tho branch lise from Yate to 
Thornbary la now nearly completed. It is expected to be 
opened for traffic carly next year. 


Strike im the Forest of Deen.—A miners’ strike in the 
Forest of Dean, which Issted some time, has been happily 
brought to a conclesion. The masters concede an advance 
of wages, bat ther refuse to abolish what is known as the fire 

Y pay eveters. 

Trade at Ne .— Trade is toberably brink at N, 

The demand tor Now ft team coal has been Patt ae 

een comparatively a there have, 
considerable shipments to United States; 
of rails bave also been made to the west 
coast th America. Somme voasels have arrived with irom 
ore from Spain. 

Great Western Railway—The Great Western Railwa 
Company, in making their line from Newport to Pont a 
will erect a bridge over the Usk below the Duckpool fm. | 
The bridge will consist of five «pana of 40 ft. - It will 
be 12 ft. above high water at apring thies 


. . South Midland Raifway.—A meoting to coeulders schame 

by whieh it is to connect the Welsh and Forest 
eoabfields with tharsptom, was held at Gloucester on 
Seturday, The chairman «id the Severn must be bridged, 
but it was not probable that more thas one bridge woul! 
be aun or built; it behoved Gloucester men, then, to 
— — to secure —— the bedge on the 

at site, which appeared to be near Sharpoees. Mr. Pain, 
one of the engineers concerned, deseribed the proposed line, 
and stated that Lord Fitahardi had ansounced his in- 
tention to oppose any bridge scheme. A resolution was 
unanimously adopted to the effect that the South Midland 
Railway would establish the beet and most direct route from 


Devos and Somerset Railwoy.—This line is expected to 
be completed in shout seven months. 


Sewage at Taunfon.—The Taunton Local Board of Health 
has been agnin ccoupied with the question of the di 


the sewage of the town. Mr. Button, of the Exeter Sewage 
Cosnpuny, who recently offered to purchase land, ereet, and 
earry on works for the disposal of the sewage, the 


a@sir over to the Board at the expirstion of thirty yeara, haa 
now sought # provisional agreement for three months to 
enable lum to form a aes with a capital of 80007, 
‘The teres applicd for are that the Hoard should grant him 
@ leaso of the works for 25 years, he paying the nominal 
tent of Si. per annum and cent. anpuns for the 
outlay, and undertaking to hand the whole premises over to 
the Board on the exptreion of the lease, the Board for the 
a to pay the expense of bringing all the sewage to one 
ite 

W% at Poutgpridd.—The men is the employment of 
Mr. lands, proprietor of the Newbridge | ollywion 
colliery, threatened to strike om the Ist inst. They have had, 


however, an siltumcocf O per cent. granted to them, and 
they accordingly remain at work. 


Trade at Merthyr Tydfil.—The iron trade in the Merthyr 


—* 
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requirements of Germany, Austria, Rus | the 
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Tydfl district remains in a fairly pros condition 
Large quantities of rails are being made for the Southern. 


States of America, There is also some demand for bar iron | offec: 
on Italian account, 





FOREIGN AND COLONIAL NOTES, 

Kaipara (N.Z) Railwoy—A commencement has boen 
made with the works on the K. (New Zealane) Railway 
at Hawkine’s Point. The railway isto comncet the waters of 
Waitemata (Auckland) with thoee of the noble Kai’ 
harbour on the?wost coast of the north island. The tine will be 
about 16 miles in length, aed the metrect has been taken 
Mr. Edgar for 43,00 The lino is expected to be Gnished 
in 18 months ; it will open up & large extent of fine agri- 
cultural country. The cost of the line is to be borne by the 
Province of Auckland, alone, no portion of the outlay being 
sustained by the general Treasury of New Zealand. 


The Belgian Tron Trade—Thia trade is favourably epoken 
of. The demazd for raila, which has been langaid for some 
time past, has experienced an improvement. 

Another Great Bridge over the Missouri—Mr. L. B. 
Boomer, of Chicage, has obtained a contract for building a 
bridge across the Missouri, at Atchrsom, Kansxa. The bridge 
is to be completed within twelve months for £50,000 dollars, 
that sum including the approaches, 


Victorias Locomotires.—The tender of a Ballarat firm for 
the constrection of ten locometives has been accepted by the 
Victorian Government, The price of the engines, exclusive 
of wheels and asles, is te be 2000. each. may soem & 
stiff figure, and so no doubt it is. It must be remembered, 
bowever, that it costs a deal to transport an Einglish- 
built epee to Melbourne and reconstrect it om its 
arrival, 


ame pace oe the help ve joan which it — 
parti negotiated, Suez Canal Coan oe bo 
vaabled to pay in the tlrat quarter of next pan fey coupons 
which became due upon its obligations in April, 1871. The 
company niso hopes to be able to provide in the course of 
next year fur the coupons of October, 1471, the coupons of 
Apeil, 1872, amd the coupons of Oetober, 1872. In the course 
of September, the company sold plant to the value of 10,004/,, 
itis this item whieh caused the receipts of the month to be 
exceptionally heary. The ordinary revenue from the transit 
of ships hrough the canal increased, however, in September 
to the extent of S2071, as compared with September, [870, 


The Narrow Gange in the United States.—Two narrow 
rue locomotives have boon sive from Pitteburg for the 
therokee Railway Company of G in. were 
first narrow gauge locomotives built west of the Alleghany 
moun 


Lake Shore and Michigan Sowthern Railwoy,—Thie com- 
pany bas built at Elkhart, Indiana, # machine shop of brick 
and irom 600 fl, in len, by 120 ft. in width, with a black- 
arnbtiee’ a! therewith LOO ft. in by 72 fh 
in width. The cost of these shops, together with some other 
i ta, was 141,85] dole. The machine shop at Adrian 
has been tiated to the car departenent, and the ahop at 
Laporte has been entirely discontinued. These measures are 
o7, to secure rather important economies. 


P Canadian Steam Line.—Mr. Cramp, of Montreal, 
has been in England during the last few days. The object 

his mission is to arrange preliminaries in regard to a pro- 
posed new steam ship service to the St, Lawrence. 

The Awefralian Overiand Intelligence as 
to tho progress of the great Aus! evurlind telegraph 
is ~ ht down a — 23. The information to 
h a meu rogress was 
all the sections, and the partly contracts were well forward. 
Hain was, bowover, & good deal wanted, 


Indian Railways. —The tender of a Poona firm for the 
construction of the Goolberga and Hyderabad (the espe 
line is said to have been accepted. In that case, the wor! 
will be well in hand before the close of the year. The sar- 
voys for the M. Railway have been completed; and in 
regard to the Carwar and Dharwar districts overything 
is nearly ready for the final orders from Simla. 


Coal at Boston —Tho receipts of coal at Boston, U.S, to 
October 10 this year were as follows:—Anthracite, 451,059 
tome; Soe, sa 600 tomes en foe 2 ne tons. 
Ln the corresponding peri 870, it — 
Anthracite, 446,711 Pep 3 Cumberland, 160,010 tone; and 
foreign, 69,304 tons 

Steam Shipping af Quebec —It is stated at Quobee that 
Sir Hugh Allen thtends to make Quebec the head-quarters 
of the Allas lise. It is also stated that the Allan meamers 
will not proceed further than Quebec. 


Adelaide and Glenelg Railway.—It is to con- 
of struct a line between Adelaide, thee itatol Seutk Assttiie 


and Glenelg. A bill to authorise the construction of the 
line bes been brought into the South Australian legislature, 

Montreal and Otfewa Juxction Raileay.—lt ts proposed 
to construct » line under this title. The total distance will 
te only 89 suiles, amd aceording to the working plans the 
outlay will net execed 15,000 ¢ mile fore 4ft. &} in. 
road. Mr. Legge, C.E., of Montreal, has prepared the plans. 

Steem Shipping at New Fork.-The enpital invested in 
the steamers plying between New York and foreign parts is 
estimated at upwards of 23,000,000 dols, caloulating the 
average burthen of each veel at 2500 tons, This is pro- 
bably a low calculation, rather than otherwise. 


Telegraphy in the Woast.—The Telegraph Construction and 
Maintenance Company has now completed the laying of all 
its submarine cables between Marmaritea, Rhodes, Candia, 
Neth, and Conea; between Cyprus and Latakia, Ramos 
and in, Nuovo, Sedo, and Tehesme ; avd between Mytalene 
and Aivali. The public will thus be enabled to transmit 
toesmgers by these cables throughout the Archipelago. 





the Seo suske on whee 


being made with | Curse be 








intended for constant employment in the imperial 
im the enpital, and others are to be sent into the various 
provinces, 





NOTES FROM SOUTH YORKSHIRE. 
Suerrimin, Wednesday. 
New Railway Station at Rotherham.—The now station at 
Rotherham om the brasech line from Sheffield of the Midland 
Railway Com Coe i enenee - 
passenger tra boreu 
were the contractors who bave erected the stru which 


gers 
Eo “Toots ay ted to the ive clase The 
anion will ang ag minh to rat ye &e., traffic. 
Walefted Water Works Company.—The Wakefleld Water 
Works Company are secking to obtain additional borrowim, 
powers to the extent of 63,0001, by application to the 
of Trade, of by an Act of Parliament. A resolution to that 
effect has been passed by the shareholders. The t 
eaplial of the company is (8,700/, and, with the tional 
amount proposed to be raised, will be 121,704, 
The Tromeags for Shefleld.—A 
Shee teed Toon Cosa aa for 


at a former meeting be 
approved. 

Colliery Bztension near Barasiey—For mome time t 
operations lave been in head ‘a order to reach the Wood 
moor seam of conl at Carlton, H ee ee eer The 
shaft having bees sunk to a of 42 ft, the haa at 
length teen met with. Itis about Sift. in thickness, and 
has been dl by experi miners and various geatle- 
men to be one of the and mont reliable beds of coal 
in the Yorkshire district. Another shaft is being 
onal, ond wa be oe by Aa ae Ld The 

age was put t ughly en in cel tion oeca- 
Somtn bonion made of the first half ton of coal rnised. 
it ls found belongs to Lord Wharneliffe. 
The jected Midland Railway Ertewsion 

wn pt & reoent communication T Lontiened this 
ject, aed I am now further informed that the Midland 

are 


will be made to Partia- 
oe ma ore Midland 
beeydale begins, just before 
slightly on th south cide of athe roel under 
on the » or 5 
the Holmeseld and Ovler ‘Bar-road, and : eee So 
pe bye Baslow, a short distance below Carber mill. 
in, 


Fe 


way Companies, 
Another Proposed Railway Ertension—Amonget the ex- 
tension schemes, the ny rumours caeeet i h is 


eystemn fo Malton, Pickering, and 

Maltonians have held a moeting in suppors of this project, 
but a it seems to have ean bonssied om acvwunt of tho 
arbitrary Gxing of train times by the North-Eastern Com 
yy on the orvasion of the Tisit to Scarborough, I am 

P to believe that it will drop through. 
The Nine Hours’ Movement at 
movement st Sheffield has very 
since my last lotter, Muosars. Camaoll and Congeny 
* 


ShefSeld Nine Hours’ ue, Wi 
rewults without a single strike resulting, holds» publio do- 
Seas eee an eee 

to jose enn) w ive 

and at the same time to congratulate themselres. The con- 
dect of those masters who refiase to grant the request of the 
men is also to be taken into consideration, and the course of 
action to be pursued in such eases decided, ‘The system bas 
also been adopted at the Parkgate Iron Works, Kotherharn, 
Guest and Chrime's brass fo Rotherham, at Staveley 
Works, idge, Renishaw, and, in fact, at all the im~- 
portant works in this district, Sereral miner wages agita. 
tiows are in progress, ameonget them that of the rallway 
draymen who ask for not more than twelve hours and 2s. per 
work alvance on pressat wages. 

Trede of the District.—The whole of the Sheffield trades 
amd the snisceilaneous brasches of industry are in a most 
prosperous state, and there are excellent prospects of what 
the men term “a good Christmas.” 
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MACPHERSON'S SELF-RELIEVING SAFETY VALVES. 


We annex an on 


cP lesa acai an arran poet hora 
by ae rplaneon, of designed Tron Works, 
figures, 


1 N the guide for the 
the valve chest with steam and 


would be produced by adding to the weight D, 
‘This ia caused by th ening tha valve B, duo 
to uci the 


and 
between the centre of the weight, 1), 
and the faleruzn of the lever, C, which bears on 
valve, A. This result ie Ons te the anate given 
to the levers for loading the valves 
as shown by the dotted 
Soon: Saconovemenen ofits seoeacen 

oe it, 

fraction of an inch that the ralre vised 
from its seat, willallow a jonate amount 
eficct of 
to that of the weight LD, which, act- 
ing t the lever C, on val: 
crum, 


——— 


1 is the en. 
graving to teceive the rod, K, of a water-level flont I, in the 
erent 

would come in contact with the the lever G, thus 
tion of the weight HL; conse nently 
would then open the valee {i and 


ww the steam to escapa, thereby aitteation to 
the state of the boiler, at the same time ing the pees- 

eure. 
It will be soem from the description wo hare given, that 
gi EO Oper 


Mr. igen mig apg von large area of d 
ing, while, as in Mr, Bamsbottom s valves, it is 
Sportissatcly heviag the peers os thee ae 
ther. 
a gement ise is ouch thet the coodition of the valves 
may at all times be tested simply by swinging inwards or 
beards the weight D, 

—oO—— 
INSTITUTION OF NAVAL ARCHITECTS. 
Tux Council of the institation of Naval Architects have 

issued the following circular relative to subjects on which 


commanications are desired. 
* The Council of the Institution of Naval Architects have 
under consideration the of providing ® jood 


tution, and others intercsted Ks as Quan 
which they will be gind to Fo COMM Unioat sone 
the Annual General Moeting in March (20th to 20rd), 


“To intment, it ia requested that al! suel 
sane ner forwarded to the Secretary of 
Institution mot later than the 20eh 


such papers shoul! 
Christrans Be, fs order that ho mony be abies nae 
as ic able to make 
table preparaticce for the in 

“In naming these subjects, it is by no means the inten- 
tion of the Council to restriet gentlemen desirous of reading 
a on other matters, nor is 

an exhaustive ane.” 


Subjects for Papers. 

1. The construction of vessols for const delence, 

2. The effect on naval construction of torpedoes, or other 
modes of submarine attack. 

5, On the results of the best modern practice in ocean 
Menm navigation, with rvference to the Intest modern im- 

te—euch as surface condensation, super-heating, 

compound engines, amd the like; also the yaluo of each of 
a npeanty, eshepuiay the results of any actus! 
er ts to test this point, 


On the friction ge ge marine steam empines of 


different forms; and on iMerenee between thie 
indicated horse power de in the cylinder, and te net 
eTcetive horse power available for the propulsion of the abip 


the water getting too low, beer yer Len the float rod | 


—— 
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intended that the list shoul 
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after workiag the alr pump, slide, valves, and other moving 
parte of the engine. 

5. Om economy of fuel in marine engines, with detailed 
traults, 

© Os marine botlers, their forts, rate of combastion, and 
the proportion of their rarious parta, 

7, Information #4 to the alleged rapid deterioration of 
marino boilers supplied with water from surface condensers 
and the reenedios for the same, 

& Ga methods fir starting, stepping and reversing marine 
steam engines of high power. 

t. On the life azd cost of maintenanes of merchant steam 
shipa, 

10. The design and eoastruction of yachts, 

It. On the time allowances of yachts 

12. Oa legislative interference with the construction, 
stownge, and equipment of shi 

18, eect upos shipbuilding of Lioyd's rules, the Liver. 


| pool rules, and the rules of other similar societies for the 


classiteation of ships; aed om ships not classed. 


1h On methods for the proper strengthening of ships of! 


estrome proportions, and on the Jrecautions necessary to 
insure theireafety at een. 


1, Om tho prescat state of knowledge of the Mtrength of 


materials a4 applied to shipbuilding, with especial reference 
to the wee of steel, 

16. On the muasting of ships, asd on iron and etoel masts 
anil yards, 

17. (nm the disposition and construction of tulkheais, 
and on their atiackmsent to the sides of irom shige, 

18. On machines for the eoonomising of labour in the oon- 
truetion of abipe. 

19, On the usoof machinery for ecosomising labour on beard 
ship, whether merchant ships or ships of war, and whether 
for loading or manaurring. 

20. On the best method of clearing vessels of water in 


21, On the means of 
ahipe 
22. On instruments fir measuring and reconling the rolling 
of ships, both ns to time, and extent of roll, 

23. On the measure and amount of resistance Opposed 
to n ship's progress by the water through which it mowes, 

24, Exact information (either experimental or theoretical) 
Ot the efficieney of propel 

25. On the ventilation of 
draughts, with details of any 

20. Exact information, 
steering of ships fitted with balanend rudders. 


the event of & heak, and om any novel form of ship's pusn: 
mead of 


accurately tneuesting the & 


ships by natural and forced 
fystem in actual operation. 


27, On methods of steering ships which have been deprived 


of thelr redders. 


28. On telegraphic or other communteation of orders on 


| board ahip. 


20. On floating structures for special 
docks, lighters, tank vessela, Hyht « 
others 





0, Om the cconorsie ralue of form asd proportion both in 


merchants rerscls and in ships of war. 


Coagtes W. Menniprenn, 
Hon, Seoretary. 
4, Adelp&l-terrace, Strand, October, 1871. 


| have not been failures by reason of injury done to tho hanks 












derived from experienca, an the 


parpow—sich as 
rs, taken ships, and 


STEAM NAVIGATION ON CANALS. Bi 
Wr publish below the Act recently passed in New York 
with o view to emcourage and improve the condition of the 


canal navigation of the United States. By the conditions of 


thie Act e premium of 100,000 dollars will be paid to the 
inventor of the best system of steam or other mechanical 

opulsion ae applied to canal boats, At a meeting held 
Ieee July the conditions of the trial tripe were arranged by 
the commissiog appointed to investigate and report upon 
the subject. The coeditions of the trials impose that the 
various cosnpetitors shall make mot less than three round tripe 
between New York and Buffalo or Oswego, and that the 
minimum quantity of cargo to be carried shall be 200 tons. 


| Each competitor will be allowed to start aa soos ashe is 
‘teady, but the whole of the year 1872 will be devoted to the 


trials if necessary, and the awards will probably not be made 
till a inuch later period. - 

Some doubts as to the exact constrection of the Act having 
been expressed, Mr. M. 8. Champlain, Attorney-General, has 
issued « circular explaining precisely the points tn question. 
First, with regard to the eligibility of tag boats, drawing 
cargo boats after them. It is decided that vessels of this 
class may be admitted into the competition, Second, with 
regard to the mode of propulsion. Tho commissioners 
are authorised to accept any incans of propulsion or towage 
other than by a direct application of upoa the boat, 
provided that such means of propulsion not interfere with 
the present method of tidy chp i the canal 

Tt is likewlso tated that the experiments heretofore made 
in navigating canals show that freight boats propelled by steams 



























of the canal by the swell caused either by the motion of the 

boat or of the wheels through the water, and the commissioners 

consider that there is no practical difficulty in mavigating 

the canals by boats carrying 200 tons of cargo at the rate of 

three miles an hour that arises from poy hee the canals or 

thelr strectures. The main difficulty to be orercome is to 

establish the ecomomy of steam or motors as compared 

with anima] power. 
Cwarrer 668,—Laws o7 1871, 

An Act to foster and develop the infernal commerce af the 
State by inviting and rescarding the practical and profit. 
able introduction woow the Cirnals, of Steam, Caloric, 
Rleetricity, or any motor other than animal power, for 
the propulrion of Boats. 

Passed April 25, 1871; three-fifths being present. 

The Poople of the State of New York, represented in Senate 

and Assembly, do enact ns follows : 
§ 1. George B. MeCielian, Horatio mour, Erastus 8. 

a = Dows, ares posemng tag ery 

Willis 8. Neleom, George W, pman, Willi . Wright, 
and John D. Vay, are hereby appointed a commission ta 
practically test and examise invertoons, or any and all devices 
which may be submitted to thems for that purpose, by which 
steam, caloric, pene or any other motor than animal 
power, nosy be practically and profitably used and applied in 
the propulsion of beats upon the canals; said exaimination 
aml torts shall bo had by the said commi at seach 

‘me or times during the season of canal navigation, for the 

year eighteen hundred and seventy-oe and seventy-two, as 
they may order apd direct; said commmbadoners shall havo 
the right, and they are hereby expressly required, to rejoct 
all sucis inventions or devices, if in their opinion mane of the 
said inventions or devices shall fully and satisfactorily meee 
the requirements of this Act; but sail commissioners shall 

Yemand and require: 1, The inventions or devices to be 

tested and tried at their own coats and charges 

of the parties offering the same for trial, 2%, That the 
boat shall, im addition to the weight of the machinery and 
fuel reasonably necessary for the propulsion of eaid boat, 
be cnabled to transport, and shall actually transport, om the 

Erie Canal, on # teat of trial exhibition, under the rales and 

regulations now governing the boats navigating the canals, 

at least 20) tons of cargo. i. That the rate of « mado 
by seid boat shall mot be less than an average of 3 milos per 

hour, without injury to the eamals or their structuros. 4, 

That the boat can be readily and easily is 1% or backed by 

the uso and power of its own machinery. oO That the sim~ 

plicity, economy, and durability of the invention of derics 
must be elesnents of ite worth and usefulness. 6. That the 
invention, device, or improvement ean be readily adapted to 
the present casa] boats; and Instly, that the commissioners 
shall be fully satisGed that the invention or device will lessen 
the cost of canal trasupertation and the capacity of 
the canals. Any means of propulsion or towage other Chan 
by a ditect application of power upon the boat, which does 
not interfere in any manner with the preeent method of 
towage om the canals, aod cumplying in all other respects 
with the provisionsof this Act, may be entitled to the benefits 
theroaf; Bat this shall not be construed to apply to the system 
known a4 the Belgian systezn, or toany mode of propalaon by 
steam engises or ise upon either bank a tes canals 

2 No oa shall be Feng hg the = in an 

mannor retard, hinder, or delay passage of ts mavi- 

galing the canals under the present system. 

4. If the commissioners herein appointed shall, w 
such examination and test as is provined for in the Bret 
tection of this Act, cometude and dotermine at any time that 
One of mere inventions of devices as afpresaid, but net to 
















































moet three in ——s a be in aim ree a full and 
satinfectory, practical, anid profitable to the wants 
of the poe dd by reason of a new, Sickel’ sad sedeamieal 


means of propulsion for boats within the meaning of this Act, 
it shall them, and not otherwise, be their duty to grant nto 
tho owner of owners of suck invuntions or devices, his or 
their attorney, their certificate or certifiontes, under their 
hands as such commissionors, that they have so determined 
and adjed to the owner or owners of the invention or 
device which, in the judgment of the sald comsnisioners, 
possesses in tho groatest degree of perfection the requisites 
moontioned im the first section, they shall grunt a certificate 
which shall be known as certificate number one; and to the 
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owner or owners of the next beet invention or device, they 
shall grant a cortieate as aforesaid, which shall 
es certificate number two; and to the owner or 
the third best invention or deren, Rey shall 
tifiente ns aforesaid, which shall be known 
nember three. 

€ 4 Before entering upon the datics of his office cach 
the commissioners herein named shall take and subscribe an 


by the said board, shall be paid out of or 
be awarded to the or recei 
teentioned im the third ef this Act, in proportion 
the amount awarded to the holders of said certificates, pro- 
viding such certificates shall be _— ; and if no steels 
certificate shall be granted, then the mume shall be paid by 
the Treasurer on the warrant of the Comptroller out of any 
in the treasury mot otherwise appropriated. : 
€ 6. Upon the production by owner or owners, or his 
or their attorney, of such ecrtificate or certificates as may be 
nted under the provisions of this Act, to the Comptrier 
¢ shall draw his warrant upes the Treasurer of the 2 of 
New York for the sum of 50,000 eotem, peretly to the said 
owner or owners of sald inventios, eo, his or their 
attorney, out of any money in the treasury mot otherwise 
appropriated, in caso but ome certifiente shall have 
aged by said commissioners. If two certificates shall hare 
ry 


Fanta and no more, then the said Comptroller shall 
draw his said warrant u the said for the sum 
of 45,000 dollars, payable to the owner or owners of certifi- 
cate sumber ome; and Comptroller shall nlso draw hie 


said warrant upon the said Treasurer for the sam of 15,000 
ey Fe to the owner or owners of certificate number 
two, If three certiGentes sball be granted by said commis- 
sionora, then, amd im that case, the said Comptroller shall 
draw his said warrant upon the said Treasurer for the sum of 
30,000 dollars, payable to the owner or owners of certificate 
sumber one; and ome of 16,000 dollars, payable to the 
owner or owners of certificate number two; and one of 
$000 dollara, payable to tho owner or owners of certificate 
number three 


§7. fon or before the first day of November, eighteen 
hundred and seventy-three, the comm berviabefore 


ee 

it attorney, out of any money in t 

herwise appoopeiased 5 but in the ease of the 

by said commissioners of more than one certificate, 

BS cnotivn tx of tein Sat, hen, ond ba that eave, the 
a 


be 
paod to the owners of the said certificates 


treawary 


In anawer to the many 
tiom relating to the eamale 


Dimensions of the Krie ond Oswego Canals and their 
Siructures, 


inquiries, the following informa- 
is given: 


CaxaLa 






Langth of Rett Gamal ecu 
L of Oswege Canal ,....... 
‘Wath at rarface of water 
Width at botvoan : 
Tine WATS 
we 
With Bench W; 





| errerrrette 2 
Deptt of Water... cn 7» 
Ba1DO ka. 
Height it clear above watoar lee secreseeserience cosseree 13 beet, 


Locks, 
No of Locks on the Erle Canal- Do 87; Bi W5_...00 T2 
No. of Locks on the Guucge Cennd SAR As 
Length of Locks, 110 ft. between 
Wihlth at sar 
Whith on bostoas 





Boats. 
The following are the outside dimensions of two kinds of 
the largest sized boats in general use om the canals: 







OST TT te, 
ae SORT ie 
335 toma, 
oe “ . 
oometruction of 
taal of this class; they vary, however, somewhat In depch of 
ai 
SULI-NEAD BOATS 


Degas - 

Depth over all A... .ssseessereyen $2 -soaney 
From: the point 6 ft from bettam to the top 
hull, the sides fall in 24 tn, 
arrying capacity about ... .., 
Light weight abot ...0... ee, 


Fors of Bows. 
The folowing from the Canal Regulations and from in- 








ENGINEERING. 


structions Lesued by the Auditor of the La finns faassen 
show the shape of required and gemerally on boats 
navigating the canals: 

“40. In order to other beats aed the canal banke 
and struetarcs froen injury, no scow or other boat, hervafter 
to be bailt and mateered, shall be permitted to navigate 
any canal, unless the whole bow of sald scow or boat be 
eo of an elliptical or semicircular form, the versed 
sine of which shall not be lees than one-fourth of the chord.” 

The bow of a ship, veel, or boat ix iletined to be the 
rounding of ‘her sides forward, beginning where the planks 
arch inward, asd terminating where they close at the stem 
or prow.’ In this sense the word or term is used by the 

Board in tho regulation when requiring the wbole bow, 
not the top of it or deck ouly, to be cumstructed in the 
elliptical form dew - 

“A boat constructed with a bow having the versed sine 
longer than one-fourth of the chord does not conflict with 
the regulation.” 

“ The radius, where tho versed sine in one-fourth of the 
chord, can always bo found by multiplying the ehomd by 10 
and dividing by 16. The result is the length of the radius.’ 


Prom the Regulations of the Canal Dowrd. 

No boat drawing more than 6 ft. of water shal! be cleared 
after the first day of Jane, 1804, by any collector on the 
Erie, Oswego, and Cayuga aed Sencen Cannls; aed that it 
shall be the duty of every collector, superintendent, inspector, 
and weigh-master, to cause every beat found rwlating the 


regulation on this subject, to be so far unloaded as to being 
her within the i limits; and in every case where a 


boat is so = 1, the feet shall bo entered on her clearance, 
with a statement of the portion of her cargo taken off; and 
in every case where a shall be found drawieg more 


water than 6ft., as — in this regulation, her enaster 
or owner shall be —. to a penalty of 2) dollars, to bo 
i and colle and every collector, super- 


No boat or other craft whose height c¢ distance from the 
water line of auch bost or craft to the thereof shal! 
exeoed 11 ft. 3 in.; aed no loaded boat or other eraft whose 
cargo of any part thereof, is so arrusged or placed an such 
boat or craft, so that the top of extreme beight of the samo 
shall exceed 11 ft. 3 in. from the water line of such tadened 
boat or craft ; and no steamboat, tag, or other crait propelled 
by steam, whee height when the top of the deck, machinery, 
fixtures, or other apparatus shall exceed Lf ft, Sin, ehall 
allowed or permitted to navigate the Erie, Oswego, and 
Cayuge and Seneca Canals. 

boa! 


ta propelled or drawn by steam, together with the | 4 


boats in tow thereof, shall hare preference at the locks over 
other boata and floats, except as otherwise provided by 
wtatute, « 

——————— 


GLASGOW UNIVERSITY, 
Tux Youso Cuaim or Tecuica Cuemsrer, 

Tue Chair of Technical Chemistry, which was foanded 
some time ago in comnexion with Anderson's University, 
Glangow, through the avanificence of Mr. James Young, 
who invested the sum of 10,000 guineas for the pa was 
publicly inaugurated on last Tuesday week by the detvery of 
the introductory lecture by Professor (rustar fh of Boman, 
whose appointment to the chair we mentioned in an article 
pon beret: ies TF dang Besides being wade 
imtroduetory to the course of instruction in teck- 
nical i Professor Bischef's lecture was also made 


fessor Bischof > tech 
into its chemical and mechanical branches, the former teach- 
ing the nature of all known bodies, as far as thoy are applied 
to practical purposes, their behaviour, how their properties 
are based on differences of composition, how they may be 
com| from their elements or more elementary combina- 
tions, or, om the other hand, extracted frosn compounds, 
and, finally, how their composition is altered under certain 
comditions. T; depends upon various other eclonces, 
sath as chemistry, mineralogr, botany, medicine, Re. It is 
in sible to enter the Sale of metalburgy —- a know- 
mineralogy; it is impossible to fol up suceess~ 
fully the study of the various dyeim; . 


k : materials extracted 
from the regetable kingdoan without a knowledge of botany ; 
and no one can devote himaelf to the comsideration of the 


all-important questions of food and drink without a know- 
ledge of their effects upos the animal aystom, which sned:- 
ne salons can panna bi) lecturer tneteneally x — 
history o a chemist mt) 

Aristotelian period en hough the timeot the nlehemista, 
and stated that Hobert Boyle ta considered to be the Grst 
~— who broke the ice, and enneavoured to free chemistry 

the merornary tendency of the firmer ages. He tried 
to work in chemistry, not as a physician of an alchemist, 
but as a natural pher, and with him commenced what 
mony be called the recent era of the science. The alchemists 

their predecessors did not know the principles, the 
fundamental laws of science; they wanted to apply science 
before they understood its Principles 1 ip fnot, they did not 
care for science, but only for gain. Mr. Bischof selected 
several illustrations of the sort of subjects which will fall to 
be discussed in his subsequent prvloctions, inatancing the 
Bessemer, Martin, and Heaton processes for the production 


Pro- | annus could be recovered from the 
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of steel, explaining the peculiarities of each, and the con- 
ditions un ir which enstl of them is to be preferred to tho 
others. In respect of the Heaton process be referred to 
some investigations recently made by Griimer, the French 
tnefallurgiet, whe had come to the ¢oselusion that, 


count of its greater expense, it could only be ecfully 
employed with cheap irom ores, The lecturer then refi 

at some length to Mr. Heary ‘s method of gbtaining i 
chlorine on the Jonge oonte for use in the manufacture 
bleaching powder, principle of this method consists in 
pasiag hydrochloric acid vapour in « heated state over 
porous bodies img ted with a solution of sul of 
copper, The meti was frst described at the Liverpool 


ealt: 
was tendered extremély 
the Britiah Association at Edinburgh Mr. Desco: 
ssalied tha ouseshy of Ste Blotbat that be sentees cre 
ex curiosity of Mr, Bg it he I 
to visit the works Of Mr. Deacon eye pms 


posed by trans of ealphuric acid, in « circular salt-cake 
isdmetiore acid being generated. ts 

j arged with 15 cwt. of snnterials cvery 

24 hours, this being Lipa 


wee. 


aa ne — chissey changtt wae om aeged in order 
to draw the gases through Verious parts apparatus, 
and on this sceoust Mr, Deacon had to contend with another 
dificalty through the volatilieation of some iron with the hy- 
drochloric acid, by which the passages of the decomposer 
ually became choked ~ A Roots blower was substi- 
tuted for the chimney draught, asd mow the deposit of iron 
and dust ean easily be driven forward by an acorlerated mo- 
tion ot a After — the mpeer, Ge chio- 
rine atsompberic are washed, passed 
through & tower containing chloride of ealcium, in cedar to 
dry them. ‘They are then passed into the blesching- 
ehamuber, where the chlorine acta upon the lisse ex 
its influence. The plant at present in use at Mr. 's 
works has been in continuous operation since the Sth of May 
last without showing any signs of wear and tear, turning 
out, on the average, 10 toms of bleaching powder per week, 
It is stated that hy moans of Deacon's new process bleaching 
ender on De manatee of OS pet ben lee an 7 
Yeldon’s well-known process. Mr. Bischof considers the 
Deacon #s is entitled to be regarded as « practical suc- 
cess. Next in order, the lecturer referred to the Claudet 


for the extraction of ee 
i on ites 
Asay f tho production of 


the alkali 
sulphuric acid. foamme be mevind ent 00 6 commerdel 
success by Mr. John ur Phillips, at the works of tho 
Widnes Metal Coespany, By means of it ath of an ounce 
of silver, and 2 grains of eu per tom of burnt ore are ex- 
tracted profitably; and if the process were universally em- 
ployed throughout the United Kisgdom, mo less than 
80000, worth of silver, and 60,000/. worth of gold per 
waste residues. These 
facts aro based on nearly cighteen months’ ical ex~ 
perience, and they Demon 7 Be meonstrate, im the lecturer's 
opinion, the fact that mas arers cannot be sudciently 
ima with the principle that as far as no waste 
whatever should be permitted im technical processes. Be- 
aides being almost entirely lost to the country, there is every 
probability that the silver and gold of the pyrites, even in 
minute quantities, actually injure the quality of the copper 
which is extracted from the pyrites residees, Professor 
Bischof explained the chemical principles involved in 
Claudet's process, stating that it depends ehie@y on the use 
of a soluble iodide, of which there is theoretically no loss. 
Including the loss, cost of Isbour, &c., the silver is extracted 
at the cost of Lid. per ounce, and taking into account the 
gold which is contained in the sileor, tha expense of working 
a ton of ore is redwced to dd, leavin amy of about 
Bs. Lid. om each ton of ore worked. Bot the foregoing 
processes were fully illustrated by means of numerous 
speckmens of the ucts obtained from the works at Wines. 
In conclusion, Professor Bischof spoke of the question of 
the day, the sewage question, treating of the various 
methods of dealing with the liquid sowage of towns—me- 
chanical filtration, chemical fitration, and tpitation— 
and incidemtally noticing the good or bad features which 
they possess froea a chembeal point of view, 


Tae Noxrnens Pactrtc Ramwway.—Tho track of the 
Northern Pacific Railway is now about completed across the 
State of Minnesota, miles, the grade being wholly 
finished, and the track layers 4 hing the Ited River at 
the rate of three miles a day. trains are ranning 
over the completed sections. 


in this county 
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THE RIVERS OF FRANCE. 


M. Troms: pe Gamoxp, the French engineer, so 
well known for the numerous grand projects he has 
from time to time made public, and whose name 
has long been connected with the Channel ‘Tunnel 
scheme, has — & treatise upon the 
running waters of France, which evidence a great 
amount of labour, followed with perseverance 
during a long series of years, Even in 1832 M, de 
Gamond to the Freneh Government a 
comprehensive plan for the utilisation of the 
interior waters of the country. But at that time 
the spirit of co-operation for the execution of great 
works of public interest was not developed as it 
was 15 years later for the construction of railways, 
the carrying out then of a reform in the régime of 
the rivers fell entirely on the State, But in spite of 
the goodwill of various people in authority, whom 
the author had succeeded in convincing, the Minister 
of Finance, although much taken by the fruitful 
promises of the project, placed a veto upon ite adop- 
tion, on account of imperative economical reasons. 
M, Thomé de Gamond was then obliged to re- 
nounce the realisation of his plana, but he never- 
— continued to study them out in all their 

tails, 


Iu 1843 a certain public movement towards the 
pursuit of great enterprises induced the author to 
present anew his work to the Government. But it 
waa objected that the great project would be entirely 
obnoxious to the railway interests, 

‘The same under the Republic of 1848, and under 
the Empire; the Ministers of Public Works suc- 
cessively examined the question, and unanimovaly 
praised the perseverance and industry of the en- 
gineer, but they all urged the impossibility of 
carrying out 60 great a work before the réeaw of 
railways was completed. 

In 1862 M, Thomé de Gamond brought his pro- 
ject before the public in a series of ten articles 

ublished in fa Patrie under the title of “ The 
ivera of France." The engineers charged with 
the various hydraulic mente gtd the A ye 
for the moet part approved the simplicity of the 
proposed Y This reforin ap; to them 
the more acceptable because it was the practical 
 aegpeinnet Seed of methods proved- separately and 
y 


experience, But the approbation of the engineer | *'=" 


was not sufficient to insure the execution of the 


ject, and to-day the auther comes forward | Bes 


oe i to submit it to the consideration of all those 
ue have the prosperity of France at heart, hoping 
that in the ce of auch 
spirit of ration 80 fully developed in his 
creation of rathways, will not be wanting for his 


eme. 

What this acheme is, we may gather from M. 
Thomé de Gamond's emay, w the required 
reform in the general régime of inland waters. 

Instability is the = pal inconvenience in the 
actual condition of things, ‘The waters flow in the 
upper effluents down steep slopes into the great 
collecting rivers, which generally eut but a 
slight fall. It resulta from this condition, that the 
feeding streams situated far up streama empty 
vea rapidly, by reason of their velocity in 
times of flood, w! waters accumulated lower 
down spread themselves over the land causing fre- 
quent inundations. The barvests in the uy 
plains are then made barren through dryness, whilst 
the lower valleys of the rivers are flooded. ‘Thi 
disordered state of things arises solely from the 
natural irregularity in rofile of the inclined 
plane along which the flow of the waters takes place 
towards the ocean. 

‘The works already undertaken to improre the 
natural — are sufficient to prove the immense 
resources that could be developed. There are plenty 
of examples to show the benelita that are to be ob- 
tained by the utilisation of the rivers, and no inven- 
tions are required to put into use these treasures of 
force and fertilisation, It is enough to a) inte 
and to imitate the results already obtained, in 
generalising upon a comprehensive plan applicable 
to the entire country, the practice undertaken at 
home and abroad. 

M. Thome de Gamoud proposes to suppress the 
natural profile of the large watercourses which are 
imperfect, and to subetitate for them a series of 
regular plows in successive slopes, This would 
be, in other terms, the transformation of the in- 
clined planea of rivers into bydraulic staireases. 
The fell régime would be maintained in those 
rivers where, in the natural state of things, the 





romising resulta the | Ureen 
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water is sometimes deficient, and sometimes in ex- 
cess. For this purpose the overflow would be 
regulated by dams for the retention and distribution 
of the water, and there would descend to the sea 
only that portion which would be in excess after it 
had falfilled all the numerous useful purposes for 
which it would be destined. Spacious reservoirs 
would alao be eatablished at the higher levels for 
storing up a portion of the superabundant rain 
water, to utilize it during dry seasons, These 
reservoirs would form lakes some miles in length, 
and of variable width, enclosed in valleys, and 
containing water 60, 80, or 100 ft. deep, 
e¢ rivers of France, from their source to the 
sen, would be divided into a multitude of reaches, 
maintained by weirs, a system well known upon 
many canali streams. The régime of outfall 
being thus distributed among basins at constant 
levels, it would be easy to regulate the different 
hydraulic systems according to the available 
supply, the irrigation of land, the motive power in 
the various falls, the navigation, &c. ‘The neces- 
sary precautions againat inundation would be much 
simplified, and would be reduced to measures partly 
administrative, Extreme velocities would be sup- 
in the river beds, where the slopes were 


reese to be localised carefully in the various weirs, | open 


when they would produce immense hydraulic 


power now lost, to the benefit of every kind of in- | perf 


dustry. ‘The current being almost entirely on the 
surface of the water, the disintegration of the banka, 
and the encumbering of the beds of rivers, would 
be avoided. At the higher levels foods would be 
unknown, and the denudation of the ground, so 
fatal to agricultural property, would cease, 

M. Thomé de Gamond gives a general Table of 


the various rivera in France, classified by their 
— basins. Abstracted, this Table is as 
ollows : 


diur- 


or 
the 
in parts 


| Mens of cubde feet 


discharge into 
the sea in millions of 


euble foet 


yea thee in th 
wands of Inhebitants. 
Total length of 
river in milew 
©) Mean slope 
gl 
Mran volume of diur- 
fal raimfall in snl 


per 10m, 
Mean volume 
nal 





zl” 
3 


64. 


BE 
es 
2 


B86, 076 
631.908) 04,164 


of a0. 4at] 98,386) Lega Lo “7k 986 ARDS 


The total volume discharged into the sea is about 
150 milliards of cube metres, corresponding at the 
rate of 140,000 cube feet to the acre, to the irri- 
gation of 45,000,000 acres, if the whole of this 
Yolume waa employed in irrigation, This same 
volume could furnish by its fall the enormous 
amount of 12,000,000 of horse power, Both these 

uestions of irrigation and power are studied 

. Thomé de Gamond. He shows that France 
lacks meadow lands, that she could lay out im- 
mense areaa to receive irrigation, that by increasing 
the number of cattle raised more manure would be 
available for the cultivation of cereala. He cnleu- 
lates that a rent of 16 franca per acre per annum 


This | could be obtained for irrigation. 


The chapter on motive power shows that there 
exist in France about 40,000 dams, and that there 
would be established an equal number of new dams, 
having an average fall of 10 {t., each able to fur- 
nish, after deducting the due proportion for irnga- 
tion, a mean force of 40 horse power. Industrial 
establishments could thua spread themselves over 
the whole surface of the country under the most 
favourable conditions, the use of steam would be 
reduced to very narrow limita, and the exhaustion 
of conl supplies would become a question for 
the remotest consideration. It is proposed by the 
author to fix the rent of each horse power at 72 
francs per annum, 

Considering, then, the condition of the present 
régime, and passing on to review the various 
means suggested to improve it, M. Thomé de 
Gamond proposes to raise the level of the outfall 
of oceanic rivers, very sensibly, 2 ft. for example, 
by means of a dam interposed transversely across 
the embouchure of the river. These dams would 
be monolithic, raised above the beach, and intended 
to hold back the sca within the limits of its own 
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domain, The sea, spreading out at the foot of 
these atructures, would deposit shingle and sand 
along its whole length, The volume of water in the 
river reduced t amount taken for irrigation, 
and regulated by the high-level reservoirs, would 
discharge itself over the crest of the dam, and at 
low water by aluicea, 

The access to the great sea of France would 
then be improved for ships of heavy tonnage, and 
the great river harboura would be opened for 
a by transforming the sea channels into 
vast lakes of fresh water independent of the sea, 
The ebb and flow of the tide would be maptomes. 
An outer port accessible in all winds w: receive 
the ship between two jetties running obliquely from 
the shore, and they would communicate by locks 
with the upper keg : oo po ‘The internal 
navigation wou ‘ounil also tly improved, 
all the reaches being always kept fall of water from 
their sources to the sea, Great lines of water com- 
munication could also be completed, and- thus an 
important auxiliary to the railways would be formed, 
The maximum level being assured in all the reaches 
by the construction of the proposed dams, it would 
only remain to connect the former by locks. 
Tt would be necessary to have about 4000 locks to 
a navigable system of more than 18,000 milea, 
to which would be added the 2500 miles of im- 

ect canals which France po 4 —— At 
the mte of £0,000 francs for each lock, the coat 
would amount to several hundreda of millions. 

Fish culture could be introduced on a grand scale 
in the improved rivers, and from this source alone, 
according to the author, an enormous revenue would 
be derived. It ia urged that inundations could be 
successfully ented were the measures 
carried out, t to a system of regular dischar; 
and to the means taken for the storing up of 
rain water in the upper valleys. 

Up to. the present time the various problema 
which we have thus under review have only 
been worked out independently. ‘Thus there have 
been cxécuted the necessary worka for the utilisa- 
tion of rivers for the supply of cities, for obtaining 
motive power, for irrigation, and for navigation, 
whilst in isolated cases the means for defence 
against inundation have been carefully studied. 
But nothing eppecnding a general and compre- 
hensive scheme has ever been developed, and the 
rivers lose themselves in the sea without being 
utilised, It is urged that the absence of the spirit 
of co-operation has hitherto prevented this reform, 
and itis proposed that in each of the basing named 
above, a powerful company should be formed ana- 
logous to that of the railway ag Be These 
companies would have no cause for demanding 
State subsidies, the enterprise would 
become highly profitable. They would have cach 
the development of the various water services 
ander the control of the State; they would hare 
to pay to Government annually one-tenth part of 
their receipts ; they would possesa entire control 
of the management ; and at the end of a concession 
of acentury’s duration the whole of the works 
would revert to the State. 

The whole of the expense for 40,000 4000 
river locks, and 262 marine locks, the acquisition 
of lands, the construction of irrigating canals and 
conduits, the buildings, machinery, earthworks, 
&e., would of course be enormous The annual 
receipta derived from irrigation, power of navi- 
gation, fish culture, &e., are assumed to amount 
to 550 millions of franca, a sum whieh would largely 

Y for the capital inveated. Such is the mag- 
nificent scheme which M. Thomé de Gamond has 
once more brought forward. It isa scheme at which 
he has carefully laboured until he has developed its 
closest details, and the advantageous resulta an- 
ticipated are possibly not overdrawn, But it is to 
be feared that, even while comprehending the 
grand development of prosperity that even the 
partial exceution of this project would bring about, 
public opinion will remain almost indifferent to 
propositions, And at present France, having the 
utinost need of energy in pushing forward in the 
path of pi aaa is yet paralysed in her efforts by 
the rigid exigencies of necessity. 

Viesxa Exatwitrox Bvitpina.—The tender of Herr 
Harkort, of Westphalia, has been accepted for the construc. 
tion of the Vienna Universal Exhibition building, which 
will be formed of iron, after plans eapplied by Mr. Scott 
Russell. Tenders wero invited free the f sistaira Engineer- 
ing Company, the Dutterloy Company, the Forges et 
Chantiers de ln Méditerranée, MM. Schneider, of Creuzot ; 
the Fives-Lille Company, the Cockerill Company (Seraing), 
&c. The Harkort tender was, however the most moderate. 


314 


































BAUSCHINGER’S INDICATOR EXPERI. 
MENTS ON LOCOMOTIVES, 
(Concluded from page 245.) 

4. Water and Steam Consweption. 

We have already pointed out, in a former article, 
the marked discrepancy existing between the 
theoretical curve of expansion, as laid down ac- 
cording to the ¥arious laws, and the actual expan- 
sion curve drawn by the indicator; and we ex- 
plained, at the time, that this pheoomenon was 
mainly due to the heat which is received by the 
expanding steam from the cylinder, Before pro- 
ceeding further, we shall now investigate thia 
peculiar action of the steam during the period of 
expansion in greater detail, Suppose the team to 
be in « perfectly dry and saturated state at the 
commencement of the expansion, we ehall find, 
if we follow the actual expansion line, that, by 
abstracting a certain quantity of heat from the 
tylinder, the pth orca steam has become super- 
heated; if we then apply the law of Mariotte-Gay- 
Liussac to the expanding steam in this superheated 
state, the course of the actual expansion curve 
would lead to extraordinary high temperatares, in 
order that the existing should be necounted 
for, As an example, we will take the diagram, 
represented in Fig. 24, on page 151, and i 
the steam to be quite dry and saturated at the com. 
mencement of expansion, marked « in the dingram, 
ite temperature for the corresponding prewure at a 
point, ¢, would have to be not less than 482 dog. 

ahr. The fallacy of this theory being evident, 
we must search for other arguments to aceonnt for 
the revelations of the indicator, and we are con- 
—- led to conclude that the steam is, in 
reality, in = wef state at the commencement of the 
expansion ; also, that a sufficient amount of heat 
ean be obtained from the eylinder, so that, by the 
re-evaporation of the water combined with the 
steam, ils pressure can be maintained at the height 
of the actual expansion line, Referring again to the 
diagram just mentioned, we will next en the 
steam to contain 20 per cent. of water at the point 
of cut-off, and following its action it will now be 
found that at a point, marked éin the expansion 
curve, this amount of water has been completely 
dried or evaporated ; from thia point, therefore, 
the steam would, of course, pass into the super. 
heated state, and applying again the perfect gas 
theory to the steam expanding in ench # state, the 
reaalt would represent, at a point marked ¢ in the 
diagrain, the enormous temperature of 422° Fabr. 
The acceptance of but 20 per cent, of water is con- 
sequently inanfficient, and in the particular case of 

lagram, Fig. 23 on page 151, the water contained 
in the aterm must have been much more than this 
quantity; in fact, to account for the additional 
work perforined, as shown by the elevation of the 
actual expansion curve until a point, ¢, is reached 
(marking the opening of the exhaust valve), the 
steam tuust have contained at least 35 per cent, of 
water at the commencement of the expansion. 

But the question of the precize quantity of 
water contained in the steam is not so ensily de- 
termined, and no direct means of ascertaining the 
nature of the steam in thin reapect, being at the 
di of the experimenters, Professor Han. 
echinger proceeded the following way: The 
theory of mechanical beat gives a formulas by weans 
of which brant pecan volume of saturated steam 
ean be me frow ite corresponding pressure ; by 
the aid of this formula—tho correctness of which has 
since been verified by the experiments conducted 
by Fairbairn and Tate—Zeuner computed his tables 
concerning the properties of saturated steam. To 
measure now the amount of steam expended in pro- 
ducing a certain power, we should first mark in the 
diagrams, obtained during a run, all the lending 
points of the steam distribution, as commencement 
of admission, expansion, release, and coupres- 
sion, and then ascertain the quantities of steam 
coutained in the cylinder at these respective points, 

ing, however, that the steam wns in a 
saturated state. In most cases, the exact 

point of admission cannot be decided with sufficient 
accuracy; but, as the other elementa, it 
will be found that in the case of diagram, Fig. 
23, on 151, the oylindera contained per re- 
volution 0.527, 0.890, and 0.334lb, of steam at 
the commencement of expansion, reloase, and com- 
jon respectively ; in the next diagram, Fig. 

4 on the same , the telntive contents in 
the cylinders will 1.333, 1.520, and 0.246 1b, of 
steam per revolution, Ag regards the first two of 
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these figures, viz., the quantities of steam contained 
in the cylinder at the commencement of expansion 
and release respectively, they abould be the eame, 
astho weight of the atemm undergoce no chan 
daring the period of expansion; but owing to the 
rocess of condensation and re-evaporation, which 
taken place in the cylinder, the indicator dia- 
gram uearly always shows a greater quautity of 
steam exhausted than received, Thus, in the case 
of diagram, Fig. 23, on page 15], the quantity of 
water evaporated during expansion will be obtained 
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employed for ascertaining the total amount of work 
| developed oa arun, as described by us on pege 245, 
j We give, in subjoined Table No. VILL, these da 
some of which, we should mention, appertain to 
the same indicator carvea as already put together 
on page 52, while the Table No. LX. on the next 
page, shows the work developed by | Ib, of steam 
as obtained in the different engines and for various 
es lage eg aa 

t wi geen, by glancing over columns O an 

P, of Table No, VILE, that for similar cullen 
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by subtracting the weight of the stvam at the com- 
mencement of ¢€ jon from that of the steam at 
commancement of release, assuming that the eteam 
was at this latter point in a perfectly dry state; 
consequently, (890 —0.527=0.344 lb,. equal to 40 


steam present in the cylinder at the commencement 
of the release, Next, in order to obtain the amount 
of steam used per revolution of driving wheel, the 

mantity of steam retained in the cylinder when 
the escape is cut off, and which is therefore com- 

ressed into the clearanco spaces, should be de- 
Sooted from, either the quantity of steam contained 
at the beginning of expansion, or that contained at 


the 
ample, we ll find 0.527 —-0.334=0,195 lb., and, 
in the second case, 0.490 —0.334=0.556 lb. 

By calculating in this manner the steam con- 
sumption daring an entire run, and by measuring 
at the same time the quantity of water used, the 
difference existing between these amounts will 
exprees the quantity of water contained in the 
steam, affording 
garda the real state of the steam tmmediately before 
the commencement of the periods of expansion and 
release. These calculations were made by Professor 
Bavschinger on cach run; the method followed 
during these computations being similar to that 


per cent. of the weight of the total amount of 


of release; thus, in the above ex. | 


thus a close approximation ax re. | 


of working the respective figures differ little from 
cach other; bat, on the other hand, the amount of 
“throttling” given in columns D and FE, wi 
materially affect these figures, We have already 
shown why the figures contained in column M 
give @ nearer approximation to the true consump- 
tion of steam than those of columa L, aud conse. 
quently the reanits in column P should be taken 
as a criterion by which to judge the action per pound 
of steam ; it will be noticed that, inthe case of both 
engines, the figures given im thie column are di- 
minished as the amount of wire-drawing or 
throttling increases, 
In couputing, on the other hand, the resulta 
iven in ‘Table No, CX., only such experiments have 
n eclected during which the regulator was kept 
practically full open, and in order to establish the 
comparative action of the steam in the different 
eogines, the average of the figures corresponding 
to the last two colamms of the foregoing Table waa 
| multiplied by the constant factor 4 piston area x 
| stroke, the results thus expressing the amount of 
work done by 1 Ib. of steam, ‘These results, it will 
be observed, furnish some curious and interesting 
data regarding the action of the steam. Thus re- 
ferring to the first four engines with the shifting 
link motion, it appeara that the advantages of ex- 
| pansive working are materially impaired by the 
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moist nature of the expanding steam, ‘The same 
phenomenon is alao demonstrated by the relations 
of columns 12 and 13 with column 20 of Table No. 
VIL, published on page 349. Finally, by compar- 
ing the reaulta recorded in Table No, LX, for the 
diffcrent engines of the shifting link and of the 
double valve motion class respectively, the duty 
given off per pound of steam is acen to be consider- 
ably higher in the former engines, a fact which corro. 
borates the statements already made concerning the 
relative merits of the two systems of valye motion, 
ami acourding to Professor Ranachinger, the balance 
in favour of the shifting link motion appenta to be 
due casentially to the action of compression. It 
should be remembered, however, that the reaulte 
compated in Table No. LX. are based on the sup- 
| ear gg that the steam iz in adry state; on the other 

and, it is evident that the nature of the steam ie 
greatly influenced by the degree of expansion, #o 
that in this reapect, experiments on engines fitted 
with variable expansion gear generally can merely 
furnish approximate reanlta, 
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Dut, emul 
4 Period of admission. waeh et ot al 
= Apparent | Actual ad-| According According 
© | Number | edmission! mission | to oolumm | to colusnn 
3 of notch, in cent. in per crnt.! 6 of | (P) of 
é | of stroke. | of atruke. Table VIE. Table VIEL 
| percent. | par cont. ‘foot-pownds fost-pousds 
(1 ; eS . 20 337-000 | wa ,000 
3 33 27 166.000 2,100) 
3 30 3s 196,000 | #8100 
A 4 43 4 8,000 | RS 
5 St St 83,000 | 72.0%) 
a a7 50 42,000 740 
7 62 ee 70,000 Theo 
8 74 76 6h, 008 Chi) 
1 16 24 16,000 OF (mb 
2 26 a0 146,000 beR LU 
gia 3 bry 38 110,000 S000 
4 4 ra 96,000 43,000 
: & 6? 6 77,00 T1000 
8 7a 7? S600 500 
a a6 40 Os, cae 46,000 
cid * 42 46 99,000 6,000 
& 49 &2 2). 7o,000 
a 65 oa BoA 79,000 
2 20 25 183,000 11,000 
Dia 8 as 32 141,009 45,0000 
7 6) 62 GD 64,004) 
1 12 18 112.000 Gawd 
2 16 20 14s é5,000 
Bly 3 a1 26 5,000 ea, 000 
7 pi as 12,000 Ga (any 
8 oe 08 35,000 Bd aN 
1 23 QT 84,000 63,00 
2 28 33 37,00) 58,0000 
Fi @ & 49 74,000 6100 
4 47 bt 70,0) 66,000 
8 BS ad S009 | g9,n00 
1 ! » a tee gb 
ald 2 a3 42 RK 
3 a? i oe i $8,000 
4 et H o4 / 42,009 
1,1 21 7 ) W700 | 
By oe nO 30 | PRO Bae 
hs 38 4g 6000 | 
nie te) fa 4800) 7a,n00 
& Li 45 a | 7a000 | 65, 
6, 15 | 45 43 73,000 FN ORD 
8, I) 75 rr | $6,000 | oan | 
8, IL! a i 94 49,000 at] 


In conclusion, it will be seen that in the case of 
focomative engines, the circumstances which have 
to be contended against in conducting reliable in- 
dicator experiments are of a rery dificult nature, 
Our abstract, which we have now completed from 
the extensive reports of Professor Bavachinger and 
Herr Zorn, will give some idea of the labour that 
haa been bestowed by the experimenters apon their 
work; while, on the'other hand, the reaulta of these 
experiments show fully the amount of useful infor- 
mation alforded by the revelationa of the indicator. 


THE SEWAGE AT BIRMINGHAM. 
( Continped wig THK.) 

Hoinix's process, wich comets in adding te the 
RewSge a mixture of sulphate of iron, lime, aad eval 
duat, calls for even lees notice than the chloride of 
iron process, inasmuch as, from the results of a 
trial with the sewage of 130,000 people at Bradford, 
its effect appeara to he to actually inerense the 
quantity of putrescible matter in the sewage, while 
Reparating a toteliy worthless depesit. ‘lhe Cor- 
poration of Bradford has abandoned this process, 
sud handed its sewage over to the Peat Engineering 
aud Sewaye Filtration Company for treatment. It 
will be necesaary to wait the ake of this experiment 
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before pronouncing any definite opinion as to the 
value of this company’s method of purification. 
Bird's process has beon tested at Stroud and Chel- 
tenham, By thie process the sewage ia first treated 
with crude sulphate of alumina, and then filtered 
through three coke filters, The aulphate of alumina 
is prepared by adding 1201b, of sulphuric acid to 
6 ewt, of pulveriacd clay, Thia mixture suffices for 
treating from 150,000 to 200,000 gallona, The 
Rivers’ Pollution Commissionera report that, al- 
though the sewage ia much improved, yet it ia not 
aufliciently parified to be safely admitted into a 
running stream, 

Lavk's process affects a very astiafactory precipi- 
tation of the offensive ingredients of the sewage. 
In fact gold fish put into the purified sewage lived 
for some weeks. The expense of this process ns 
tried at Tottenham was found to be at the rate of 
6/, 10s, per week for chemicals sufficient to disin- 
foct about 700,00 gallona of sewage perday. The 
Tottenham Board of Health diseontinued the use of 
this process on account of the pene attending it, 
and the uncertainty aa to tho value of the manure, 
Forbea'a procesa is now being tried on a compa- 
ratively large scale at Tottenham, and, as far aa 
can * be judged, with very at resulta. 
Dr, Voelcker says:—“' Any person who haa once 
seen the extremely rapid and simple process by 
which foul raw sewage ts defecated and clarified by 
this plan, cannot but be atruck with the rapidity 
and etficient manner in which raw sewage ia 
rendered almost a clear and inodorous aa ordinary 
water." For carrying owt this process phosphate 
of alumina ia dissolved in sulphuric or bydrochloric 
achi, amd the reaulting eolution ia mixed with the 
sewage, in wtch a proportion aa gives about $5} 
cwt. of phosphate to each million gallons of sewage. 
The disinfecting fluid has a very powerful action in 
arresting decomposition, so much ao that the deposit 
can be dried without much offence to the neigh- 





searecly necessary, asall processes of this kind have 
hitherto signally failed, 

The first process spoken of is that known as 
Weare's, This consiata in firat paselng the raw 
sewage into a subsiding tank, pet then causing it 
to past throngh another tank filled with cosrac 
eindera aod charcoal. Afterwards the partially 
clarified sewage flows through a sort of eage filled 
with charcoal, Having this cage, the sewage 
is put through three filters. The firat is charged 
with a mixture of fine charcoal and washed cinders, 
placed between plates of perforated galvanised sheet 
iron, ‘There are two other deodoriaera of the aame 
kind, but filled with finer materials; coke, ground 
to the alze of pena, being the charge of the third 
filter of the whole sericea, In this last filter a cloth 
takea the place of the perforated platea. In large 
operations it is repose to filter upwards, 50 as to 
dispense with the filter cloths. The Birmingham 
Committee inspected this process at work at the 
workhouse at Stoke, They obtained some of the 
raw sewage, and some of the effluent water. ‘These 
they caused to be analysed by Dr. A. Hill. F.C.S., 
the Birmingham borough anal Dr. Hill gives 
the following as the result. He found that the 
suspended matters were almost completely removed, 
aa night be expeeted from the use of the filter cloth. 
The dissolved organic carbon and nitrogen are con- 
siderably diminiaked, but every other ingredient, 
except oxide of iron and alumina, is greater in 
quantity in the cfluent than in the raw sewage. 
: Tr. aoeuaer aa that = can ouly — vi t . 

¥ suppoding that the filters were already o 
with no large amount of contamination, Aiea ate 
preguated the comparatively weak sewage which 
waa then being filtered, ‘This is the more probable 
aa a heavy storm occurred just before the collection 
of the sewage analysed. Dr, Hill gives the following 
details of his analysis, 















































bourhood, The efluent water ia not only incapable Parts per Grains per 
of causing annoyance, but is actually more fertilia- 100, imperial 
ing than the raw sewage, by reason of the valuable lon. 
manurial properties of the added phosphate. If, Descatrrion. a | ; i. 
however, the sewage be not intended for use in ) & & | if oe a} 
irrigation, a further treatment with milk of lime is Z| FH we a § = E 
necessary, after which the sewage is filtered through : i ial as 
coke or some other carbonined anbstance, The) sialyeis af Diasolend Matters. 
quantity of lime aed ix ahout 18 ewt. per million | Organic carbon : o-| S460) 438) 2.45) 019 
gallons of sewage. ‘The phosphate costa about) Orgnnic nitrogen ... | 0.08] Lav] O67) 211 
Si. 10s, per top, Farther trials can alone determine — ne ae 7.00; 240) 4.90) 00 
. oo “Pe} ve is ww * iroagen, a8 DItmmies 6 Di 
| nn vee af this 7 ay dhe | thee 7 a aza| ool 193) 9.00 
ite el » More commonly known 88 the) yt.) combined nitrogen 9.43] 874] 6.95) 6.40 
, A. B.C. process, from the initial letsers of the in-| chtorine e _ 7.08) BAT] 4 4.98 
gredienta of the precipitant, namely, alum, blood, | Sulphuric acid ... eve! 16, 474) 11.68) 655 
jelay, aud charcoal, has been often described, The} Silise any ave] L.88] O88} ORG) 28 
\ report of the Rivers’ Pollution Commissioners on Cela of bn ot alumina... ad Ed smal — 
this proces sayy :—* Our investigation inte Sillar's, Line rede eo ne ass so a 576 
or the A. B.C. process of treating sewage, af cA-| Magnesia, ees), LTS| LS] LS) 178 
ried out at Leicester and Leamington, extending] Potash ..  .. | 222] 183) B45 2,66 
over nearly two years, has led aa tothe following| Sede. ae ete aes 10.08] BN} 708] BT 
> conclusions : Mate ies ke 
oe Thee yy s, s » Seapended aeiera. 
| suopendet erncee Femoresalarge proportion of the | arinersl, oni 0 47.98) a0] 67-70 
UspNe unporities from sewage, but om BO OCCA-| (rganien. saa O08 +) 3857, OO | S510 
sion, when we have seen it in operation, haa this — 
| Temoval been so complete as to render the effluent | Total suspended matters 00) 85.98) 0.0 122.80 
sewage admiasible into running water. Total dissolrod matters 7740 S801 6423) 47.90 
) “2 The A. B.C. process removes a very small ; EP >> eae 
| proportion vf the soluble polluting matter from = a Sere oto 118.00 B4,261 1700.0 


sewage, After treatment, the effluent sewage ia 
very little better than that which is obtained hy 
allowing raw sewage to settle in subsidence tanks, 

“3. ‘The manure obtained has a very low market 
| value, and cannot repay the coat of manufacture, 

“4. The manipulations for the exteaction and 
drying of this manure are attended with a nanseous 
odour, ¢specially in warm weather, and would 
Occasion & serious huiaanpee if the works were 
situated in or near a town,” 

it is only fair to etate that, notwithstanding this 
very damaging report, this process is still being ex- 
perimented upon, At Crossnens works are being 
erected to treat 500,000 gallons of sewage por day 
13 an experiment; at Southampton for the treatment 
of 2,000,000 gallons: and at Bolten and Leeds, 

The Birmingham Carmittee, however, report 
emphatically against the adoption of this process 
for disinfecting the sewage of their town, 

Having thus reviewed all the bert known pro- 
cesses for chemical precipitation, the committer 
proceed to give the resulta of their researches into 
the mnerita of the various filtering procesaos; mean- 
ing, of course, filtration through artificial filvera, 
not through the land as a natural filter, 

The space at our command does not permit more 
than n glance at this part of the report, More is 











An attempt to purify the sewage of Ealing by 
filtration through conrse vegetable charcoal failed 
completely. In fact an injunction from the Court 
of Chancery pat a stop to the process, This ean- 
not be wondered at when the following figures are 
inypected : The raw sewage contained 41 grains of 
solut matter per gallon, of which 1.75 were orjanic, 
The filtered sewage contained Mi grains per gallon, 
of which 5.4 were organic, 

Having all this evidence of the shortcomings of 
all known process of precipitation and filtration 
before them, the Sewage Inquiry Committee went 
te work and collected the moat exhaustive informa- 
tion on the two remaining alternatives--irrigation 
which aims only at purification, anc irrigation which 
aime at commercial utiliaation of the manurial pro- 
perties of the sewage. This part of the report con- 
tains most valanble information in the shape of 
reports from eminent authorities, the personal in- 
veativations of the conmittes, and the testimony of 
witnesses examined. The whole exjunds over a very 
large number of pages, and ia necessarily somewhat 
verbose, We bope, however, to give a succinct 
analysis which ehall omit no really important point, 
while placing ail the facts in a small compaaa. 

(To be continued.) 
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SHEARS AND ENGINE FOR FORGE TRAIN AT THE BRITANNIA WORKS, MIDDLESBROUGH. 
(For Description, see Page 521.) 





SCISSOR SHEARS FOR HOT IRON, CONSTRUCTED DY MESSRS. THWAITES, CARBUTT, AND CO., ENGINEERS, BRADFORD. 





ENGINE FOR DRIVING FORGE TRALN, CONSTRUCTED BY MESSRS, MARTIN SAMUELION AND CO., EXOINESRS, HULL. 
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NOTES FROM PARIS, 
Panm, Nor. 12, 1871. 


Nazzow Gavox Rauwars. 

Aurnoven the narrow railway question has been 
little studied in France, it pevertheless, been the eab- 
meade 2 discussion. Our technical jourmale have 

pay Aeon te point oat the advantages of the 
syste, and Interesting discourses have taken place on the 
fae: nage the Socidté des Ingéniears Civils, The — 
trn! whieh lines remaining to be made in © 
country ean hope to obtain, but the construction of which 
is demanded in many districts, leads forcibly te « ¢on- 
sideration of the most ecowemical means of constracting 
and working, althoagh the administrative weakness, and 
the [l-placed ambition of the local aatherities, would wish 
to place om exactly the asme footing the smallest line of 
local interest, and the greatest thoroughfare for international 


traffic, 

M. L. Dagall, C.E., bas just reviewed in « pamphlet the 
various arguments io favour of narrow gauge 
lines, and 
fa a résamd of the conclusion of bls work. 

There are ie France a great number of railways still te 
be made. The most econemical lines hitherto constructed 
in the country have cost from 51201 to 7600! per mile, 
and produce net receipts of from G00 to 6501 per mile 


aenem. 

Ie will be very difficult to find similar trafic for the lines 

= be built, on which the business to be dome will pro- 

ly not exceed much more than half this amoent. It is 
important to fix at the following conditions to establies 
railways for existing traffic, in ench a manner that they may 
prove productive. It is necessary to refrain from granting 
sobventions too freely if we wish to aim at a real redection 
of tariffs. In proportioning the capital to be employed to 
the probably future receipts, the adoption af a narrow 

fs almost a necessity, 

This solution is to-day generaliy considered a correct 
one, is sanctioned by experience, and is recommended by 
men the most competent to form an opinion in France, in 
Germany, and in d. Break of gauge is not a scrions 
objection in the adoptica of appellee 

jarrow gange railways are ro economical that they can 
be constructed for the accommodation of a traffic of 200%. or 
B00!, per mile, according to whether the company does or 
does not receive a subvention. 

Sach lines afford every advan for emall traffic, as 
well in point of security aa ins and in capacity. The 
adoptica of the aystem would secure to France an economy 
than » milliard of frames for the railways re- 
to be built, 


use of heavy material 
ruined, whilet marrow gauges will insure their 


If it should be mecessary in the future to increase the 
gauge, the money ecomomised and capitalised, and the ser- 
plus receipts obtained, would st the eed of 26 years amonnt 
to a sum double that required for the widening. 

Ts is advisable that the administration of public works 
bat should 


ground; costly and difficult 
coentry » and erecti 
medest roads from 18 in. to Oft. 8 in. wide, running 
the established roads, the contour of which it follows, wh 
sheds for stations and a radimentary rolling +tock; from 
Vines costing 50,0001 a mile, to others It for 25001 
Does it not seem that this great variety constitutes in 
fiself the true solution of the diftcalties which the estab- 
ishment of lines of local interest present? Where the 
eeantiness of the probable trafic, of the parsimony ef 
sabventions do not permit of the constraction of a railway 
of broad gauge with rails of ordinary weight, able to receive 
the rolling stock of main Hoes to which they are near, it is 
necessary to be contented with a line of smaller capacity, 
with light rails, end established on the existing roads ; 
gorh lines will «ffer, over the ordinary routes marked, 
edvantages in eeonomy of transport, aed will permit the 
erention of a peotitable enterprise withvut much sacrifice, 
whil-t the constraction of a grat ling would cost tbe 
Stave. the Departments, the Commeane far mere, and would 
only erest- an enterprise boumt for ruin from the fret 
day of ite ineeprion.” 

The con-idrration seems of still more importance to-day 
whee France, to returm to her prosperity, should follow 
thr laws of strict ecunomy in developing her elements of 


production, 
Uriuisarion of Waar, 

Daring the month ef August, 1871, M. Sézille described 
before the Agricultural Society of France, a new process of 
purification of wheat, A commission, numbering nine 
members, charged to examine this has just ad- 
drewed to the society a report, of which the following are 
the points, 

Sézille presents a project of purification r*thout 


ENGINEERING. 


grinding. The wheat is sobeitted simply to a process of 
Gecortication, The advantages it are—the economy 
dwe to the suppression of the cost of grinding amd the 
tatilieation for food of the whole of the alimentary sub- 
atanées contained im tho Wheat, The first is to 
submit the grain te a process of decortication in a special 
apparatus, which takes from (he wheat in films all the 
woody part which forms the skin of the grain, about 5 per 
cent. in weight, The wheat thes decorticated is soaked in 
water until it bas absorbed half its own — In this 
stave it is passed between too cylinders, which crosh it, 
and form of it # homegeneous paste; to this paste is then 
added a proportion of yeast, in order to give to the bread 
its ordinary aspect. 

M. Séeille sent two samples of bread prepared on a small 
scale by this process, They wore well raised, amd rather 
compact, of agreeable tas'e and emell, and they were pro- 
served for alight days without any alteration, in a mist 


room. 
It has pot been possible for the commission to follow the 
process experimentally, but theoretically they admit that 


objections offered to them. The following! the proposed process ought to give out of 1001b. of wheat 


05 Ib, of bread, containing am average of 19 pee cent, of 
oxygen, 2 per cemt, of fatty matier, and 2.5 per cent. of 
mineral aubetances, whilst by grinding caly 75 1h of bread 
was obtained, containing only 10 to 11 per cent. of oxygen, 
L.2*to L4 percent. of fatty matter, and 1 per cent. of 
mineral sabetancta, Thus, then, in brief, ost of 100Ib, of 
wheat 20 1b. moré of Wread are obtained, representing an 
increase of some 25 per cent. of the mutritive vale, 

The commission coneloded by saying that the process of 

M. Séeitle offers theoretically great advantages, and that 
it would be of mach fdterest to test practically the effi- 
| clency of the apitem, aed that this end could be best 
achieved by obtniziing from the Ministers of War, of 
Marine, and of Commerce, sad from the administration of 
the city of Paris, permission to test the result in-ene of 
their establishments, 

We do not know if there will be anything made ont of 
this process, whic& Is almost copied from the Arata, bat 
we are struck with the siegular conclusion of the commis- 
sion who can think ef mo better idea than to invoke the 
aid of the administration to obtain a trial, It is not thus 
that one obtains ia England the trials of an invention of 
general interest. 





Acapesy oF Sciexces. 

M. Ad. Jacot has preseated a paper to the Academy of 
Sciences upon the industrial working of a bed of chloride 
of potassium, at Kalatz, in Galicia. There was discovered 
two years since a bed of aylrine, which bas the same quali- 
ties as “Stessfiirth.” Afterwards kainite Im greater 





quantities than the sylriee, and forming two distinct beds. 
They gave the following analysis: 

Sul of i we ove 80.08 
ido of potassitam “ 29,46 
Chioride of eodium 4... ws §=—-- 0.6 
Chicride of caleium ue om : a7 
e144 

The workings yield abont 5 tons per day. The 


mineral is broken and ground, dissolved in wart water, and 
crystallised. The chloride of sodium and of potassium 
are obtained separately, and ina pure state, The latter is 
dried and placed in sacks, and is sold to the chemical fac- 
tories of Vienna, 


Awatran or Nrrno-Grrcenme Gases. 

M. L'Hote explains fa an essay how be has succeeded in 
analysing the gasca from the explesion of nitre- 
r Nee ponent why ener eae (black 
oxide of copper) with organic an tubes of grees glass. 
He introduces into the apparates 10 cabe centimetres F ou 

nord fren the tion of water by elec- 
tricity. The nitro.gt is introduced by the ald of « 
capillary pipette in litele globules of thin — containin 
from 5 to 6 milligrammes of the matter. An electric apar' 
is then passed through the apparatus. The explosion of 
the gaseous mixture breaks the globules, and explodes the 
aitro-gtycerine. 

The gas obtained fs colourires, and contains a proportion 
of béoxide of nitrogen. This gaa, submitted for analysis 
to the saceeasive action of absorbents, leaves a residuum of 
pare ultregen, It is foand that 1 gramme of nliro- 
glycerine gives 254 cube centimetres of gas, at an equiva- 
lent tamperature of 0 deg. centimetre, and a pressare of 
2b in. of mercury. Owe hundred parts of the gas in 
volume contain: 


Carbonic acid ,., om 45,72 
Binzide of nitrogen ... 20 36 
Nitrogen oss ~« 83.92 
100.00 

Prosraare oF Lire. 


M. Damas has exhibited before the Academy tome 
sareples of natural phosphate of lime, coming from 
Cayeaux, in the neighbearheed of M and 
Cayare in the Department of Lot, where the material has 
oely recently been excavated, but in which it has de- 
veloped into « coeviderable industry. The deposits were 
discovered several years ago by M. Poumaréde, and samples 
were sent to the School of Mines The analysis showed 
that they contained 32.62 per cent. of phosphoric acid. 
The environs of Ca: x and Cayare belong to the mean 
colitic period, and form plateanx at a mean beight of aboat 
1100 ft. The phosphate of lime belongs to one of those 


























of | plained the method 
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vartetios deprived of crystallisation, and called phosphorite 


to distingwish it from the which is crystallised. 
Por the most part it is whitish, but sometimes coloured 
grey, yellow, orred; it shows frequently a very character- 
latic copereted structure. 

France possesses, in several ments in the north 
and east, nemerous beda of phosphate of lime. The work- 
ing has not as yet been conducted on a large scale, and the 
—— of phosphate is far from having acquired the 
importance that it has gained in Emgland. However, at- 
tention has been called to the enterprise for some years, 
and the discoveries with which the Academy has been 
made acquainted, will not fail to stimulate the working of 
Uheee valuable sources of mineral manure. 


Drxamrre. 

We find in a recent balletin of the Academy a note on 
dynamite, bat the readers of Excreetmrno have already 
been made scquainted with all concerning this explosive ; 
we weed, therefore, extract from this note only a few of 
the most recent facts. 

The masufactory of Paulille produces about 35,000 Ib. 
of dynamite a mosth., Esta! in November, 1870, it has 
furnished already some 220,000 th, The total prodection of 
M. Nobel exceeds to-day 4,400,0601b. In working mines, 
making tunnels, and submarine works in France, Spain, 
and Italy, and in Africa, the dynamite finds its chief 
market. Its great rapidity of action, and its property of 
exploding under water, render it particularly valuable in 
destroying very hard or fissured rocks ia watery strata. 
The tunnel of St. Xist, om the Hoe in course of construction 

is 


The rock is bard, but the large quantity of water retards 
principally the work of the mines. The rate of advance 
with dynamite is 114g in. im the shafts, and 4 ft. 3 in. in 
the galleries, as with jin. in the shafts, and 
oe in the galleries, obtained with powder. 

n the open cuttings and tennela of Carbera, on the 
Port Vendres section on the Spanish frontier, works which 
had been isiporsible at the contract price without the uses 
of dynamite, are being tea d carried oat, now that its 
employment Is permits 


Faence Exnserrs at tee Recewr Exmiarrrox. 


Most of our readers have been able to visit the French 
section of the International Exhibition recently closed. Al- 
though it was tardily opened, on account of the diffcalties 
resulting from the war, and although many Fremch mer- 
chants and manefacturers were prevented from contribeting, 
it offered, however, many points worthy of examination. 

The report of MM. Ozenee and da Sommerard, the 
General Commissioners ef the Exhibition, brings out these 
a and we may extract some particulars worthy of 
notice, 

Although it is impossible fo ralwe all the results 
obtained, and though some of them may easily escape notice, 
the Commiaslomers bave been able, by exact estimation, to 
prove the success of the French annexe, and to arrive at 
the result that may be expected in the future. 

They established ia the section a special offSee intended 
to feraish to visitors all information om the value of the 
objects exhibited. This bareas, which was of course a 
gratuitous affair, sold a number of the works of 
French artisia. Thanks to this organisation the following 
resales were obtained: In the industrial arta, the value of 
articles sold was over 20,0002, and the orders exereded 
40,000/, ; for works of art the figure reached 50001 From 
thls result several French bouses bare decisied to establish 
in London branch establishaenta, 

It ts easy to sea that this result would prove a powerfal 
stimulant to artisis and manafectarers who wish to exhibit 
during 1872, and already the elementa for the ensuing year 
are coming together. 

In giving to the fine arts, to the industrial arts, to in- 
ventions, and to discoveries, the iment place which so 
jeatly belongs to them, in assiguing to them a principal 
and permanent place during the whole duration of the ex- 
hibition, and in grouping areend this easential part each 
year 4 cortaln number of industries in such a way that they 
can all be passed in review during the five years, England 
has devised a new kind of exhibition which will develop 
international relations, and which will not lack of abundant 
succes, 

SSS 


8 microscope, The a 

wdjusting “object” and 

and tho couse of the necessity for using various 
ic 


such as eo cote” 


— 

Brittle, Saekty, Clasghs Douglass and Tetey took’ part. A 
ttle, Kirkby, . & ‘erry tool 

vote of thanks havin; Shcen returned to Mr Baynes for his 

able paper, the meeting then adjourned, 


Nov. 17, 1871.] 


THE PNEUMATIC DESPATCH SYSTEM, 


At heclecarn IS7ETR, Mr, Charles Th Viguolee in the 
Civil i- - + in 
chair, ry con “ Porematic Despatch Tubes—the cirenit 

tem," of which the following ia an abstract, was read 

ir. Carl Siemens, M. fast, CE, and wasafterwants 

The author commenced by remarking that, soon after the 
introdectiog of the electric ph, it was found necessary, 
im barge towns, to evtablieh branch telegraph stations, at 
which m could be collected, for, and to which 
messages, could be sent from, the central station. Both 
telegraph wires and —e were tried for the (ay aoe of 
keeping wp communication between the central and branch 
stations; but neither of there means was found perfectly 
Cehsemphiae the tecmgen batel snather chanes Wnts 
te’ ing roeamagees anot! ance r 
briny coutilated in transmission. Under these circamatanena, 


Tmessages, 
in ome direction by compressed air, and im the other 
by the alr of the atmosphere flowing through the tubws into 
an exhaustive receiver. This wan of tubes, which was 
Soiqned eae caccet ont Ms. ¢ Clark, M. Inst. C.E., 
and Mr, Varley, M. Inet. was still in existence, and hed 
indeed been considerably extended since the telegraphs had 
parsed into the hands of the Post Office authorities, It wns 
worked by means of air-pamps, seteated by steam engines 

in the basement of the central station. This system 
comparstively s very limited power of despatehing 
except for short lengths, aa it was necessary to 
wait till a carrier had completed the whole of ita journey in 
ono direction, before amether could be rent in the other 
direetion, and it did sot admit of ij te stations 
being inserted, but every two stations must be connected by 
means of & arenate tube. 


In A 
Beers. i sand Haleke, of Berlin, to propose a eystemn 


Halske's system, in 1865, tmeana of treo 
lel lines of drawn wrought-irom tubing, 24 in. internal 
iameter, one tube being exclusively for the passage of 
eatriere in one direction, and the other corriers going in 
the opposite direction. The continuous current of sir was 
produced by meansof s steam emgine, yorking adouble-actiog 
alr-pump, in the basement of the tele, station. After 
the first line bad beem in use in Berlis tor a year and a» half, 
and had proved perfectly satisfactory, the Prussian Govern- 
ment ordered an extenmon frown the Telegraph Stathon to the 
Potsdamer Thor, with am intermediate station at the 
Branden r Thor, and expressed the intention of provid- 
ing the whol of Berlin at a future time with a network of 
tic tubes. The total lemgth of the pneumatic lines 
tn Borlin was £2,000 ft,, including the first experimental 
line of 6670 ft, Om account of the great length of the second 
cireuit of tubes, they were made Jin. in diameter inside, 
and this dimension would be adieret to in future extensions. 
There was also a circular pneumatic im Paris, bat 
the contisuous current of air was not used. Mosare. Siemens 
and Halske recommended their plan to the French Gorern- 
ment before the Berlin line waa constructed ; but the French 
Government preferred « eaoditied arrangement of their own. 
Esch station, on the Fremeh line, was provided with Jar; 
air-tight vessels, which were in communication with the 
water-mains of the town. My admitting water ander a con- 
sidernble pressure, the air in the vessels could be com 
to about two-thirds of its volume, and by means of the air 
#0 compressed, tho carrier, or train of carriers, was drivon to 
the next station, froes whence it was again drives toa further 
station, by the air which had bees com in another 
ert of vessels, and soon, from ome station to amcther, at 
stated times, round the cireuik The author obserred, that 
the eonsumption of water by this systeco must be enormoes, 
because as the air was comprested to two-thirds of ite ordinary 
voluma, for every rolume of air weed, the expenditure of a 
volume and a half of water was required. The Fremeh line 
was cirealar, in 90 far as it started from the Central Tele 
graph Station, and passed through four stations, pay 
at the Madeleine, the Grand Hivel, the Hours, aud ¢ 
Poet Office, and returned to the Contral Telegraph Station; 
oo that the carriers were always sent through the tubes in 
the same direction. working powers of this system 
were of course very Fimil 

In London, there waa another pneumatic line whick should 
bo mentioned, although not designed for the conveyance of 
te! or single Trotters, but of large parcels; namely, 
the large cast-iron tabe, of a D-section, rancing ftors Ruston 
Station, vid Holborn, to the General Post (ificu.* 

Five or six years ago, Messre, Seemens Hrothers tried to 
induce the Post OfGen authorities to adopt their system of 
— tubes for the conveyance of letters in don; 

it it wns oly in December, 1660, when the telegraph lines 
were being taken orer by the Governments, that they reenived 
an order to lay an expemmental circuit between the Cemtral 
Telegraph Station and the General Post OrSeo in St. Martin's 
le Grand. This line was completed and opened for traffic 
in February, 1870, and, after balf a year's work, the great 

® Puller information with respect to this tine will be found 
ina read before the British Ameriathien in 1870, by 
Robert Sabine, Assoc. lust. CE, elle Exoinxnniya, Sep. 
tember 23, 1470, 


and | was placed in line with the main tabes of the cireuit. This 
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advantages of the system having shown themselves, a further 
length te Pleet-strtet, and uently to the West Strand 
Office at seankawabaee Coded | upon, The aa 
stations were connected by two lines of wrought-iron tubing, 
having an internal diameter Sis.; both lines were laid tn 
the same trench, at a depth of about i2is. below the pare- 
ment, aed parallel to one another, The tubes forming the 
circuit were of an average length of 18 ft, Bin, For turn 

round street cormers, amd for rising and falling in the dit- 
ferent buildings, pieces bent to a radius of 12 ft. were used. 
The ends of every two consecutive tabes were brought close 
together, and joined by means of a cast-iron “ dowble-collar,” 


similar ¢o those used tor joining cast-irom water-pepes, but 
having in the centre of ite lengtt an anmuber projection 2 im. 
wide, which was bored owt just to 6t over words of the 


tutwe to make theen bute true, A common lead and yarn 
joint was made at each end of the collar, Water-traps, 
commanieating by means of slots with the bottom of t 
tubes, were placed at depressions om the line, tormabio water, 
which might a into the tubes through condensation 
or ctherwiae, as well as dust, or foi matter, to be drawn 
off, without ite being necessary to up any of the tubes, 
A current of mr was kept constantly circulating through 
the tubes, by means of a steam-engine and double acting 
sir-pump, supplied by Messrs. Eastons, Amos, aud Anderson, 
in the basement of the Central Telegraph Stateon. 
station om the cireult had two sending and receiving 
instruments, one on the up and ancther on the down line of 
tubes, The instruments consisted of two short tubes, fized 
side by side in @ rocking frame, each of whieb 
brought into Hine with the elrewit of tubes, at the pleasure 
of the attendant. Ese’ end of the rocking frame was freed 
and worked ageinst the faced side of » bows, into the centre 
of which wae fised a piece of wrought-iron tube, forming 
partof the cresit. T annular grooves were turned in 
the faced side of the boss round the tube forming the end 
of the circuit. The use of these grooves was to prevent 
the esenpe of air betwoen the ends of the rocking frame and 
the boases af either side of the apparatus. One of the tubes 
im the rocking frame, that 
tube, wae simply a hollow cylinder, of the same internal 
diameter as the tubes forming the circuit. When this tube 
was im line with the main tubes, a carrier could pass through 
the instrument without being stopped, and thin tubo was 
used when it waa desired to pat carriers into the eireuit. 
The other, or receiving tube, had a perforated a 
ite“ down-stream" end. so as to arrest the carriers © 


tube was D shaped in section, with a Mat cover, which could 
be taker off if required ; as for instance, to remove carriers, 
vent the rocking frame 


tlow of air in the whole system of tubes from being impeded, 
should the receiving tube be left in circuit after ithed 
a carrier, there was a by-pass, which communicated with 
lng tol held en suitable supports wae beppliod for pashing 
g tod, on sui au was oa i 
the carriers out of the reorving tube drt in and 
brought out of the circuit, The mnie weiRe 
and ear | carriers was exceedingly 
was provided to enable Tocking 
frame with —— ee oe : ion of tele 
grams, letters, » consisted of small cylin 
gutta-perchs, papier machd, or thn, covered with felt, drugget, 
or lenther. Lt was fousd, is practice, that the carriers need 
not Gtebe tubes at all a. Mr. C » M. Inst. C.E.. 
ehief engineer of the Post 0: Telegra had ado 
the block system, such ns was weed on railways, for ing 
the tubes, and he em; instramentas introduced by Mr. 
Tyer, Awsoe. Inet. C.F, for mobiog the sigaais. The uso of 
the block system prevented the tubes being able to develop 
their full working powers, which would be obtained by 
sending carriers one after another at half-minute of shorter 
interra mede of working that could be easily carried 
out with a comstant current c air, as was the ease when the 


eireular system was worked independently of other systems, 
which was not yet the in the metro; total 
length of line now working in London, Telegraph 


street to the West Strand and beck, was 6.90 . 
aa followar—From the instrument room, on the third floor of 
the Central Telegraph Station to the General Post Office, 
B52 yarde; from the General Poet Office to the Fleet-srect 
Office, 1200 yarde; and frots the Fleet-stroet Office to tho 
Weet Strand Odiee, mrar Charing-cross, 1307 yards. 

The following results as to speed were obtained during ex- 
periments made with the two sections fire opmed, The 
mean pressure during thow experiments was 7 Ib. per square 
ine’ at one end of tie cirewit, and the vacaum at the other 
end of the cizcuit was Li in. of mereury; under these con- 
ditions, the cirevit being worked with both pressure and 
vacuum, the times were; 





yards om. 

Telograph-street to General Post Ofice 4, S52 1 bt 
Genoral Post Office to lemplo tar... .. 128 2 28 
Temple Bar to General Post OGice 0 934. 160 2 
General Post Office to Telegraph-sivect «.. 802 2 bt 
Totals oy 4166 7 4 


These experiments prowed that the speed of the carrier was 
much pode tre it approached the vacuums end of the tube 
than it waa at the other end. 

The necessity of having a steam engine with air pumps and 
reservoirs was n great hindrance to the geveral introduction 
of pneumatic tubes ; bat this inconvenience had been 
vacoesfully removed by the construction of an exhausting 
apparatus, working by the direct action of steam apon « 
current of air, In this exhausting apparatus the steam from 
a boiler was made to issue, in the form of a hollow cylinder, 
from am annular nozele placed in the contre of the apparatus, 
the opening baving a wiith of about one millimetro all 





























draws 
exhausters, a veeaum eqaal to a colume of 28 is. of mercu 


com| 
tube, As 
two ends the speed in the tube increased aa the square 
could be} root of the diameter, and decreased 

ayrtem ti 
in the ae as the diameter of the tubes 
could be 4 ; that was, the same speed as was 
might be obtained 
double tha 


the sending or * through” | the 


the —: whethor it would mot bo advan 
the 


Ord, of the celebrated 
is well known in the upper reaches of the Thames. and per- 
hape—though extreme speed ia net the p 
some of your readers aay be war 

Intely had « twin screw bai 
40 ft. long 7 ft. beam, draws 9 in, water 


cannot move; 


qreet eels om the devigner, 


able surface, both ii 
jm the apparatus, which alr wes in connexion with, and was 
trom, the pneumatic t With ane of these 


was obtained, with a lees expenditure ef steam than wou! 
be required to work a steam engine and pump to effvot the 


same object. The priacipal recommendation of the steam 
exhauster, besides ita extreme smplicity and the emall apace 
it orcupied, wns its cheapness of constraction, as the oat only 
amounted to about one-twentiech part of am eagine and 


pamps 


bere #0 large a traflie was not expected as in London, 
the tubes, insnend of being laid side by side in the samo 


treneh, could, at a trifling additional cost, be leid is a lerge 
cireuit, and so be made to inclade many more intermediate 
stations. enoh station in that case baving only ome sending 
aod reosiring instrament. 


Experiments made at Berlin prowed that, in len 


lines of tubes of sanall diameter, a suffickeat velocity of is 
colamn of nir could be obiain-d with the pressure at the 
two ends differing withia quite practical limite, If the carrier 
waa made eo pa to more with tery little friction, its speed 
would be a equal te that of the air by iteell, 
momentum of the 


The 
carrier and that of the columa of air might 


“4 of pressure at the 
h of the oe kage at a cele 

a ta of a umatic 
be extended with elmiler renalts es to 


through « tube of « certsim diameter and length, 

ined throagh another of double the length aud 
diameter, the difference of the pressures at the 
ends of the tubes remainiag identical, 


messages; but 
already considered 
to have 
tter- post service in London executed 


means of 
poeumatic tubes, With such » system of distribution an 
—— of letters at principal offices would be entirely 
i 


RIVER STEAM LAUNCHES. 
nee _ Ave! Enrron oF panna x 
_ eseription in your journal ‘ovem be 
ae Miranda, hus almost fabulous pee | 


of this note— 

to keow that I have 
fon # novel desi, She is 
sod 18 in, 


aft, when rusning in full trim, carrying comfortably from 


pee, andaton of coal safficiont for a week's 
ursa day. Her speed with 90 lb. of steam is nine 


miles an hour, the twin screws are each three bladed 21 in. 
Soman, and are driven by two ansall (very small i 

inde 
whieh I have found to be 
makes aod holds steam rapidly and well, gives no trouble, 
and moreover never 


tengines, Tho boiler with the peod tubes, 
& first-class one for amall boate, 


‘Thin bost Ietracted great idea, th 
was constra on one at a& & 
uss bee 


draught twin screw boat might prove a success, and 


so turned out. The parties hare purchased her are 

lowd in praises, ned her efficiency is greatly enhanced 

ky Vie grees comocay in werste and the moderate price of 

2602. for whieh she waa built irreat swerls 40 thas be 

can steam freely in parte of the river where other scraws 

Sas bees cigioan, nod vais iret the best, and ool 
0 lore are allo an 

Mr. Chaplis, 

az, Siz, yours truly, 


35, Conduit-street, W., November 10, im 
a 
MORRISON’s DOOR LOCK 


Yo rua Enitoz or Exousernixg. 

Sta,—Though agreeing entirely with your editorial note 
toa letter signed ~ A. B..” in your paper of last week on my 
railway carriage lock and faetening, 1 should feel obliged by 
your inserting « fow remarks trom my side in the next 
sumber of Jour esteemed journal Wisbout referring again 
to“ A. tie" notion of the weakmess of my lock—forno betier 
reply could be giten than you bare made already—I will 
ooly call his attemtion to the emall diameter of the pins of the 
hinges for carringa doors; these pina have to sastain a csuch 
greater strain than my fastesing, and with an expenence of 
W years | bave merer seen one of these pine broken. With 
respect tothe read objective pointed out by “ A. By” L will 
only state that thare ie ue nord of being «trait of the door 
requiring leo nice an adjustmen’; all practical coach mmakers 
know that carriege doors beome always too large aod bave 
to be eased, a circusmstauce drewiedly in favour of my lock, 
for whee once Gited tothe striking plate, the door can never 
be shat without being esourely fastened. 

Aller your remarke om the arrangement which " A. 1.” 
bas howe good enough te propose instead of my const tuction, 
I Lave nothing further to aay, but to apologise for inteading 
om the valuahie space of your paper. 

Lam, Sr, your obedient Servant, 
. ‘ dames Moxaisox, Coach-maker. 

15, Chataworth-road, Stratford, November 14, 1871. 

SSS 


Trevenarny tx tan East.—The submoersion has been 
commenced of a cable which is to connect Cyprus with 
Syria. ‘The mew line will be shertly in working order. 
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SIEMENS'S REGENERATIVE GAS FURNACES AT THE BRITANNIA WORKS, MIDDLESBROUGH. 
' (For Desoription, see opposita Page.) 
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THE BRITANNIA WORKS. 
(Comtinued from page B00) 

Tuxne are, as we have said, two complete forge 
trains at the Britannia rom each 2 
an independent engine. © two engines, w 
were made b esara. Martin Samuelson and 
Co., of the Albert Dock Works, Hull, are placed 
side by side in the positions marked F and Fé 
in the general plan gf the works, given by us 
on page 298 of our last number. They are of the 
horwontal oe class, as shown by the 
engravings on 2 $16, and each bas a cy- 
linder 36in. in diameter, with a 4{t. Gin, stroke. 
The slide valve is placed on the top of the cylinder, 
and is worked through the intervention of a rock- 
ing shaft, the eccentric being carried by a short 
shaft, which also carries a crank, coupled to the 
main crank by a drag link. The eccentric rod is 
made with a gab, can be lifted and kept out of 
gear by a friction roller brought to bear against its 
underside, this roller being carried at the end of | 
an arm fixed on a short weigh-shaft, which also 
carries a lever handle soovided with a catch plate, 
The fly-wheel of each engine is 20 ft, in diameter, 
and has a rim weighing $4 tons. These rims were 








each cast in a single piece, at Mesars. Head, Wright- 
gon, and Co.'s works at Stockton, and were brought 
down to their destination by rail on a Sunday, at a 
time when the line was otherwise clear of traffic, 
‘The wheels are altogether a particularly fine job. 
‘The engines drive the rolls direct, their speed being 
regulated by governors of the es i by 
Mr. Jeremiah Head, of Middlesbrough, who read a 
rand describing them before the Institution of 

echanical Engineers last July. In these governors 
—of the prompt action of which we have before 
had occasion to speak highly—the arms are crossed 
#o that the points of suspension are situated on the 


oe sides of the spindle to the balla to which | placed 


ey respectively belong, while « spring is inter- 
posed between a fixed collar on the hag aad spindle 
and the sliding collar to assist the balla in closing. 
The arrangement of this jor is shown in the 
side eleva! of one of the engines on 316. 
The remaining detaila of the en, eh are 
well and strongly proportioned—will be understood 
from the engravings without further description. 
In July last, when we visited the works the forge 
trains — at about 55 revolutions per 
minute; but speed was, we understood, to be 
reduced to about 45 revolutions per minute, 

The forge trains—of one of which we publish 
srearings on page 317 — were constracted by 
Messrs. Claridge, North, and Co., of Bilston, « firm 
well known for their rolling milla for all classes of 
work, from wire and thinnest sheets up to the 

Viest armour plates, As will be seco from our 
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; Fig.3 
for the gear connecting the 
upper and lower rolls ; and Fig. 4 is another section 
owing the housiogs for the rolla themselves. 
These views show whole of the details so 
clearly that it will be unnecessary for us to describe 
them further. We —_ ae however, that the 
rtions are excellent throughout, 
Pcs a abort distance from the f trains and in 
front of them—in the positions ed I and 1’, in 
the general plan on page 298—are placed the scissor 
shears for cutting hot bara, These which 
are of a very handy form, were made b 
‘Thwaites, Carbutt, and Oe. of — |, and we 
give a jpective view one them on page 
316. Feom this view it will be seen that the shears 
are driven by a amall horizontal engine arran, 
below the floor line, the crank shaft of this engine 
earrying a pinion which gears into a spur wheel 
keyed on the shaft which carries the eccentric by 


showing the housings 


lever is of a T-form, there being two scts of jaws 
which of ooursecatalternately. The mainframing of 
the machine is ly secured to engine - 


gearing are contained, 
ittle space above the floor line, and the working 
a are kept well out of the way. The shears are 
tted with an adjustable array, t for measur- 
ing off the various lengths bars requiring to 
be cut. At the point marked K, on the , ip 
a shearing machine for cutting cold iron, 
scrap, &c, This machine is of an ordinary pattern 
driven by an independent engine attached to it. 
Pasning now to the rail mill we find that all the 
furnaces for heating the piles are constructed on the 
Siemens regene e — 
of these furnaces have erected, but ultimately 
pd lf ae by thi br A ote 
supplied to jlurnaces irty-two cers 
arranged i eight groupe of four each as shown at L, 
in the gene! jan, on-page 298, Both the gas 
_ and furnaces have been constructed on 
r. Siemens's latest plans, and therefore—notwith- 
standing that the furnace has been fre- 
uently described in our 


=e havin, 
t. 
this bottom after the cover ety ool 
hopper the contents of the latter can 
into the producer without risk of admitting air. “ 
fuel falla from the bopper on an inclined plane, B, 
at the foot of which is the fire-grate, C. The fuel 


is|the left-hand side) is taken through one of 





g, moreover, a drop bottam kept closed 
By lowering 
laced on the 
discharged 
e 


a lever and balance 


forms, as will be seen, a thick hed on this grate, 


and thua the carbonic acid formed by the complete 
combustion which takes place next the grate 
becomes converted into car’ 


ic oxide by takin 
7 equivalent of carbon asit throug 
incandescent mass above, Of the hest gencrated 
during the combustion of the carbon into carbonic 
oxide a portion is utilised in vaporising the tar and 
) of the raw fuel, while « further por- 
tion ia turned to account in era’ a small 


i apts of water allowed to fall in the ashpit 
m the pipe E, and in decomposing the steam 
arising from this evaporation, By this the 


oxygen of the steam is made to unite with the 
carbon of the fuel, producing carbonic oxide and a 
small proportion of carbonic acid; while thehydrogen 
becomes simply mixed with the other gases evolved. 
Altogether each cable foot of eteam gives a cubic 
foot of hydrogen and about an equal quantity of 
carbonic oxide mixed with the small variable od 
centage of carbonic acid already alluded to, e 
combustible gases obtained by the decomposition of 
the steam in the way we have just described are of 
p are value as they are free from any admixture 
ni gen but the proportion of steam which it 
is posible to admit to the producer in tice is 
limited on account of ita cooling effect, ‘This cool- 
ing effect has, of course, to be kept within proper 
limits, on, if it was allowed to go too far, the 
carbonic acid first produced by the combustion of 
the fuel would not meet with such a mass of in- 
candeacent fuel as is required to convert this 
carbonic acid into.carbonic oxide, and a deteriora- 
tlon of the evolved gases would be the result, It 
follows from what we have already stated that the 
less bituminous the character of the fuel and the 
leas, therefore, the p ion of constituents which 
have to be volatiliged by the heat generated in tho 
producer, the greater will be the proportion of 
steam which it is allowable to admit and vier erred. 
An opening, G, BD tga in the top of the 
producer for the introduction of a bar for breakin 
up the fuel when necessary, and the a evol¥ 
are led off bee, the flue, H, (# is furnished 
with a damper, D), to the gas tube, J, The eom- 
position of the gases evolved of course varies to 
some extent according to the description of fuel 
used and the manner in which the ucer is man- 
aged; but the following, taken from a ucer 
worked with 3 caking coal and geese may 


be regarded as an average analy 


Carbonieoxide 4. «. 242 

Hydrogen ... th =m bare 

Carburetted hydrogen ... 22 covet 

Nitrogen... oie “a 65.4 { incombus- 

Carbonic acid ue AB tible gnscs, 
1000 


The specific gravity of this mixture of gasen is 
about 0.78 (that of air being represented by unity) 


span | but this re th gravity ia subsequently reduced to 
7 © 


chemical changes which take place 
the heating in the regenerators. Durin 
eating & ee = the — 
vapours sulphurette rogen es place 
wlile the tar vapour and sides gus dupeslt oun 
bon which ia taken w i Be water vapour and 
carbonic acid, the result being an increase in the 
volume of the gases additional to that produced by 
the mere increase of temperature. These points, 
however, we must not dwell upon here, but must 
roceed with our description of the regenerative 
as applied at the Britannia Wor 
We give, on the opposite page, longitudinal and 
transverse sections ands sectional plan of one of 
these reheating furnaces which will ahow its arran; 
ment. Each furnace basa bed 14 ft, Gin, long 
i ft. wide, there being three doors on one side for the 
insertion and withdrawal of the piles. The regene- 
ratora are arranged directly beneath the farnace as 
shown in the longitudinal and transverse suctions, 
the length and total height in the centre of these 
a being: in all cases 7 ft. 3 in. and 
5 ft, 6 in: he eg while those for the air are 
6 ft, Qin, and those for gaa 4ft. din. wide. In the 
longitudinal section one-balf of the view (that me 
the 
one of the air regenerators with 
¢ other is taken through one of 


passages conn 
the furnace, while 


322 
the copnecting the of the furnace 
with ons of Te pigueaiors, erring to this 
view and the c ding transverse section and 


sectional plan it will he seen that the gas after 
leaving the rator enters the body of the 
furnace through two fluea or openings about 
3 ft, 6in. apart from centre to centre, these open- 
ings being somewhat bell-mouthed as shown in the 
» sectional The air, on the other — 
from its r rator through three vertical flues 
which lead into a broad but shallow inlct fluc 
he an goening inte the furnace 5 ft, 9 in. wide 
by 61m. high, e air is discharged from this 
ing immedistely under the-furnace crown, ani 
e thus form 4 ial shield between it 
and iron which is being heated, and thus tend 
to protect the latter from the contact of free 
oxygen. The products of combustion pass off at 
the other end of the furnace through similar open- 
ings to those through which they were admitted, 
being led through one of regenerators to 
which they impart their heat, At certain intervals, 
as is well known, the direction of the currenta is 
serene bgt pode om parcreg whence been 
escaping ing employed to 

juash tes Taasening gua co wie, while the other pai 
of regenerator are in their turn being heated by 

the escaping products of combustion. 

, The manocer in which the of gas and air 
aré regulated is shown by the transverse section 
Fig. 2 on 0320, a view which also shows the 
reversing valves, Of the two flues shown on the 
right-band side of this view, the upper is the gas- 
ilue leading from the gas producers, and the lower 
a flue communicating with the chimney stack which 
serves for the whole group of furnaces as shown in 
the general plan of the works on page 298 of our 
last number. From the ges flue the gases pass into 
® cast-iron casing prov with a conical valve 
which can be orlowered by a screw and which 
is fitted to the mouth of a vertical descending pipe, 
This valvo — the aupply of gaa to the 
while an adjacent valve fitted to the mouth 
another vertical pipe, as shcwn, controls the admis- 
sion of air, From each of the vertical pipes just 
mentioned are led off laterally two bran com- 
rt with the two - ne rators ad two 
air regencrators respectively, and just at the point 
where theso branches join the vertical pipes are 
Placed the —* ves, These valves are of 
the dise form, ai to common throttle valves, 
and when closed form an angle of about 45° with 
the axes of the pipes in w they are placed. 


When the rev valves occupy the Zrviten 
shown in Fig. 2 the air and gns pass over the tops 
the reversing valves and enter those branches 


of 

which are removed by the plane of the section, while 
at the same time the two branches of which th 
mouths are seen just below the valves are in 
communication with the chimney flue. en the 
rer valves are shifted, by means of the levers 
ai to their axes, so ag to be inclined in the 
opposite direction, those branches which were pre- 
viously receiving gaa and alr respectively are placed 
in communication with the chimney flue and rice 
versé. The shine de to the chimney flue is con- 
trolled by a sli amper which can be raised or 
lowered by 4 screw as shown, 

The advantages of the Siemens of regene- 
rative gan furnaces when applied as heating furnaces 
in iron works have been so frequently pointed out 
in our pages, and are, however, so generally ac- 
Kknowledged that it will be unnecessary to dwell upon 
them here. Wo need merely remark, therefore, 
that at the Britannia Works, the construction of 
these furnaces and their gre roducers has been car- 
ried out in accordance with the teachings of the most 
recent experience, and that every care has been taken 
to adopt the arrangements best suited to the work 
to be done, The manner in which the furnaces 
are disposed two and two, with broad avenues be- 
tween the alternate pairs, is shown by tho general 
plan on page 298 of our Inst number, 

(Tu be continued.) 
———$$—— 


__Ratuwaretx Vicrorta.—For the first time is the history o! 
Fhetoria the masufectare of locomotives has been andertaker 
local makers, aa stated in last week's Exoixexarro 
eoiders were recently ealled for the comstruetion of ter 
engines relating to the North-Eastern Railewr of Victoria 
and the competition was confined entirely to Victorian eno- 
tractors. Six tenders were altogether sent in, three from 
Melbourne and three ftom Ballarat, the lowest being that 
of the Phenix Foundry Company, Batlarnt. The price waa 
2000/. per engine, ‘ 


d | the mixture is melted, and rum ont into thin plates. These 
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NOTES FROM GERMANY, 
Bexiix, Nor. 15, 1871, 
Tre Hoposoxy Wine Taamwars. 

Ax Hungarian eegineer, Mr. T. Bush, bas made some 
improvements om the Hodgson system of wire tramways by 
employing two parallel cables instead of one. The modified 
system, it is sald, possesses great advantages over the 
original ome, expecially with regard to the carrying of 
heavy loads, and the groater security of the ropes. 

Merab Fon Brarnros, 

The followlag alloy bas been found to give nang gg 8 
factory results for plummer blocks, axles, brasses, To 
80 parts of melted copper are added 70 parte of antimony ; 
















are thea remelted with tin in pclae na of 90 paris of 
tin to 10 parts of the copper and astimeny, and run out 
again into thin plates. When used it is remelted, and run 
lato the forme required. M. Volk, of Regemsberyh, has 
employed an alloy for many years of which the following 
are the component parts: Copper, 4.0 per cemt.; antimony, 
41,2 per cent.; amd tin, &8.2 per cent. He also employs 
the following mixtares to produce imetala fer various pur- 


poses. 
For alide valves: 


ow ow ow 81.9 cont, 
ee ee ae oa 
Zine e0 0 a8 ly 
100.0 
ad 678 
O18 Brae ies” ~ - 23 » 


on me 103 
For pump barrels, stop-cocks, and valve-berxes ; 


Copper... ow a» 87.7 per cent. 
Zine we ; ee | sear 
- Tin ee 16 
‘or stuffing-boxes, valves, &c. ; 
Copper ... . ww 862 4 
Sint awe we 86, 
Tin aor ote 0s 
Por eccentric rings; 
Copper... ‘ * $0 w 
ee ee " 
For : 
Brass cuttings ».. eo My = 
Copper catlings eve 6 » 
Coast Prorzctiow st Toarrpors. 


ing 
former had generally a charge of &2 Ib. of ler, amd 
were moored about 8 ft. belew the surface of the water, 
The electric torpedoes were loaded with 220 Ib. of dualin, 
oquivalest to 1100 1b, of powder, and were fastened 8 [t 
below the water, The explosion of these was brought 
abowt by means of batteries placed om the shore, and they 
were perfectly safe. On the other hand the contact torpe- 
dots were exceedingly dangerous to bandle, and three fatal 
accidents took place in lifting them from their positions, 
In addition to the defence torpedo attempts were made to 
project others beneath the halls of the hostile veasela, but 
nothing resulted from this spplication. rs 


Drsamrre tx WELL Srveixo, 


In Denmark dynamite bas recently found « novel appli- 
cation, namely, in the sinking of artesian wells. 
the autumn of Inst year some persons sinking « well at 

jal etruck mpon a very hard bed at «depth of 75 ft, 
whieh they were quite unable to plerce. As there 
peared m0 choice but to abandon the work, they ulti ly 
deterzained to try the experiment of a charge of dynamite. 

After the bore-hole bed bees cleared, a bottle containing 
sbout 2.2 lb, of dynamite was lowered. It was attached to 
two copper Wires pesed through the stepper of the botile, 
and jnsglated by gutta-percha. When the charge was in 
position an electric spark brought aboot the explosion, with 
the result of a great concussion on the surfece, asd an 
upward discharge of the water which stood in the boring. 

hole almost imasediately filled with water, giving ev 
dence that the obstraction had been removed, and the 
source of supply reached. 

Two charges were afterwards fired in a similar manner, 
and the exdden resh of water left no doubt about the enc- 
ceasfol lasue of the experiment. 

—————————— 


Tetceongrnr ix Prexcr Rivera—Workmen have takes 
up two ic cables laid down in the Seine betwoor 
Rouen shortly before the siege of Paris, to enable 


the enpatal, if invested, 10 communicate with the proviners. 
The last portion of the wire between Conflans and Paris 
was comploted two days since, and the eables hare bees 
sent to Tolwon to be repaired. 

Tux Evaorray ayp Nourm Axenicay Ratiwa¥.—This 
fine, now Sniahed amd for traffic, rune eastward from 
Bangor, in the Stateof Maing, through New Brunswick to St 
Jobn’s, and constitutes 88 eiiles af the t through commu. 
vieation to be d next summer 
New York, whereby the sea 


tween Halifax and 
—— between Europe and 
she States will bo materially te completion of 
chis portion of the route through New Brunewick had been 
icoked forward to in the United States and Canada with 
euch interest, and its recent public celebration in Bangor 
was attended by Prosident Grant. 
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BRIDGE OVER THE LITTLE JUNIATA 
RIVER, U.S.A, 


Tare bridge, of which we give a two- illustration 
this week, was constructed te carry the ivania 
Railroad over the little Juniata River, It was designed 
and erected during 1869, to replace « wooden structare of 
ene spam that had been in wee since the construction of 
the road. The sutstructure waa put up by the company's 
own force of masons. The superstructure bs in two 4 
of three trusses each, arranged asa balf through bridge 
for twe tracks, the roadway resting upon rolled J beams, 
sepporied by the lower chorila, The tresses are constructed 
upon the « intersection, triangular system, with 
vertical carrying reds aod inclined lateral stays in each 
panel, the different members belmg held together at thelr 
intersections by comnecting pins. 

‘The following are the general dimensions of the struacture - 


ft. ix. 
Total distance, back wall to back wall of me 
ET are “sae ass . 4 
Width of bridge seat on abutments oe ; 1 
Distance centre te Seats of «od pine in 
one , measured on the lower chor! 62 6 
Number of panels inench tras .. 6 
Length of cach ae le SD 
Height of truss, centre to centre of chord se 
Distance between teasers, conte igomire 16 0 
Sight am top of manag te tase of . 
rai on aes - ae ~ 8 


Ja proportioning the different parte of the structure the 
variable Joad was assumed at 14 tons per foot lineal of each 
track, the middle truss teing calculated for both tracka 
Jonded. The ultimate strain for wrought irom was taken 
at 30 tons per ire inch of section for tension, and 18 tons 
for compression in the case of short prisma, the well-known 
formule of Gordon being used in computation of colamas. 
The facter of safety adopted throughoet was six. 

The upper chord, as will be seem by reference to the 
drawing, is composed of 9 ie. deck beams united on top by 
rolled plates. The section of these plates is increased toward 
the centre of the bridge to provide the proper area at the 
various points of the chord, and thickening pieces are aleo 
intgodgeed on the sides of the webe of the deck beams dor 
the ame purpose. : 

‘The lower chord comsists of links 7 in. deep, aud of varcy- 
ing widths, upset at the ends with eyes for 4 in. pins, 

‘The mala braces are formed of links having eyes nt the 
ends for consecting pint, and arranged In sets, those sets 
which are required te resist compression as well as tension 
being bowed out, and connected together by rivets with 
disiance ferrules between them. 

The vertical carrying rods bave each an eye at the epper 
end, fitting om to the upper chord pie, and at the lower end 
each passes through and sustains a cast-iron shoe, which 
supports the lower chord, 

‘The lower chord connecting pins project out where neces~ 
tary, and the projections are planed down on the sides to 
fat warfaces, so a3 to furnish comnexions for the lateral 
strats a its imeral ed — of two 
pieces of rolled irom 44 in, by } in., and connected 
by rivets with distance =e ‘The lateral stays aro 
formed of the same section of irow. The Interal bracing 
conaists of round rods, each rod having « sleeve nut for 

astiment. 

foclined end poets are of cast irom with cast-iron 
bolsters and pier and abutment plates, ome end of cach — 
belng provided with rollers and the other end fixed, 
rollers are chilled castings. 

‘The floor beams are rolled 9 In. T beams, weighing 50 1b. 
to the yard, and placed 2 ft. 6 in, apart. The track 
stringers are 0 fn. by 12 im, white oak, notched 4 in. on to 
the floor beams, and fastened by bette to the came. 

nearly two and 


Keystone Bridge pany. 


Liourmovers rox tam Manaus Coast.—From the pro- 
coodings of the Medras Government, Marine Department, 
wo learn that it is the intention of Goverament to erect two 


and a half miles distant from the 


Tus Fioopro Mreze os Nonri Srarrospentnr.— 
Official notice is given of an intention to ap of to Parlement 
in the approaching Session for leave to bring is a Bill com- 
stituting and incorporating commissioners with powers to 
pump the water out of the deoded mines of North Stafford- 
shire, and keep them free from water when they have been 
cleared, The annowncemont has givon great satisfaction im 
the districts affected, where nlowe the very disastrous conse- 

uencos of the closing of a large number of collieries can be 
iny appreciated. The era to bo vested in the commis- 
sionere are of @ com: 





ive character, and include the 
right to levy rates oo the mines and other property benellted 
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NOTICE OF NEXT MEETING. 

‘Tux IxeriteTion OF Crvi. Exurweent.—Toesdoy, November 
Mattpm 1 oo * tae Tubes. a 
“Oe the Stresses di Arches and other Curved Strectetes 
By Mr. William Bell, M ust, 0.2, 


EeRaTos,—We regret to have to correct s somewhat career 
in our article om “Locomotive W. 


easo of the lway thet om ether Bors, the 
" ox) year, a8 given le Table on page 310, 
was inadvertently mien asa divisor im place of the atm 

pend! per annum. The error le an annoying one, bat tt is an 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the if increase in our American 
counerion, we Agave fownd if meceesary fo ertablish a 
branch office in the United States. Communications 
sury in futere be addresteed fo Me. Groce Epwarp 


Harpina, C.E., of 176, Broadway, New York, who 
it our accredited representative. 

In antwer fo aumerous ingvirier, Mn. Cuantes Gr- 
Bent begs fo stale that subscribers in the United States 
can be supplied with ** ENGINEERING” from this 
office, post free, for the sum of li, 141. 
gold) per annnm, payable in a 


($8.32, 


mee. 
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INTERNATIONAL COMMUNICATION. 

Tue travelling public this side of the Atlantic, 
especially the English travelling public, are v 
_ and long-suffering. Americans understan 

ow to reduce the inconveniences of travel to a 
minimum, and to provide luxurious secommodation 
ata moderate cost to every traveller, whether by 
railway or by river; fitting up cars, in the one case, 
with a degree of completeneas and comfort un- 
known out of the country, and equipping floating 
age whereof the magnificence must be sven to 

believed, in the other, That railway collisions 

are frequent, and disastrous river boat explosions 
are not unknown, does not by any means affect 
the matter. Comfort in travelling is an affair 
separate from safety; the former, as we say, is 
th hy understood in the States, the latter will 
probably come in time, 
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On the other — the British public, with far 
greater means at their disposal, a boasted eu- 
periority in matters of taste and refinement, are 
content to submit to many easily obviated railway 
discomforts; have only lately, and under protest, 


admitted improvements in nger street traffic ; 
continue to support a service of river boats whieh 
are a disgrace to the and to everyone 
who bas to do with them; and year after year 


in idle discussion upon improvements in our 
international communication, while nothing is done, 
and the many thousands of Channel passengers re- 
main ——— : all the —on . a — 
against which for years past the whole civ’ 
world has cried out, 

During several yeara Mr. John Fowler has en- 
deavoured' fruitleasly to bring this most essential 
reform into a practical shape, and while a heap of 
nonsense was being talked concerning the con- 
struction of a tunnel for joining the two countrics, 
he was engaged in the attempt to encourage French 
co-operation to bring about the only sensible and 
efficient means of establishing a suceesaful service 
at a reasonable outlay, 

Our readers are aware that the Channel Ferry 
scheme was worked out in the fullest detail, and it 
is almost certain that, had it not been for the 
disaster which befel France, the undertaking would 
now be advancing towarda completion, For it is 
essentially an international work, and despite the 
goneral French objection that England would be 


the princi ner by the work, there was not 
ex. | Wanting «al ve 


ce of support on the other side of 
the Channel which would have developed itself 


, | Worthily bat for the untoward course of events. 


It ia searcely nece to say that the under- 
taking is not dead, but only sleeping for the present 
in this country, and if public interest can be 
awakened aufliciently to prees forward a work which 
has for its sole object the public advantage, it is 
probable that before long the International Com- 
munication scheme will be carried out. Meanwhile 
engineers are busy on the other side of the Channel, 
and the French Government is assisting them. M. 
Dapuy de Ldme is at the head of this undertaking, 
which ia just now being warmly discussed in the 
department of the Pas-de-Calais, The project, 
which would be carried out bythe Société dea Forges 
et Chantiers de la Méditerranée, is aa follows : 

First, the creation at Calais of a maritime station 
with 16 ft. 6 in. depth of water at the lowest tides, 
and about 30 acres area (in connexion with the shore 
by an iron railway jetty, making a junetion with a 
branch of the N. rn Railway), and open to the 
sea by an entrance 20 ft, wide, accessible in all 
weathers and at every stage of the tide. 

Second, the construction for crossing the Channel 
of steam vessels of dimensions, and of great 
embracing all of the most important con- 
of apeed and comfort, and able to carry 30 
passenger carriages or js Wagons, "These 
vehicles would be on a double line of 


rails, running foreand aft: they would be shipped 
and unshipped by the assistance of a system of in- 
clined planes leading to three landing of 


different heights, and alongside which the ferries 
would run, according to the state of the tide. 

The speed of the boats would be 18 knots, 
and the crossing would: occupy 70 minutes. The 
period necessary for cona ig the works is esti- 
mated at two years, and the outlay at 430,000V. 
ferry boats required for the service would 
cost £00,000/. 

This praiseworthy energy on the part of the French 
Government ought to encourage similar action in 
England, It would be, to say least, discredit- 
able to ourselves that France, especially at the pre- 
sent time, should actually commence the work that 
haa been so long talked about, and in which weare 

incipally interested. And it is earnestly to be 
esired that no conclusion should be arrived at on 
either side, except with the joint action of both 
English and French engineers. The benefits to be 
derived will be international, and the work should 
be carried out under international auapicea. The 
jans of M. Dupuy de Léme are well considered, 

t they lack much of the completeness which 
characterises Mr, Fowler's design, and we do not 
consider it probable that, however anxious France 
may be for theJcompletion of this work, she will 
be able to carry it ont unnided ; the moment should 
therefore be seized for pressing forward the matter, 
now that she shows areal desire for helping forwand 
the undertaking. 
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OUR HEAVY AND LIGHT ARTILLERY. 

Tue sstiafactory resulte of the firing of the 35~- 
ton since its enlargement have so enchante 
the Government, that we hear it ia contemplated to 
enlarge the calibre still further. Not content with 
burning all the igh obtaining low pressures 
and high velocities, the authorities eupeee to 
desirous of going a step further, With what ob- 
ject it is hard to eny, but with what result it is 
easy to et: namely, the probable deatruc- 
tion of gun. If, as we recently pointed out, 
the enlargement of the bore of the gun from 
11.6 in. to 12 in. involves, as it does, a correspond- 
ing shortening of the 700 1b. projectile, which will 
lead to unsteadiness in flight, greater alr resistance, 
and a reduction of penctrative power, what must 
the further increase in calibre enlargement do? We 
certainly consider the gun as already sufficiently 
spoiled for all of correct shooting, without 
further experiments being tried on it in the di- 
rection of enlargement, For our own part we 
cannot conecive why the gun was not sent to be 
tried at Shoeburynesa for range and necuracy be- 
fore it was enlarged at all, The Committee on 
Explosives are well aware that when ita calibre 
was l1fin. they obtained presimres of 21.7 tons 
per square inch on the jectile, 20 tons per 
square inch at the vent, and 1353 ft. initial velocity 
per sceond, with 1201b, of pebble powder. They 
must also know that they have not been able to 
obtain leas than 25 ton ares, nor more than 
1955 ft. velocities from 115 1b. charges with the gun 
since ite —— The contemplated altera- 
tion will further remove the possibility of ever 
rendering it a usefal weapon. We hope, how- 
ever, that better councila will prevail, and that 
the gun will at once be sent to Sh cas 
for trial at the targets, in order to decide how far 
ita shooting has im already. The 
officials at the royal gun factories are desirous 
that it shall be sent there, as they wish to proceed 
with the manufacture of the other $5-ton guns now 
arrested in various stages of progress pending the 
decision of the committes as to the moat suitable 
calibre. We hope the committee will pause ere 
they again send the gun to the boring mills, for 
they ought to know that low pressures and high 
velocities at Woolwich may possibly mean want of 
accuracy and low penetrative power at Shoebury- 
ness : 

The 10-in, gun with which the committee are ex- 
at the proof butts, Woolwich Arsenal, 


1000 Ib. projectile, ‘This bolt was fitted with 
to take into the rifling of the aud when the 
piece was loaded the shot jected ond the 


iteelf point foremost in the butt. It cut holes 
through the velocity screens as clean as round shot 
would have made. In all respects the gun came 


well out of this ordeal; the committee, however, 
have further trials in store for it. 

Turning to guns of a lighter clasa we have first 
to notice some aatisfactory trinls which have re- 
cently been made at Shocburynesa with the 16- 
pounder muzzle-londing rifled field ‘These 
guns weigh 12 cwt., are rifled in shallow 
core similarly to the 9-pounders. The ahape, 

oweror, differs from that of the latter, there bein 
no swell at the muzzle. The sighting also is dit. 
ferent, occupying a central position on each of the 
trunnions. ere is also # clever arrangement for 
securing the screw which tightens the rear sight. 
In lien of the old chain which frequently became 
detached there isan arm upon the head of the screw 
which catches against a button on the surface of the 
breech as it unwinds itself, and prevents the screw 
from making more revolutions than are actually re- 
quisite. The carriages, limbers, and ammunition 
wagons for these guns haye also been improved in 
detail, In the recent experiments the gun char; 
were 3 1b, of R. L. G. powder, and the projectiles 
= = first sericea were —— oo with —— 

oratory screw percussion faxes, the ran 

2500 yarda. Four rows of targets were ot Up ri 
ards apart, ench row being 54 ft. long, and 9 ft, 
igh, Out of ten rounds one was blind, the 

nine giving as a result per shot on the four ta 
which were plneed to the rear of each other) 7.0 
rougha, 2,1 — and 0.0 strikes, In the second 
serica Shrapnel ehella with R. L, screw percussion 
fuzes were fired with 31lb. gun charges. Ten 
rounds were fired, one shell burst beyond the 
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targets, and the remaining nine gave per shot 23.4 
throughs, 12.1 lod and 4.0 strikea, The third 
series consisted of 10 rounds with Shrapnel shells, 
having wood time fuzes, and fired with 3 Ib. powder 
ehargee aa before. pi = staat the 
eight effective ahote giving 36.6 throu 9 lodges, 
and 20.0 strikes per round, These resulta speak 
well for the range, power, and accuracy of the new 
16-pounder gun, which has yet to undergo further 
trials at still greater ranges. 

We have next to notice a new gun of a claza, the 
iatrodaction of which into the service has been con- 
templated for some time past. ‘This in a powerful 
rifled howitzer, the example at Shocb esa—the 
firat of its kind—weighing 46 cwt., and having a 
bore of Sin. dinmeter, with an uniform rifling of 
1 turn in 16 calibres. It is mounted on s wrought- 
iron iage weighing 27} cwt., and fitted with re- 
movable xt the being worked from a wood 

‘ound platform, i 60 far haa been tried 

for range and accuracy of fire with common shells 

weighted to 1801b., and plugged, In the first of 
two series of experiments 29 rounds were fired with 
charges varying from 1 lb, te 8)b. of R, L. G. 
powder, The mean ranges obtained were from 491 
yards, with 1 1b. charges to 4328 yards, with 8 lb. 
charges. In the second series 1§ rounds were fired 
with § lb. powder charges at an elevation of 40 deg. 
§ min, recoil checked, the mean range being 4233 
yards, and the mean time of flight 27.0 sec, ‘Iwo 
rounds with 10 Ib. of powder, at the eame elevation 
aa before with the recoil checked, gave as s result; 
mean time of fight 30,1 sec., and moan range 5134 
yards. The accuracy of the gun waa fully equal to 
what could be expected from firing under the con- 
ditions of the above experiments. 


CANADIAN PETROLEUM. 

Dvusina the last twenty years — advances 
have been made in the development of mineral oils, 
and their growing importance for illuminating and 
various other porpases gives them # = commercial 
value. The natural oils which flow from the earth 
were familiar to the ancient inhabitants of the 
world, both civilised and barbarous, Thus Hero- 
dotus, who wrote 440 yeara u.c., mentions a place 
called Arderrica, thirty-five miles from Suga, where 
there were wella yielding bitumen, salt, and ail, 
The producta of these wells were drawn off in 
utenmls formed of wineskina, cnt in halves, and 
were allowed to settle in tanks. Here the bitumen 
and galt settled and hardened, the oil being drawn 
off into casks. ‘Chis oil was known to the Persinns aa 
“ Rhadinace ;” it was black and had an unpleasant 
odour. Theo Persians, Burmese, and other nations 
still continue to employ these substances in their 
crude utate to give light and for medicinal pur; 

In 1694wo have it recorded that Mesara, Beele, 
Hancock, and Portlock obtained a patent for 
toaking ‘* pitch, tar, and oyle out of a kind of atone,” 

n 1761 oils were distilled from black bituminous 
shale, aud were used medicinally, as stated in 
“ Lewis's Materia Medica” for that year. More 
than a century ago cila were obtained by the dis- 
tillation of ecoals, but the purification of those oils 
and their application to the common requirements 
of life have pi aed but slowly, and have hardly 
yet reached pecleation. 

‘The first succesafal attempt to manufacture oils 
from coals in America was made by Dr, A. Geaner, 
who made aod consumed this cil in lampe in 1848. 
His inventions are known aa the kerosene patents, 
and were purchased by a company, and worked in 
the production of kerogene oil Although great 
advances bave been madein this class of apparatus, 
itcan hardly yet be enid to be eo perfect as to 
meet the general approval of manufacturers, When 
once started, the production of oila from bituminous 
substances extended very rapidly to the chief cities 
of the Atlantic senboard, as well as to those of the 
coal districts of the interior, The great cheapneas 
of the oil obtained by the distillation of petroleum 
has, however, almost caused the'ooal distillation 
to be suspended. It will probably only be re- 


sumed when the petroleum wella ccase to yield| Th 


sufficient oil for the various purposes to which it is 
now applied. Ten years since a calculation was 
made which showed that whenever crude petroleum 
reached an average price of $5 cents per gallon in 
the American marketa, the coal distiller could afford 
to resume business, 

But akhoves at the present time there ia an 
abundant yield of petroleum, there ia an enormous 
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amount of waste g on in the process of render- 
ing it coammvercially | useful, 
Canada—to the oil wells of which we now more 
particularly refer—thia waste arises from the 
present imperfect methods of manufacturo, and 
reaches the enormous amount of 40 per cent. of the 
erude oil. It is estimated that the surplus crude 
oil of the Dominion now unaaloable, reaches 
350,000 barrels per annum, Besides the waste re- 
aulting from the present modes of manufacture, the 
finished oils produced in Cannda poaaesa a very 
offensive odour, owing to the Jresenes of salphur 
and arsenic in the crude oil, This has been neu- 
tealised by chemical means, but only temporarily, 
as the odour Invariably returns, the resulta of the 
treatinent not being permanent, The United States 
crude oil is much parer, and consequently sells at a 
higher price. 

he great waste to which Canadian oil ia subject 
is, however, likely to be checked, and the 40 per 
cent. of residuum of the ordinary makers to be ye 
fitably utilised, This ye ay saving will be 
effected by an improved distilling apparatus which 
has been invented by Messrs. Houghton and 
Howell, of St. Catharine's, Ontario. By means 
of this apparatus the waste of other makers is 
not only utilised, but the most valuable products 
are obtained therefrom. From this waste material 
a lubricating oil of very high quality i» pro- 
duced. From long trials of is oil, it is 
afliirmed that it ia not decomposed nor dried up in 
steam cylinders; that it ia not injurious to iron ; 
and that it will not oxidine, It, moreover, - 
duces no acid reaction, remaina perfectly limpid at 
2° below zero, and is not explosive nor inflammable, 


By the new process the arsenic and sulphur are, 


entirely removed from the carbon oils, which are 
perfectly and permanently deodorised, Bot beyond 
the deodorisation and conversion of the waste of 
other makers, Measra. Houghton and Howell utilise 
the crude ail to the greatest ible extent. The 
largest amount obtained by other Canadian refiners 
from the crude is G0 per cent., and their prodacts 
are then very inferior, By the patent atill and 
machinery a yield of from 90 to 05 per cent, ix 
obtained, whilst at thesame time both the illumi- 
nating and the lubricating cila possess a ter 
money value than do those obtained by the old 
mode of distillation. 

The mew process has been carried out in the 
Dominion for some littl: time past on a moderate 
scale, with success, but being capable of wide ox- 
tension, additional works are now being constructed 
by an Eo company. These are being 
erected at Port Sarnia, situated upon the river St. 
Clair, which connecta the lake of that name with 
Lake Huron. They are about 14 miles from the 
great cluster of oil wellsin Petrolia, and are situated 
on 23 acres of land, with an extensive river frontage. 
There ia railway communication direct between 


oil wells and the works, and competing lines between gan 


the works and other besides which there is 
navigable water available for x months of the year, 
thus affording direct communication with all parts 
of the world, ‘The machioery for these works has 
been supplied by an Engtish engineering firm, who 
are how superintending its erection, 

We have said that the new process bas been in 
operation for some time past, and wo may here add 
that tho wets are highly appreciated in the 
Ontario district, where they have tom’ ly used. 
The effciency of the lubricating oil was fully proved 
by Mr. C. Stovin, the general manager of the 
Welland Railway in Canada, and who, it will be 
remembered, was formerly trafic manager on the 
London and South-Western Railway. In the be- 
ginning of the present year Mr. Stovin had the oil 
put to a severe test on hia line. The mail car came 
out of the shopa with new brasses fitting tightly. 
The wheels on one side wero packed with the now 
oil, and those on the other side with the oil in ordi- 
nary use on the line. The journals packed with 
the nuw oil worked themselves into their proper 
bearings without once beating. The car ran for 
thirteen days without s freah supply of the ubri- 
cant, the boxes not being touched during that time. 

@ journala on the other aide heated badly, and 
had to be oiled ey morning, and sometimes a 
midday dressing was found to be necesaary. A trial 
md the “= & locomotive engine waa most satis- 

actory; it was carried on during severe 
weather, oven for Canada, and when = other oil 
would remain upon the machinery. The oil has 
a by several enginoering 


firme with succeaa, bida fair to take ite place aa 


In the Dominion of] axles. 
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a oe — for machinery, and for railwa: 
‘or tter purpose especially there 
& good opening for a ray efficient lubricant. 








RAILWAYS IN VICTORIA. 

Tae colony of Victoria bus been, as we showed 
on & previous occasion, very hardly dealt with in 
the matter of railways, She at the date 
of the article referred to, 254 miles of line con- 
structed on a gouge of 5 ft. 3in., at on nverage 
cout of M,470/. per mile, inclusive of course of 
proliminary expenses, stations worka, &o, U 
of 9,260,000. had been expended by the end of 
1865 in building railroada for accommodating the 
light traffic of the colony, when one-fifth of the 
sun, éven in the comparatively early days of 
Australian railway building would have been exces- 
sive. It would be difficult to find a more striking 
instance of the result of incompetence and extra- 
vagance than is illustrated by these works; no 
wonder, therefore, that the Government of Victoria 
are doing their best to proceed with due discretion, 
now that the question of railway extension is being 
discussed in colony, and the construction of 
many new linea cannot be further delayed, We 
have artery 2 seen how Mr, William jon Was 
despatched by the Victorian Government to make 
a grand tour of railway inspection in order that 
advantage may be taken of every good thing that 
could be selected from current railway practice at 
home and abroad, and we have aeen the result af 
this expedition. 

Since Mr. Elsdon's return, a commission was 
appointed by the Government to receive evidence 
from all the available colonial talent, in order that 
a — might be framed to assiat the authorities in 
deciding upon the stepa that ahould be taken in the 
matter of railway extension. The recommendationa 
of the Committee, ag set forth at the conclusion of 
their report, are as follows: first, that in future 
contracta for railway extension, pel seagmome 
should be restricted to a sum not ex 5000/. 
a mile, including stations and rolling stock. Second. 
That the tratic between Geelong and Ballarat, and 
Footacray and Sandhurst, ahould be worked for aix 
months on o single line, aud unless the result 
should be unestiafactory, then the second fine 
should be removed, and the materials used in the 
construction of branches to these lines, or #ach 
other lines of Parliament may direct, The other 
rocommendations of the Commission are unimport- 
autexcept that they counsel the Government to 
abstain from any change of gauge for the present. 

It is scarcely mecessury to point out, that no ab. 
solute rule can be laid down as to the exact cost of 
railway construction. It must vary with the nature 
of the country to he traversed, and while the 
sum mentioned will be ample with proper manage- 
meat to build a railway eren of the extravagant 
ge which ia new to be uated in the colony, 
there will bo many sections where double the money 
will be probably found insufficient. We preaume, 
however, that the Commision do not expect their 
recommendation to be accepted exactly in a literal 
aenee, 

The second suggestion, however, wo may con- 
sider at greater anih. The dealre to gain ex- 
perience aa to the advisability of working the 
existing traflic on a single pair of raila in laudable 
enough, although we cannot understand why they 
require six months’ experience to te the 
possibility of what hus been already proved by 
thirty years’ experience. However, we can un- 
derstand the wish to proceed cautiously in any 
future railway reform. But the recommendation 
that if, after half a year's tria), it should be found 
possible—and that it will be found posible there 
can be no doubt—to work their buainess on a alngle 
track, that the other pair of raila should be taken 
up and relaid on new lines is one that pames our 
understanding altogether. Apparently it ia the 
reault of Mr. peer aivica, o. mani; _ 
figures in a way truly surprising, to favour the ad- 
vantage that is to be expected from this eccentric 
proceeding, Hia detailed eetimate contained in an 
appendix at the end of the Committee's report, 

aves the whole of this brilliant scheme in detail. 
ees to take up 137 miles of single track 
with weighing 60 lb. to the yard (this was the 
weight with which fatuity burdened Victorian rail- 
way" worth, on his own showing, 124,200/., and 
calculated to last with light oe 
the present time; and he would lay them down 


© Fide Exatxzentza, yol. viii., page 281. 
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over 137 milex of line, where 45 Tb. rails worth 
82,500V. would serve the purpose far better. But 
the cost of taking up the existing 137 miles of 
single line would be about 21,0004, therefore the 
Government would only have to spend 62,500. 
in exceas of what Mr. Eledon proposes to waste in 
taking up the second pair of rails, to provide an 
en now road. ow if, taking figures, 
the -worn 80 fb, rails bave still 4 years’ life in 
them, there followa a fact apparently entirely over - 
looked by the Commission, namely, that, when 
the whole of the traffic now carried between 
Mooraboo! and Ballarat, and between Footacray and 
Sandhuret upon a double line, shall be concentrated 
in a single pair of rails, the wear will be increased 
in proportion, so that instead of lasting 8 years 
longer, the rails will be worn out in 4 years at 
the outside, lesa, probably, because the deteriora- 
tion becomen more rapid in the fast yeara of the 


rail'a life. So that in four years’ time new per- 
manent way would be uired for the 197 miles, 
and ing to Mr, Eledon, nothing leas than a 


7Olb. rail will suit the trafic. It is very ponsible 
thea that these renewals will be made with a 70 1b, 
rail; and if so the Government will be called i 
in 4 years to expend 128,000/. for new raila, when 

providing less than balf that sum now they would 
obtaln a more efficient and auitable permanent way 
for their extensions. 

We hare quoted Mr, Eledon's own figures, 
which are merely preposterous, and give no 
correct idea of the real condition of the case, 

Thus he assames the value of the old raila he pro- 
posts to remove to bw 54 28. per ton—an excessive 

rice, and he makes no allowance for the losa wpon 
jocked-up capital represented by the value of these 
tails which would be lying idle for a considerable 
time, whilst the remaining pair were wearing out at 


twice the normal rate, But the moat curious item | 


in hia catimate is the saving of (i, a mile of line in 
the expense of maintevance—that ia, he appears to 
coasider that by taking away one pair of rails, and 
throwing all the trafic upon the remaining pair, the 
cost of maintenance would be reduced by nearly 
half. In the same way be gives full credit for tho 
whole number of sleepers that would be left avail- 
able for repaira of the aingle line, In thin way he 
shows that in the saving of maintenance and sleepers 
alone in the 8 years aseumed for the duration of 
the rails, no leas a sum than 72,8004 would be ac- 
cumulated, and the grand total of his proposed 
economy is made ont to be 177,194. 98.! Of this 
amount the 72,800/, is purely imaginary, aa we 


Taste Suowire tar Canaria Powsn ot Raza oF Dreranant Form.—{Aecordiag to Mr, Eledou,) 
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ways where they will be wanted for repaira, and not 
to send them travelling bf and down the coun’ 

under Mr. Eladon’s ausplees, finally, to be Inid 
down on some light trafic extensions where they are 
not wanted. Such a simple, common-sense sug- 
gestion will not probably occur to the brilliant 
advisers of the Gorernment, But Hf by any for- 
tunate chance it should be acted upon the railway 
de ent would find « ready way to wear out the 
existing type of cumbroug permanent way, and 
gradually to introduce a lighter and more suitable 
section, It should be the first effort of the ap, 
ment to prevent the mistakes already made from 
apreading, We wish we were assured that there 
existed a fair prospect of so wished for a reeult, 

With mages te postponing the adoption of any 
vhange of gauge, we can only regret that the Com- 
mittee bad not the boldness to recommend at least 
an experimental line of 3ft. Gin. It is true Mr. 
Kladon tried hard to have the gauge reduced to 
4ft. gin; why, is bert known to himself, Osten- 
aibly, hia motive was that the colony might obtain 
the ‘ Hivering traffic ;" but when urged upon this 
point he considered it doubtful if the “ Riverina 
traffic” would be secured by the change, and that 
if it were secured, it probably would not be worth 
having, 

The saving to be obtained by the reduction of 
64 in. of gange, he vaguely implied would be con- 
siderable ; but, as he afterwards stated, that the 
saving of a 3 ft, bin, line over the 6 ft. 3 im. would 
not be more than § per cont. on the rolling stock, 
and less than 5 per cent, on the cost of construc- 
tion, the only conclusion to be arrived at ia that he 
did not understand what he was talking sbout. 

Of course the Fairlie system formed one of the 
most prominent subjects of discussion by the Com- 
mittee, but as the whole of the evidence consisted 
only of a repetition of what has already heen dis. 
cussed in this country, flavoured with Colonial 
superstition and prejudice, we need not refer to it 
in detail. It is sufficient to say that while these two 
elements are atrong and powerful, there is a 
counteracting desire to do Mr. Fairlie all justice. 

That the colony of Victoria will arrive at any 
speedy solution of her railway difficulties is almoat 
too much to hope under present circumstances, It 
cannot well be otherwise while she har advisers 
who can inflict u the Government such non- 
sense aa the following Table, and lacks the common 
sense in the railway department that would pre- 
vent it from appearing in oflicial records aa a docu- 
ment of value. 
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have shown, and whatever apparent saving could 
be made in the capital account, would be effected 
at an alarming cost, and with a result ansatisfactory 
to everybody, 

We are quite willing to admit that some slight 
saving may manifest itself in working the traffic of 


the existing lines npon a single pair of rails, and > 


with er management the Government might 
ental tie ones capi of 801b. raila now ih 
down, and obtain the greatest ible service out 
of them, But not in the way Mr, Eladon proposes, 
Supposing that his suggestion in carried out, we 
should be quite prepared to learn that further 
ra a of 801b., or at least 70lb. mils were 
ordered from England to make repairs, not only on 
the existing lines, but also on the propoaed exten- 
sions, and a new system of the most wasteful de- 
scription would become a fresh feature in Victorian 
railway policy. The proper course for the Govern. 
meut to adopt, if they are determined to throw ane 


pair of rails out of usc, is to keep them on the rail- | 


This Table speaks for itself, We may, however, 
eall attention to the fact that it is usually supposed 
that the amount of traffic passing over a rail has 
something to do with ita duration, and that new 
rails, when first Inid down, do not generally require 
the same percentage of renewals oa when they are 
nearly worn out. Possibly the singular informa- 


|and cylinder, with reference to the duration of 
rails, and the precise dimensions of driving wheels, 
may have some importance in Victoria, Wo fail 
| to eee ita value here. 


Wattakt asp Moxnaxt (N.Z) Raitway.—This line has 
heen officially surreved, and will peobably be led with 
ina few monthe The length of the line will be 40 miles, 
asd the cost will be 172.0001, exeluslee of any jetty or 
herbour works at Morraki or Osmars. Issmense deposits of 
Qamare building stone are expected to afford a valuable 
revenue to the line, The only expensive bridge over the 
line will be that over the Rakenin, end the cost even of this 
will not be very serious 





tion concerning the presaure of steam in the boiler | ¥ 
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FRENCH RAILWAYS. 

Ws return® to the injuries inflicted upon the 
system of the Western of France Railway Company 

uring the pro af the late unhappy events in 
France. On the Versailles line on the left bank 
of the Seine, the Montparnasse and Vaugirard 
stations, which were buat little affected by the fire 
of the a gory os the Parisian 
insurgents. ie eof the Montparnasse ata- 
tion, in the Rue dea Hennes, was damaged by 
obuses from a barriende placed near the church of 
St. Germain des Prés, and discharged againat a 
battery established by the regular in front 
of the station. The ion of the left k Ver- 
sailles line, between the fortifications and Clamart, 
was the theatre of military operations, the conse- 

wences of which were the destruction of moat of 
the works upon the line, The West-Ceinture 
Station, which was under the fire of Fort Issy, 
waa very greatly damaged, As regards the Cla- 
mart Station, it appears to have entirely disap- 
— during the combata which took place round 

ort Ieay. The Havre line suffered only from the 
Franco-German war, but the damages which it 
sustained wore nevertheless of a serious character. 
Thus the Bezous Bridge over the Seine was nearly 
destroyed ; a temporary bridge haa replaced this 
work, which commands the communication between 
Paris and Normandy. The viaduct over the road 
from St. Germain to Argenteuil was destroyed by the 
Prussians; it bas been temporarily reconstructed of 
timber. ‘The Mantes Station waa the theatre of a 
combat, at the close of which the buildings and their 
internal fittings were sacked by the Prassians, ‘Che 
French military engineers blew up about 100 ft. of 
the Rolleboise tunnel in order to prevent the Ger- 
inans pasaing through it. “The trafic has been re- 
established, but the masonry will have to be recon- 
stracted, and this urgent work baa been in course 
of execution for several weeks past. The Bon- 
niéres station, like that of Mantes, was burnt, The 
Ectot viaduct, between the Motteville and Yvetot 
stations, was deatroyed by the Germans, as was the 
Bollerille viaduct between the Alvimare and Bal- 
bec-Nointot stations, One of the most important 
works on the mane Ser dh system is the Mirville via- 
duct on the line ween Paris and Havre; this 
viaduct is composed of 46 arches, baving openings 
of 25 ft. 6 in, each, and 6 ft, to 110 ft. in height. 
Tt was scarcely to be expected, perhaps, that this 
fine structure should pass through the war without 
injury, and it is accordingly not surprising to find 
that three of the firet arches on the aide of Paria 
were destroyed by the Germans, A temporary 
wooden structure has assured the passage of trains 
remy ang Progress of definitive repaira, which 
have been in course of execution in the course of the 
past summer. The line from Serquigny to Rouen, 
uniting Normandy to the weat and south of France, 
was damaged in its principal work, the Orival via- 
duct over the Seine, near Elbenf. This fine struc- 
ture waa com of six irom apana, the two shore 

a being 115 ft. 10 in. each in length, while 
the four intermediate spans were each 158 ft. 8 in. 
in length, The vinduct was nttacked at several 
periods by the Germans, who after having blown 
up two of the tubniar piers endeavoured to cut 
the read-bed st some points, and at nat 
brought down the second and third spana on the 
Elbenuf side. Aa if the work of destruction were 
not then sufficiently complete, fresh mining opern- 
tions were commenced,.and grave injuries were in- 
flicted upon all the other apana, except the first, 
on the Serquigny aide. Aas the temporary repair 
of this important viaduct would involve too bear 
expenses, the directora have been proceeding with 
the definitive reconstruction of the work, utilaing 
as much as possible the old materiala. The line 
from Mantes to Caen wna scarcely lesa badly treated 
than the Havre line. The station and village of 
Broval were burnt, and the Martainville tannel 
ig | blown up, ‘The Groslay viaduct over 

the Fille, between Romilly and Beaumont-le-Roger, - 
& work of seven arches, of 33 ft. din. opening, and 
66 ft. Sin. in height, was entirely destroyed, as was 
a viaduct of four arches over the Dives. 

Such was the fate of the company’s line assuring 
communication with Caen and Cherbourg. We 
might prolong the details of the destruction 
wrought, bat it will probably be considered that 
we have done quite enongh im recapitulating the 
more important injuries inflicted. As the 
line from Viroflay to Rennes, it may be added that 
the Versailles station and ita accessory buildings 

* Vide Ewotsxetiso, page £54 of the presest volume. 
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were damaged. The Landolles vinduet over the 
Eure, between the Courville and Pont - Gouin 
stations, was overthrown, The Chartres and Mans 
stations, successively oceupicd by the belligerenta, 
experienced disastrous cousequences, ‘The viaduct 
om the line from Assé to Sainte Suzanne, between 
the Voultré and Evron stations, was destroyed, 
On the St. Cyr and Surdon line the Chérizy vin- 
duct was partly carried away by mining. ‘The 
Nonancourt station was sacked after n combat 
carried on in ita environs, ‘The Rille viaduct, 
about 1} miles from the Laigle station, waa cut, 
On the line from Le Mans to Mézidon a vinduct 
over the Sarthe, about 1500 metres from Le Mans 
station, waa destroyed by the French army on the 
approach of the Germana. A viaduct over the 
Orne, near the Serz station, waa destroyed by the 
Germans. On the line from Le Mans to Angers 
the Suze viadact over the Sarthe had one arch cut: 
and the Loutinitres viaduct over the same river 
lost two of its arches, Woe have traced only a few 
of the principal damages inflicted on the rystew, 
but in the districts exposed to the German war, 
and also to the civil war, there ia scarcely a portion 
of the permanent way and works which do not 
bear traces of the fearful storm of disseter and 
ruin which awept over greater part of France 
during the winter and epring of 1870-71, The 
directors baye, however, applied themaclrea vigor- 
ously to tho restoration of the damages inflicted ; 
and except at two polnta—viz., the pnasage of the 
Seine at Argenteuil and at Elbeuf—all communica. 
tions are now re-established, the movement of pas- 
sengers and goods bas reaumed ita ordinary course, 
and the disasters of the war may be aaid to have 
been in agreat measure effuced, Nevertheless they 
leave behind them heavy pecuniary charges which 
hare now to be provided for, The loss extended 
not only to the way and works of the undertaking. 
bit alao, of course, to the rolling stock upon it 
The exceptional nature of the tratfic service carried 
on last year frequently invalved a concentration of 
locomotives at points without any proper shelter 
for engines, or at any rate affording very insufficient 
shelter. ‘The engines were thoes exposed to the in- 
clemencies of the winter and could only receive a 
very imperfect amount of care and attention, £0 
that they frequently had to be set to work in a had 
state, «keeping of a great number of engines 
almost constantly in steam in order to provide for 
the eventanlittes of a variable and unforeseen service 
prevented the washing owt of their boilers at the 
proper time, and exceptional injuries resulted in 
consequences. Similarly, the passenger carriages 
sustained a good deal a | harm from the rough neage 
which they experienced during the war, some of 
them having been even need for sleeping and cook- 
ing purposes ; the trains made up were also of great 
length, as many as 75 carriages belag sometimes 
collected together, the result being frequent break- 
ages of couplings, &c. The other rolling stock of the 
company also suffered in all kinda of ways; not the 
ieast being the appropriation of engines and atock 
by the Germana. 





Ix 1854 it was decked that the city of Paris 
should be supplied with water from the chalk 
districts of Champagne and Brie. A bong time waa, 
however, consumed in deciding upon the details of 
the project and elahorating them, ao that it was not 
until 1560 that the aty Bought eleven groups of 
sources, of which threo had a height sutlicient to 
insure an ample gravitation supply to the most 
elevated parts of Paris, whilst the water from the 
other Localities waa to be raised by aes ing engines 
to heights varying from 60ft. to 65 ft. The city also 
purchased 1250 acres of land, and 1) mills, besides 
all the ground required for the construction of 
aqueduacts, &e, The contract plans for the works, 
approved in 1965 by the Municipal Council, led the 
water to the Montrouge reservoir, ata height of 
263 ft, by aqueducts lu béton of a cirenlar section, 
and § ft. Gin, and $ ft. 10in. in diameter, croasing 
the valleys by syphons, There ia, for example, 
near the Bourg de Pont a syphon 10,570 ft. in 
length, AtSt. Jacques the aqueduct bx tunnelled 
through 3 marble of great hardness; then follows 
the ayphon of Laing, carried along the hottom of 
La Vallée on 53 arches, The sands of the forest of 
Fontaineblean are traversed for 15 miles almost on 
astraight ine; and this part of the work wae at- 
tended with great difficulty on account of the unre- 
liability of the foundations, ‘The line then followa 
the limestone formation on the left bank of the 
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Seine, and crosses the valley of Eesonea by a 

phon, The valley of the Onge is also crossed in 
the same way, and then by —- and tunnels the 
aqueduct of Arcuoil ia reached at a height of 
1/4 ft, Sin, above the bottom of the valley. The 
total length to the reservoir of Montrouge is 108 
miles, of which 13.45 miles are in syphon, 20.20 
miles are in tunnel, 10.35 miles are on arches, and 
58 miles are in cutting. Of the work, 68.6 miles 
are completed, and 19.4 miles remain to be done, 
The amount already paid is 20,700,000 francs, and 
a balance of 20,400,000) has yet to be met, The 
importance of pushing the works on to completion 
cannot be overrated, for they will bring to Paria an 
abundant supply of good water, which, in conjunc- 
tion with the proposed sewage reformea now being 
discumed, will effect improvementa in the sanitary 
condition of the city, which are now so greatly 
newted. Moreover, when completed, the supply of 
water to the inhabitaute may be made a source of 
profit to the Municipal Government. 
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LITERATURE, 
a 
Tie Wortsen's Meanal of Hegiusering Drowing, Prico 
de, G4. Hy Jomx Maxrox. Lockwood and Co. 

Tus book supplies what has long been wanted, a 
good, paial, and low-priced treatise on engi- 
neering drawing. Commencing with a description 
of how « drawing office should be fitted up, Mr. 
Maxton procesds to impart to the draughtsman a 
variaty of valuable information concerning the 
inatertals and tools he wil) require to make usc of, 
stich as drawing-bomrds, squares, instraments, 
scalea, colours, paper, &e, He next tells him how 
to prepare hia paper and how to ink in his drawing, 
how to shade and colour it, and how to border 
it and eut it of the board when finished, each of 
these subjects being treated in a separate chapter. 
In addition to this, there are chapters on practical 
geometry, projection of shadows, delineation of 
ibe slip and path of the screw propeller and paddle- 
wheel, on drawing tracings, for the uae of engravers 
anil photographers, and on diayrams for lectarca, 
besides au appendix containing notes on archi- 
tectural and ship drawing, and on perspective 
and isometrical projection, as well as on sizing, 
varnishing, &c, ‘Lhe whole is illustrated by a 
ounber of plates and by nearly 350 woodeute 
In fact, Mr, Maxton's book contains the results 
of the long experience of one who has acquired con. 
alderable reputation as a draughtaman, and the 
advice which be gives to the novice la invariably 
that which he has himself followed. There are, 
however, one or two defects in the work. For 
instance, in the chapter entitled “ Hints on Geo- 
metry,” several of the definitions might have been 
gives in more mathematically correct language 
without loging any of their perspicuity. Nothing 
ean be more erroneous, even in a book on mechanic 
drawing—which, after all, is founded mare or leas 
upon geometry—than to sacrifice rigidness of defini- 
tion to a false notlon of rendering the comprehen- 
sion of w subject easier tothe learner. In other 
places, Mr. Maxton's evident desire of full explana- 
ons resulta in a somewhat involved styleof language 
which it would have been well to bave avoided, 

Probably, the best chapter in the book, though 
all are excellent, is that onthe projection of shadows; 
commencing with the more ample shadows such as 
thrown by columns, &e, Mr. Maxton proceela, by 
carefully graduated stepe, to show how those on 
tarious curved surfaces may be found, and his 
exporition of general principles is here so clear 
that the most inexperienced draughteman will be 
able by the aid of this part of the book to accurately 
determine any shadows required in ordinary engi- 
neering drawing. The chapter in the appendix 
on the detail drawings of steam ships also cabodien 
many valuable hints, Although Mr. Maxton's book 
is intended chiefly for the instruction of students 
and working engineers, even accomplished draughta- 
men will find in it much that will be of ase to them, 
anda copy of it should certainly be kept for pur- 
poses of reference in every drawing office. 








Vierorrax Coai-—Sempe of the eval discowered at Western 
Port, Victoria, appeare to be of euporlor quality. The ehlef 
harbour-master Captain Payne) recently tested a sample 
obteieed fre the Kileunda mine om beard HLM. C. 8. 
Pharowand found that it anawered well for sienming pur- 
poses, burning with a clear bright Mame and leaving very 
few ashe, Jt was compared sath the onlisary Newetatle 
coal, acd wee conskdered if anything superior, Captain 
Payne has suggested that the Colonial Gorerament should 
take the Kilcussda corl inte its own hands and develop it 
by means of contict Inbour. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
Mrpnimsanorom, Wednesday. 

The Cleveland Iron Marbet.—Yesterday there was an 
exosllent attendance on “Change at Mi beough, Pig 
iron was exceedingly searor, and those who were so fer- 
tunate 64 to be able to listen to buyers were notually ofered 
60s. per tom for No, 3, Ut is long singe the iron le of tho ' 
North of —. was in such « fourishing condition a it 
is now. Ordera for next = are being freely booked at 
Sie. and G8, per tom for No. 3, and the other qualitive ia 
Properiion, 4S people belere that the rates paid at 
presest aro daceptional, and that a9 soon as the navigation 
season closes there will bea fall in peters, The more peoeral 
opinion, however, is that the cnoresous demand ly ox- 
eceds the power of supply, great aa it is, end thet alter 
Christmas prices will be bigher then they are mow, Cer- 
tainly uakers are being threatened for pou-delivery, and are 
heavily eohl forwant, 


The Peisked Tron Trede.—There uw more reason than ever 
to bellewe thet the Cloveland rail trade next year will be one 
of the best that busy district bes experienced for a bog 
time. Last week we pointed out tha requirement of dii- 
ferent countries whers railway extension is being carried on 
with groat energe. 1 must mot be fo m that the home 
deenauids will te heavy ou acowant of the several tramwaya, 
in addition to vemewala in diferent parts of Great Britain. 
All {the other branches of the fini iron trade ereina 

The Lxstrum Iron Works —We learn that Mr, Joseph 
Dodds, M.P. for Stockton, has parchased the Lustram Iron 
Works, Stecktion, That gentieesen, we unterstand, is inte 
rested in several iron works in Stockton and Muddlesbrowgh, 
all of which are in a Sourtahing mato. I+ is his insention to 
enlarge very considersbly the works he hes just purchased. 


The Nine Hours’ Movement at Middiesbromes—On Satur~ 
day meat the notices of something Like 1700 engiseers, 
employed by differcnt firms at Middlesbrough, expire, and 
they will cease work if the masters do not before that time 
make some arrangesornt with them respecting the tine 
hours’ system. The men ask for the sine hours’ system on 
the coditions granted at Sunderland, mus. that each day's 
work etamis by itevlf, and ali overtime to be paid for. The 
matters bare conceded the nino hours on tha Neweastle 
ferme, viz., thet Ofty-fimer houre per week must be worked 
lefore overtime can be paid for, [tis to be hoped that» 
settlement of the diference will bo arranged withowt the 
stoppage of work. 


The Tees Consersancy,—The annual meeting of the Tees 
Conservaney Board was held at Stockton on Monday, when 
the a Mr. Liane Wilson, of Middlesbrough, was 
Te-eleeted. 


The Iron and Stest Institute-—The next general mocting 
of the Irom and Meri lestitute, head-quarters are at 
Midd jeebrough, will be held on the 19th, 20th, and 2let 
March neat, in London, Intitaticnes are to he atet ta Con- 
tinental and American iroumasters, and as this institution 
has taken such an important position there ia lithe doubt 
that many gentlemen trom a great distance will attead the 
meeting. 


NOTES FROM THE SOUTH-WEST, 
Grest Westere Railway. Without any prior spain on 
their part, the eagineers and others emplored im Inemenn- 
tive departments ef the Swindes amd Paddington etatlows of 
the Great Western Railway bave received an intimation from 
the directors that from Janeary 1, 1872, they will only be 
required to work 4+ bours por week. 


Trade at Sweneea.—The mills and forges in the Swanece 
district are still doing well, comsidering the season of the 
ya There are good orders om the berks of the priscipal 
works, 


A Central Bafion of Svraset.—At the monthly meetiag 
of the Swaseea Tarbour Trust on Monday, a rather im. 
act letter was read from Mr. L. L. Dillwyn, M.P., on 
half of the Great Western Railway Company. Me. Dill- 
wyn wrote :—"' You are aware thet the tireat Wastern Com- 
pony are about to convert their line ta South Wales from 
ul to grerrow gauge. Thies elreamatanes, combined with 
the altered relative positions of the Lianeliy and London and 
North-Western Companies, render it probable that now 
orrangements will hare to be entered into for providing a 
cectral statlon in Swansea. Tho time, however, has not 
arzived when such arrangements enn be carried out; and 
pending this, we do not feel ourselves in a poeition to do 
anything suspecting the Seansen station lo the onsuing 
session of Parliament.” 


Sewage at Fart Dean-—A committer hat been formed 
asoimg the principal inhabitasts of that partion of the parish 
of Plasley adjoleing East Dean for the purpose of carrying 
out « system of sewerege, Mr, F. Flewett, of Newnham, 
haa been consutied upon the subject, and has prepared plane 
to seoure Che ohjnes in viow. 

Carmarthenshire Mineral Ratlway.—A meeting in sap 
pont of this project was beld ot Carmarthen on Saturday. 

£ was stated that the capital eoaght to be raised by shares 
was 160,008, Tho length of the proposed line ia 27 males, 
and it was stated thet, if carried owt, it would have ono 
terminus at Carmarthen and another at Pontardulais, with 
lateral brasenes entering into the heart of the lime and 
mineral districts, which it weald traverse, It bas been 
stated that the length of the line will be 27 miles, bat it 
showli be explained thet of this mileage the mais line will 
contribute cely 19 miles, while tho beasehes will make up 
the rimaining 4 miles. The total cost of the line is cete- 
oated at COUN. per wile, incleding rolling stock. 


Pesbroke Dork —Her Majesty's steam-frigate Raxrard 
haa arrived at Pembroke Dork from Plymouth, having om 














Nov. 17, 1871.) 


beard a party of erarees, &c., who will navigate the Deroy, 
composite gunboat, reently launched at Fembroke Dork- 
pert round to Plymouth, where she oil be cocomissionrd, 

Buzeard will also accompany the Doey to her destina- 
tion. The launch of « sister gunboat, named the Merlin, 
will take place on the 24th inst, Another gunboat of the 
tame class, the Mesyuito, Sin « firwanl state, and will be 
shortly launched. 


Gloucester aed Berkeley Canal Company.—At the half- 
yearly meeting of this company, it was ageoed that a quay. 
wall should be substituted in the new basin for the sloping 
banks first propoeed. This alteration im the plans will in- 
rolve an additional ontlay af IOS At the cloee of the 
soeoting, several of the shareholders had a discuasion on the 
Serenbesdge railway scheme. 

The Ehondda Valley.—An imporlant winning at the 
—— colliery, in the Hhendde Valley, has been suc- 
cessfully effected. The seam of coal, which thes socme 
likely to be brought into working after a large catlay, is 
idewtical with the Upper Four-fect Vein, which bes Joon 
successfully worked at the Ferndale colliery and in the 
Aberdare Valley. 


Mr. Cravwshay Pailey.—Mr. Crawshay Bailey, the founder 
of the Nantyglo Iran Works (who js onw en octogenarian), 
commented business ot Nentyglc 61 years sinew, and since 
then hoe hea ex: ed 12,000,000%. im wages. The tusiness 
at Nantyglo hee been recently transferred to a limited 
liabibty eounpansy. 

NOTES FROM THE NORTH, 
Giiasaow, Wednesday. 

Glasgow Pig-Tron Morket.—A week ago 65s. Gd. cash, 
end 63s. Mkl cua month were accepted for Scotch pig iron, 
but sines then there bas been a large rise in price. On 
Thursday there was an advance of one shilling per ten, and 
on Friday the advance was about as great. Monday's 
market was wey excited, owing in some measure to the 
failure ofa well-known member ofthe Glasgow “ Iron Hing," 
Mr. Themes Thorburs, whose linbilitios are eetimmated at from 
15,0004, to 20,000. A largo busier wes done on Monday 
et prices varying from 64s. up to G&s. The market wap 
irregular yesterday. At the opening prices ran down to (Hs. 
Aj. cash, but they aftereards rallied, and at the clos Os, 
cash and Gia. did. ome month were paid. To-day's market 
has been flat, no business being ted; sellers at O8—. 4d. 
eash, buyers 14d. per dom Jess. t week's shipenents of 
Seotch pig irom were, foreign, 15,208 tons); constwiee, Ske 
toms; ua, 18,636 tous; same week Inst year 10,357 tons; 
increase 4279 tons. .The total increase since the 27th of 
Deeember, 1870, Fs doe Inst Saturdey waa 179,894 tems, Of 
courses the special brands have gone up considerably of bate 
in sympathy with the advance of price in G. MR. iron. 
caw No. 1 was quoted af Sm, ond Gartsherrie No. f 
at 7* 


Howateon"s Pateat Pursace.—This furnace, which, it may 
be remembered, excited a ¢ deal of interest among the 
members of the Invn and Bleel Institute om the occasion of 
theie visit to the Kari of Dudley's Round Oak Iron Works, 
fs now being introdaced into Scotland, and it is also making 
a ae England. Mess. Diba and Co, of the 
Glasgow tive Works, have jost had one of their 
forging fereaces altered in scoordance with Mr. Howateun's 
patest. The Parkhead Forge Company have adopted it as 
@ heating furnace; sev of the Costbridge ironmastera 
have “gone in" for it; and Mr. Howalenn is putting up 30 
of his furnaces for Mr, Colville at Motherwell, 


New Tromwort Contracta.—Mours. Laide anit Sona, 


et engineers, Gh are the sucecssful contractors for 
eapply of a cocaplote plant for the lighting of Yokohama, 
the priacpal coma eratra of Japan; amd Moesars. 


George Bennie ned Co, the well-known eeiseral oil emgi- 
noera, aleo of G + bare been imstracted to supply a 
large smownt of plant for the juction and redining of 
mineral ot! in Rassia, the mineral to be employed being a 
rich shale, omowbat resembling the fazsous Hoghead coal, 
or Torbane bill mineral. 


Commencement of the Trameay Traffic in Eulixburgh.—~ 
The passenger trailio on the Edinburgh aod Leith tromways 
wae commenced Ineé week. Thore were in all ten cara ran 
on the suing day, and the greatest namber of ruse made 
wastwelve. About 12,000 persons took advantage of the 
ears, bat, owing to the novelty of this kind of sirret Jocome 
tion, the number of passengers wea probably ouch abore 
the arerage traffic that may be exported when the novelty 
bss wore of. As the conductors and drivers were allio aew 
to the work, it was expected that « few hitches might oveur, 
but there was ey et a serious character. An additional 
sumber of cars will doubtless soon be pot on. Chwing to the 
great demand for accommodation on Saturday, an addlitinel 
gar wes put om, amd on that day there were about 12,000 
passengers, making about 5,000 for the whole work. 


The New Dock for Herwiek-upon-Tweed.—Plavs of the 
new dock to be erected by the Berwick Harboer Comunis- 
siomers on the south (Twoedmenth) side of the river bave 
beon prepared by Messrs, Stevenson, C.E., Edinburgh, aod 
approved of by the Committee of the Harbour Commis- 
nomers, The new dock will cover three neres of land and 
water, and Js expected to nerommodaty vightern large vessels, 
The total cost is estimnated at fally a. Parliamentary 
pomers wi require to be obtained beforo the dock can be 

lt. 


i Sesttiak Society af Ariz—The annual ernl 
moeting of this Society was held in erg ny on Monday 
night—Mr. John Paterson, vice- dent, in ehair, An 
address, ared by Mr. HK. W. Thomaoa, C.E., the pe 
Gent of the Bociety, was read in his sbeence through illnwsa. 
Tt was devoted to the future rather ihan toa surrey of the 
past, and saggestod many pointe of laterest in reference to 
the patest laws, the disposal of the sewage of lange townn, 





; The eelargement of the oli tunoel was carri 
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the water supply aed its soparntion imta two qualities, the 
employment of steam in ngricultare, &e. The report of the 
Prize Commmition awarding the prizes for the season 1870.71 
was afterwards read, It stated that the special thanks of 
the Society were dup te Dr. Stevenson Macadam for hia 
“Disesurse on Technical Chemistry,” and to Profeesr 
Archer for bis ‘* Addrows on Recent Progress in Inventions.” 
The committer hai also awarded the fotlowimg prizes: 1. 
Ts James Mackenzie, Manager's Department af the Nerth 
Beltish Railwea: Company. for hie “ Deveription of a New 
Stewl-vard Tudleater,” a Keith prize, value ten sovereigns. 
2. To John Reid, Manager of the Edinburgh and Leith Sse 
Company, for his paper om Water Meters as in ese by 
Water Companies,” with design for simplifying and cheapra- 
ing (hem, « Keith prise, value tensovercigns. 3. To Steven- 
aon Macadam, Pb. D., PSE, MCS, for bis paper on the 
“ Distillation of Gaa from Oval in Short-Time rges, 08 
compared with Long-These Charges," the Hepburn prise, 
value seven eovercigna. 4. To Alexander Leslic, CH. Assce, 
Inet. CE, for bis panee on “Rainfall and Evaporation ix 
Relation to Water Supply,” the Society's silver medal, value 
soren corerelpaé- f& To Retert William Thomson, €.E., 
F.RS.E,, for bis" Dosetiption of a New Methed of Fixin 
Tubes in Vertical Steam Ballors,” the Society's silver mode 
value five sovercigns, 6. To Kobert Louis Seevenson, CB, 
for his “ Notice of s New Form of Intermittent Light fer 
Lighthouses," the Society's silver medal, value three eo- 
vevelgna, 7. To John Se, Clair, tencber of music, for his 
* Deseription of » Now Syatean of Emteand Muse for the 
Blind,” the Soctety’s silver medal, velue three soverclgna B. 
To Janes Denham, cabinetmaker, for his * Deseription of a 
New Hinge for the Doors of Writers’ Pigeon-Holes," the 
Society's calrer medal- 


FAixkuryh Rerning Lectures to the Industrial CIngees-— 
The director of the Museum of Science and Art, Edinburgh, 
has arranged for the delivery of six courses of acientzfio 
lectures to the industrial clases of Edinburgh during the 
costing winter, Each course willembrace six locturea. Lhe. 
R. M. Ferguson, and Professors Taat, A. Crum Irown, and 
Geikie will take part in them, their respective subjects 
being: Sound, Electricity, Cheauletey of Fire and Fuel, and 
the Elementa of Physical Creography. 


FOREIGN AND COLONIAL NOTES, 

An Americas Twene!,—A vew tunnel at Hartford fer the 
Hartford and New Haven Railroed is nearly completed. 
on through 
an exeonkingly troublesome strata ef quicksand and clny, 
which hed a tendency tecave in, amd thus arrinwsly impede the 
operation of excarating and pile-driving, which was carried 
ou stihe snse time. The tunnel pseere under two busy 
streets, one having « borse railroad track, and beth bavin 
a4 pipes, aquedect pipes, Ac, all of which had to be mov 
aud removed in a manner not to create inconvenience to the 
public. The work wae carried out under the issmediate 
supervision of Mr. E, M. Read, superintendent of the Hart- 
ford and New Haren Railroad, 


Nerthern Bailiway af Cenada—Thia ovenpany has com- 
pleted a now grais elevator at Collingwood. 1 Te buildin 
is located on a new asd substantind dock 10 ft. wide acd 
60 ft. kong, sermounted with crib-work, and filled ia with 
solid stane and gravel, thes forming « perfectly fireproof 
wharf, The owtsade dimensime of the building are 6 11. by 
100 ft., and the total height fram tho level of the dock to the 
top of the roof is 135 ft, The engine-bease, £0 ft. by 40 Mh. 
of stone and brick, with iron doors, and roof and atone floor, 
i teolated from the mmsim building. The engine (which is of 
50 borse power) and the other machinery were comstructed 
by Messrs W. Hamilton aod Son, of Toronto; aed the boiler 
and iron tanks by Mr. Neil Currie, of Toronto, 


Turkiel Tramionya—The main way of the tramea 
between Taheragon and Ortnkein bas bese eomopleted, ned 
the rails will be placed in » few days, when the whole line 
will be opes between the latter village and Kazakeic. 


Itinsis aud &t. Lowie Bridge—This great bridge is pro- 
gresing rapidly, The concrete or foundation for the cast 
ier, Lone om the Lillesds side ef the river, hae been 
id, and on the completion ef the pier the bridge company 
will have no further use for the air pumps, &e, which it has 
employed, The masonry, of which there will be about 
106,000 cubic yards, is about two-thirds completed, and the 
superstructure has been already commence The cast-iron 
plates at the piers have been placed and prepared for the 
tion of the steel tubes forming the spazs, Tho bridge 

will be completed in about a year. 
Russian Roileoye—Rassian railways continue to make 
ogress, The fires working train bas rum along the Yaros- 
fre anid Vologda line ae far aa Danilor, A id gauge 
horse rallway froen Samara to Uralek, 161 miles tn length, 
is about to eommenced, A cross line is projected trom 
Mitau to Tilsit. The Kier and Erest lise continues to pro- 
grees ted that from Vorome) to Grousherka nny be saad to 
all but completed, A company ia being frrmed in St, 
Petersburg for the construction of a sumber of amall breach 
ines in the contra] and southern provinces of Russia in order 
to focilitate the transport of manufactured goods. A con~ 
osssion has been ted fur the constractiom of a railway 
ree Wantern ‘inland, between Tamanafors, Tarastbeurs, 

Al 


Outerie Wood Pavement Company.—This company has 
established some rather extensive worke where thy humber 
for strevt pavement la cut into blocks, and afterwants car- 
bolised. ‘Lhe wood is thoroughly impregnated with carbulle 


acid, and it is alleged that it dows not thes decay. 


line 


Americ Coast Surveys—Mr. Roaiesin Piers, In 2 | Lin 


roport on the operations of the United States const 
warvey during the past year, states that surveys have been 

roerding upon lake Champlain, the Hudeorf river, Lang 
Yanna Sound, and New York and Newark Hare. Extensive 


observations have been made of the physical changes in New 
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York barbour amd also of the tides. A surveziog party haa 
heen sent to make obeervations in Alaska and Aleutian 
Islands, but no account of thair operations has yet been 
received. Calealations have been mare daring the ¢ year 
which fix the longitude of several plices in the interior of 
the United States—amongst them Omeha, Salt Lake cin 
and San Francisco—while computations are in jor 
ascertaining transatlantic longituies which depend upon 
observations made last year at Brest and Daxbary. 

Docks at Sehastopel.—The Ressian Government in said to 
bave concluded the purchase of docks constructed by the 
Bussian Steam Navigation Coanpany, at Sebastopol. 


Queensland Telegraphy.—Mer. W, J. Crackoell, saperin- 
tended of telegraphs in Queensland, left Brishane for Card~ 
well, August 19, for the purpss of making a personal 
inspection of the telegragh bine frem that town right through 
to the Gulf of C teria. Mr. Cracknell wae expected to 
be abeont from Urishane about eight weeks, 


4 Curious Culentation,—It bs estimated that 110,000 actes 
ef the best timber in the United States are now shsorbed 
annually in sapplying the demand for railway tive alone. 

The Durien Ship Canal—Commander Selfridge claima to 
have discorered « practicable route for s Darien ship canal. 
it starts from the Gulf of Darien on the Atiamtic slope, pro- 
oreds up the Atrato river to the moath of the Napipi, and 
thence runeto the Pacific Ocean at Capera lhey, 


NOTES FROM SOUTH YORKSHIRE. 
Suurriatn, Wednesday. 
New Blast Paraace at Staveley — Tho Star Coal and 
Iron Company, Staveley, uesr Chesterfield, hes this week 
blown in spother blast furmece, The company have now 
six furnaces at work, which eneble them to turn cut an im: 
saenee quantity of irom, 


Nee Railway Station for Fort—In two or three years 
Bence York will posses @ station which will, in #1] pruba- 
bality, be the largest in England. The present secomuraod,- 
tion for the through passengers, to say nothing of the leea} 
amd other North. Restern traffic at York, ia very inferior, and 
entirely inedequate to preperly work the constantly increas- 
ing passenger tralic. Two years age the North-Eastern sought 
aod obtained parliamentary 7 paws to purchase the boune and 
other property om the intended site for the new station. The 
plans were approved by their Board Inst week. The present 
station is terminal, and consequently a great deal of shunt- 
ing, noceeritatiog a nusaber ol points, Ke, has to be dome in 
order to get trams in end out. The sew one will bare 
through platforms, the corered portion alone of which wiil 
be 1450 ft, in length, or nearly a quarter of a mile. It will 
be of # crescent form, sod tho site is fixed at about 200 yards 
further fran the Ouse bridge than the t structure. 
The atetion alone, it by estimated, will cost about 200,00, 
A new street will be made to it from Queen-street. The 
present coal and lime depits are to be abolished, and a 
monster holel erected where they now sand. This hotel 
will bee Hooely sltaated, and will mmmand an excellent riew 
of the eity ond guburba. Whee completed the elation and 
hotel should enhance the popalarity of the east comst route 
for through travelling from sod to Beotland, as compared 
with the west coast route, 


Proposed New Branch Railway at Fork.—It ia stated 
that the North-Eastern directorate contemplate the con- 
struction of a hep, oe commecting, lise from theit York and 
Scarborough branch, near the Cricket Ground, at York, to 
the Foss id, where they to erect @ mineral, 

. &e., vation, The beck will bo aboat a salle in 
gth, and will be made in deference to a ial pre- 
vented by the rewidents om the east ede of thecity. ‘Lhe 
North-Kastere direetora will oxpeed 50,0004 om i 
aed stipulate that any cost beyond that eum shall be borng 
by the city. They will ebarge special rates for all trafic 
over the branch. 

Coal Tragle—Soath Fortashire and Derbyshire ty London. 
Despite the faet that the rate from South Yorkshire to 
London haa been advanced during October by the Great 
Northern aud Midland sovenpence and cightpenco re- 
apertively, thare isan tnorease af a very considerable amount 
during that mosth. Of Silkstone the Great Northern 
feok 20,000 tena, being an increase of over S09) tons Of 
the Barnsley thick coal a total tonnage of 25,078; imcrense, 
5500 tons, . Fre Derbyshire 106,120 tons went to the 

clis in October; of this quantity Clay Cross alone 
contributed 34,774 tons; Langley, 14,770 toms, and other 
colliveies ia emallor quantities, the aggregate showing an 
increase over September of 17,687 tona. 


The Nixe Hours’ Morement af Sheffield. — The nine 
hours’ system may mow be anid to have become eral at 
Bheffielt, and throughout the district. Hach day the namns 
of the firms who oonomle it are recorded, and the list is mech 
too bulky for my enumeration. The man bebd their con- 

tatulatary moeting last Wodaesday, asd delegates from 
Nowenstle and Manchester were prenent. The speakers took 
cecasion to protest against systematic overtime. 

Counzeting Line of Railway near Eekington.—The Mid- 
land ned Manchester, Sheffield and Léncolushire Railways 
will apply for parliamentary powers during the ensuing 
arrecin, for the construction of a branch sconecting line be- 
tween thoir respective main lince sear Eckingion, Eheriy- 
shire. The lino will leave the Mashoroagh and Chesterfield 
section of the Midland Railway near Eckington, near tha 
bridge carrying over that rnileay the road from Beighton to 
Bwrallownest, aod terminating by a juoetion with the tidings 
of the Birley Vale branch of the chester, Sheffield, and 
eoinskire Railway at Nermamten Spring Wood. That 
branch of the latter company joins their main line at Wood. 
house junction, about six miles from Sheffield. Should the 
amalgnmation of ibree two companics be ied cat this 
line will be without doubé very asefal for the interchange of 
certain deseriptions of trafic, 
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RECENT PATENTS, 

Tux following specifications of completed te are all 
dated withia the year 1870; anid that year id be given 
in ordering thom, at the asnoxed pricea, from the Great 
Seal Patent O Chancery-tane, 

(Mo. 3195, 10d.) Thomas Hydes and John Emil Bennett, 
of Sheffield, patent making the bridges of furnaces of 
double walls bevelled at the top go as to form a bopper, 
which will recelve any fuel or ashes which would otherwise 
rest on the tops of the walla, The space between the walls 
is fitted with a deor for discharging the fuel or ashea thes 
collected. The patent also includes osaking the solid front 
of a furmece.door move away from the forated back or 
tex portion in such a manner as to regulate the quantity 
of air admitted to the furnace and cause it to be heated 
before entering the latter. 

(No. $197, ls. 2d.) Robert Lees, of Hyde, patents in- 
creasing the heating surface of boilers by Sitting the flees 
and fireboxes with spherical “water pockets,” each of 


which is attached to the sides or erown of the fives or | deseri 


firebox by means of a short neck, and is fitted with an 
internal circulatiog tute. We fear that notwithstanding 
the tube just mentioned the water pockets would become 
coated with incrastation and burn out, 

(No. 8139, 4d.) Henry Larkin, of Theydon Gernon, 
Andrew Leighton, of 33, Chapel Walk, Liverpool, and 
William White, of 36, Thurlow-road, mony eer patent 
obtaining iroa, steel, and oxide of iron free from im- 

hy dissolving erode tron, or any suitable ore oon- 
taining the metal, in hydrochloric acid for the purpose of 
converting the iron into ferrous chloride. This latter product 
is to be subsequently purified by crystallisation, and then 
decomposed, the chlorine set free being reconverted into 
hydrochloric acid for treating a farther quantity of the 
erede material, The lenpere hydrogen sect free when the 
metal is being dissolved is also to be collected and atilised, 

(No, 8143, 84.) George Haseltine, of Southampton- 
buildings, patenta, as the agent of Frederick Hoeltge, of 
Covingtos, U.S, forming the elbows of sheet metal pipes 
by corrugating the metal upon the concave side, these cor- 
rugations having their greatest depth at the inner side of 
the curved elbow, and gradually diminiahing as they extend 
— the pipe, entil about half way round they disappear 


co. S144, Is. GL) Richard Montgomery, of New York, 
patents making girders or beams of wrought irom or steel 
with deep longitudinal corrugations, one of the sections 
Propeeed being shown by the full lines in the annexed 


ae 








sketch. It is also proposed to combine with these girders 
caps or rails of the section shows by the dotted limes, those 
rails being secured by transverse bolts at intervals, Par- 
thoular methods of building ep the plies for the beams above 
referred to, and arrangements for rolling, are iicluided in 


the patent. 

(No. 3156, 10d.) Henry Kesterton, of 9, Stratford-rosd, 
Birmingham, patents an ingeniows arrangement of rolls for 
Tolling taper tubes or toda. According to these is there 
is employed « pair of rolls, exch roll baving a spiral groove 
of variable depth, and of half rownd section, turned on it. 
The groove in one roll is a right handed, and that in the 
other a Seft-handed spiral, a4 shown in the eahjoined sketch, 


and whea tho rolls are placed together aud geared, so as to 
revolve in union, the grooves form a series of eyes whieh, 
an the rolls revolve, appear tomove laterally, and gradually 
deecrense in size, Thes, if a bar or tapered strip of iron, 
bent so as to approximately form a tube, be introduced 
between the rolls at that end where the grooves are largest 
and deepest, it will be gradeally shifted towards the other 
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end of the rolls as it passes between tho latter, and will 
thus be rolled tapered. 

(No. 3160, 3d.) Thomsss John Marshall, of Bishopagate- 
street Without, patents cleamsing the continuous felts of 
paper machines whilet in motion, by passing them over a 
revolving perforated cylindrical vacuum roll, having hollow 
trunsions, and an internal vacuum box or trough connected 
to pumps, eo that by the action of the latter all the par- 

joa whieh adhere to the felt may be drawn through the 
jones in the cylinder inte the vacuums box, 

(No, 3163, tn) John Weems and William Weems, of 
Johnstone, patent arrangements for drying yarns, worea 
fabries, Gbrows materials, &c. In cases where a fan is weed 
to fores air through tubes surrounded by steam, Messrs. 
Woems propose to fit into the ends of the tubes at which 
the air enters thin plate diaphragms of » spiral form, so 
as to give to the air « swirling motion during ifs passage 
through the tubes. The patent also inclades arrangements 
for drying and tentering woven fabrics, which we could not 
ibe briefly, amd also arrangements for carrying yarns 
or Gbrows materials gradually through a drying chamber. 

(No. 8169, 84.) Henry Young Darracott Scott, of 
Ealing, patents methods of treating sewage matters, 
General Seott proposes to deal with the sewage matter in 
detail, applying the chemicals employed for separating it 
from ite imperities at various poists, distributed over the 
whole district from which the sewage ix drawn. The patent 
under noth fnclades arrangements for supplying the 
chemicals to the sewage sutomatically, and the patente: 
leo claims the employment, for treating the sewage, of the 
compound resulting from the calcination ander oxidising 
infleemces of the refuse taken from the lime purifiers of gaa 
works, 

(No, 8174, Is, 2d.) William Hargreaves and William 
Inglis, of Bolton, patent an arrangement of blowing engines, 
in whieh a» pair of vertical Blowing cylinders are placed 
shert distance apart, with valve chambers of a peculiar 
form between them. Esch valve chamber is of « kind of 
> shape in section, the larger end of the > belag next the 
cylinder, and the discharge and inlet valves being fitted to 
the epper and lower sides respectively, The covers are 
arranged so that the valves are readily accessible. The 
patent aleo includes a form of valve for blowing engines, 
these valves consisting of cylinders covered with ruleanised 


the seats are made concave, so as to fit the cylinders and 
give large bearing surface. 
(No, 8176, Is, 40.) George Holcroft and William 
athan Dack, of Manchester, patent conmecting to an air 
pump the condenser of an engine in which the vacuum is 
obtained by an ejector, The patent also inclades the ap- 
plication of two or more ejectors to one engine or condensing 


stays 
der, and arrangements of valve and cot-off gear, which we 
could not describe beg 

(No, 8186, In, 24,) ward Rush Turner, of St. Peter's 
Tron Works, Ipswich, patents the arrangessents of péston 
valves and slf-controlling expansion gear for steam 
engines, illestrated and described by us om page 464 of oar 
tenth volume, 

(No. 3208, is. 64.) Henry Arthur Dibbin, of Stoke- 
on-Trent, patents ts of electric railway signal- 
ling apparatus, acteated by passing traina, and intended to 
convey to the drivers of such trains information as to 
whether or not the line is clear for « certain distance 
ahead, Information that the line is not clear is aforded 
by the explosion of detonating signals, We could not 
describe the details of these briefly. 

(No, 8205, Is, 24) W Nelson Hatchinson, of 
maar oe — Bideford, Lavage some impracticable 

8 for attac or cover plates to the 
surfaces of porns ia 


(No, $206, Bh) James Howard and Edward Tenney | a0 


Boustield, of Bedford, patent a mode of applying india- 
tubber or other elastic wasbers for the purpose of making 
water or steam-tight jointa. According to these plans the 
elastic washers are coated with thin aheet metal, the cover- 
ing belng such as to protect the lndla.rebber, and at the 
same time net 20 thick a9 to interfere with its elasticity, 
The washer thus protected is placed in a recess in one of 
the joint surfaces, a rib on the outer surface bearing 
against it. 

(No. 8210, 1s. 10d.) William Mort, of 155, Fen- 
church-street, patents, as the 
Nicolle and Thomas Sutcliffe of Sydoey, an arrange- 

Lacal 
medium. We could mot 
be these plans within the space available here. 

(No. 3211, Sd) William Chamberlin, of Brighton, 
patents an apparatus for ing fog signals on the rails, 
| In this apparatus—whieh is capable of being worked from 
| a distance by a cord or wire—the fog signals are contained 
| in a hopper from the lower part of which the signals are 
taken in succession, and thrust forward on to the rails by 
| means of a4 bar. A stem or finger formed on each 
j signal enables them to be withdrawn from the rail when 
required, special arrangements being provided for 
the signals thus withdrawn without being exploded. 

No. 5228, 2e. 44.) William Lloyd Wise, of Chandos 
Chambers, Adelphi, patents, aa the agent of Wilhelm 
Klinkerfues, of the Royal Observatory of Gottingen, 


Hanover, some ingenious arrangements for lighting gas by’ London, Norember 11, 1871. 
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electricity, We cannot describe these plana fully here, but 
we may mention that in some of them advantage is taken 
of the catalytic power possessed by solid platioum when 
slightly heated by the passage of an electric current. We 
hope at some future time to bave more to say concerning 
Dector Klinkerfues's plans. 

(No. 8241, 6s, 4d.) John Boyns, of St Just, Cornwall, 
patents machinery for dressing, crushing, and amalgamn- 
ting metallic ores, This is a very voluminous specitication, 
and ft is, therefore, Impossible for us to do mere than direct 
attention to it bere, 

(No. $249, 84.) John Hosking and Joka Morrisnn, of 
Gateshead, patent making the shells and floes of bollera of 

ited tes, the nop ares running cireumfe- 

iy. ¢ fear that the longitudinal joints of sack 
boilers would be difficult to make tight, otherwise the cor- 
ragations might serve a usefal purpose, particularly in the 
case of internal floes, where they would give increased 
power of resisting external pressure, and afferd « certain 
amount of bengitudinal elasticity. 


—————————_s. 
STEAM PIPE JOINT. 
Wi an 


2 showing a noa 
ign rl pipes Seto Soe ye 


of steam pile-driving ac 
Miiblgraben, near Higa. In spherienl jolnte as ordinarily 


tts 





— ee of the steam tonda to 
surfaces whi 
a in the arrangement wo illestrate, this action is 


plains 
will be + The joint 
there sre no double many etuations in which it may be tse- 
fally applied. 
COMPOUND vc, SINGLE CYLINDER 
ENGINES. 
To rae Eprror or Exorverntne. 


af this week I me « lotter from Mr, 
the statements in 


aod Tees, surpass ‘hest brethren of the Clyde, , and 
Mersey. I cannot call to mind any cases in which the Tyne, 
Wear, or Toes builders have aced Ger, lighter, or more 
coonomical engines than in's in the Inconstant and 
Hercules, Elder's in the Temedos, Hennie’s in the Briton, 
Maudelay's in the King William. Ono firen who I 
ny includes 
Teoults Ss 
ag Tesh simplicity and fowness of parta before 
ir. Tw 
all ; from this I tou infer that be coeiderd that ® com- 
pound engine must o a re more complication than 
oriloury engine. 1 mech doubt if the compound engines 
of Napier Lo the Qunen of the Thames, Eldor'sin tho Ts 
or Messrs. Richardson's new compound engines are greatly 


low-pressure 


Lin: 
qullen wan on ahi pulsien coh icy ou some time in your 


peoel ie hich would ire gearing to rotate the shaft at 
~ 
calflcient veccity ;and geartng, an Mr, creaky somexts 


“ws oe Me 
ideal all marine engineers should work sp to Ifhe will 


with Mr. Tweddell that the screw will net perfures well 
muck higher epeods than are now used. 


ours truly, 
Comrousb Esatsr. 
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STANDARD RAIL SECTIONS FOR LIGHT RAILWAYS. 


DESIGNED BY MR, C, P. SANDBERG, ENGINEER, LONDON, 


(For Description, see next Page.) 
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—————S 
LIGHT PERMANENT WAY. 

Woe» Mr, Beeermer, a8 President of the Iron amd Steel 
Institate, delivered his inaugural address in Londow, on 
the 24th of March, 1871, he said: “The adoption of a 
standard rail would afford great facilities to the manu- 
facturer by diminishing bie steck of roils, and allowing him 
to manufectere in slack tenes, and to supply any sudden 
demands trom stock. It would lessen the cost of production, 
and nffurd the general advantages to the consumer and 
prodscer, which have hitherto resulted in all cases from 
the adoption of eniversal o7 standard measur,” 

The above remarks are the mere important from the fact 
that engineers and marulacturers regard the sabject of 
rail-making exelualwely from thels own special points of 
view, and a combination of the requirements of both parties 
fs essential to the ailoption of atandard rail sections, which 
shoull unite that which the enginetr desires, aad what 
the rail.oakers can practically execute. 

We putiished, some two years ago, standard rections for 
heavy rails designed by Mr. C. P. Sandberg, the medium 
sizes of which, vig., feoe 50 to 60 Tb. per yard, have now 
been extetuively adopted, particalariy in America, and we 
Gisd the sections above specified belay rolled at nearly all the 
rail mills im this country, There it renson to believe they 
will make a suo and durable road when carefully mann- 
factored, and makers are petting reconciled to them. Mr. 
Sandbery kas now dealyned standart! sections for light raila 
which we illustrate om the preceding page, and will now pro- 
ceed to desorite, We note that the priocipte of making tho 
base equal to the height of the rail, as adegted by Mr. 
Sandberg for his beavy sections, is bere modided om the 
ground that tess speed and lighter traffic is expected om a 
light road, and that increased stiffoes by increase of height 
is in this case more necessary than atability ; thas theee 
rails are all } in. higher than wide in the base; the tishing 
angle is increased to 15° for easy rolling, and the weight of 
sections bs reduced 5 Ib, for ewery 4 in. redaced width and 
height, starting with 33 in. x 54 in. for 45 1b. down to 2} in. 
x2} in, for 20 I, Intermediate sections graduating ¢ in. 
forevery 2¢ lb. per yard can easily be dealgmed om the 
sane pritciple 

The following Table gives the detaila of punching, 
metching, sed the accessories for these ruils: 























Rall, Raila. Baile, 
45 and #%b, | Shand Jom | 25 and 20%, 
per yard. par per yard 
tre. ! in. 

Holeiin railoral .| Ape bx mt 
Holes in Gsh-piate 

rohaped {diam 7 diam, pba 
Bolts and meta; 


necks tan } { them, i disc. 
hee «- » ft} homage peg. tp laugs 0g. 4p long « faq. 
wiches for  ptam-| } } 


pemled jolats 9 In 
from und of all 
Notchos whern Jim 
Inys on alee 2m. 
frum end of taal .. 


tt t*1 





‘There are two holes at each end of rail, The cemtre of 
first bole is L}4 in. from the end, and that of the secemd 35 ku, 
from tho ceutre of the fret. Thia is invariable in all the 
sections. The fish~plates are all 15 in, loey, with foar pear- 
shaped holes 34 in. between centres in each plate. 

The principal advantages of using properiy-designed 
sections may be summed up thus: cheapness, inereayed 
durability, and, therefore, safety anid decreased cost of 
Mainiensuce, uot to speak of the aaving im cost of trans- 
port from the seat of manufactare. In order to secure a 
good rond strong jotats aro indisperanble, With the simple 
and inexpensive fish ordinarily msed, the form of the rail 
section is of the greatest importance, 

‘These new standard sections have been designed with 
the view of securing thy greatest possible depth and grip 
in the fish-plate, compatible with easy manufacture, and 
founded on the experkesee obtained in the inspeetion of the 
light rails for the Scandinavian railways, With the ordi- 
tary pear-shaped form of rail head, theshoulders affer no re- 
Bistaisee to the fish»pintes, and the difference of angles im the 
shoulder and foot of the rail will mot admit of « revermible 
Ssh-plate. The effeet is that the joints of these sections 
will only carry & Jon of, say, one-third of what the rail 
will carry in the middle of its length for the same dellor- 
tion 

‘The standard sections will carry at the jolnts two-thirds 
of the lewd they will carry in the middle of their length, 
Inereased safety and great economy in rolling stock is the 
result of a good conthnucas ron. 

Por instance, the standard asction, 40%. per yard, is 
caleuluted to carry 9 tone in the middle of ita length, 
20, Gin. bearingr, anil the joint 6 toe, but as the sloepers 
are not #0 firma a4 the supports in a testing machine the 
tail in the road should coly be loaded with from oee-half te 
two-thirds of this latter stress, varying according to 
toe distance between the axber, any, from 3 to @ tons per 
driving wheel, or G to 8 tons per axle, The weakness of 
road at the joists can to some extent he compenented by 
Jariing the sleepers elowrr, aay, 1 (t. Gin. between contees, 
for which the raila are notched, and gradually incrensing 
Uw distance to ft dit. inthe middle, Whur the joint 
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ia eupported the notches are 2 in. from end of rail requiring 
astouter sleeper, bat on the Swedish and Norwegian rail- 
ways the suspended joint is preferred, These sections seem 
to us a worthy ef adoption as the heavy ones, and as we 
have every contidemen tn the future of light railways, acd 
have dwelt considerably upon the eubjert of rolling stock 
adapted to theen, we are glad to supplement our remarks 
by treating of permanent way also, As saving of experi 
is the chief consideration in the adoption of Nght lines, in 
order to make them pay themselves as well ne feed the 
raain lines, rails of lightor section are required by engineors, 
but af present light rails are manufactured in the onlinary 
rolling mille for heavy ones, which canes loss to both 
master and men, aud lead tbe former ta look open orders 
for light rails with somewhat of dissatisfaction, Jt would 
reanifeatly be a reat improvement if milla were established 
for the sole manufacture of light rails, aud we cocsider thls 
would garm an additivaal source of basioess in our iros and 
steel trate, We bellews that the reason there are at pre- 
sent Go such mills established for the manufacture of light 
rails by materially awleg to the epicion makers bold that a 
snltielent exten price is not paid for them to cuver the extra 
labour aed cost of peoduction, when, for instance, ten rails 
are required per ton instead af flee. The excess of demand 
over supply now existing will tend to rectify thie end ineare 
them ap adequate price, and instead of makers, as now, 
oly rolting light rails in their ordinary mills at slack 
times, we think it will be foned to thalr interest to eatabliah 
mills for the express purpose, for the quantity of light 
rails reqsired for America, Canada, India, Rgypt, and ether 
countries will doabtlass be very reat, and uoless manufac- 
turers at bome are prepared to meet the demand, the besi- 
oem will be diverted into other chasnels, The Americans, 
for example, whe now make half their own heavy rails, 
will start mills for the manufacture of light rail, and a 
great deal of the manufacture will be carried out on the 
Coatinent, unless manufacturers at home are prepared to 
fall is with the new requirements caused by the sucess af 
light railways, and offer to consumers the same facilitles 
for procaring Fight rails from England that they quw pro- 
vide for the purchasers of heavy once. 


DEFINITION OF ENGINEER. 
To tae Knrror or Esxomwensise. 

Sre,—Unier the hoadiag “ Definition of Fangineer,” I 
ohsrre a lotier in your paper of the Ph of Reptemaber 
lest, to whieb I hope you will allow me to edfer a word or 
two in the way of reply. 

I would have done 90 earlior, but ae T ama seagoing 
engineer (or rather, what “A Jansor Assistant™ would de- 
sigoate mn, 4" marine engine driver’), ant being out on a 
ferwign voyage on the date of your publication, I had no 
opportunity of perusing your Ve r until this, my retern 
voyage. Lagree with much “A Junior Assistant’ sdvasers 
about gas-Giters, emiths, boiler-makers, and the majority of 
locomotive and etatinnary eogine drivers buving no right to 
be called enginesra; [ object, éker, to tom-gorng angineers 
being termed " marine engine drivere;* say, more, [ assert 


that if any class of men the right to he called me- 
chanical engineers ma-going eugiseers possess that right. 
The Board of Trade has thought our position and qualifi- 


tions worthy of Iegislation, and the nesossery thooretical 
and practical koowledgn required of a exodidate before ob- 
taining a cvetiticate of compotemey fully entitles the poasessor 
to the name of engineer. 

The ingenuity to deviso remedies, and the promptitude 
and energy necessary to execate the repair at sea of disabled 
engines, always under diifieult and often dangerows eon- 
ditions, with inadequate reaarces, enll for the exercise of 
teechantes! abllitive of no mean onder. 

# will not trouble you further, but hope I hare proved the 
right of eny class to the natae of engineer, And, in eonelasion, 
I woald, in all humility, implore * A Janior Aasistant™ to 
permit us to retain it. 

Lam, Sir, yours respectfully, 
A Curr? Evoixesn, Cunard Serrice. 

Gibraltar, November 4, 1471. 

<<< ao | 
BURNING COAL GAS, 
To rhe Eorrok of Exotxxrarsa. 

Sra,—I have read rour article on“ Iturning Coal Gas" 
in Esoryernine for October teh, with great interest. About 
six years ago, C made momen experiments similar to those 
referred to im your article, but a4 the principles to which 
these experiments pointed, seem] to be taken advantage 
of in the construction of some gas hurnors then in the exarket, 
I preeamsed that the principles themselves were well known 
fo ges enginvers, eo thought it unnecessary to call attention 
to the sulyject, 

Having noticed what 1 aim sare i familiar to many, that 
when two gas Samos are berned sa as to iopinge against 
ech other, and form ome itlune, there is # marked increase 
im the light compared to what the two flanes give when 
burning erparately, I mnie experiments to test the increased 
amount of light free this method of bursing gas. On te 
ferring to my notes of theee experiments, I ind that—using 
Geh-tail burners—when tee No. burners were used, the 
light was nearly three times greater when barued together 
then whem bursed separately; with No. 2 barnery it was 
twice greater, while with No 4 burners it wae scarcely cor 
third greater, The next point to be aserrtalmel was, the 
amount of gas consumed by the different barnera used. I 
was much astonished to find that whilst the No. 2 hurocr 
gare four tisses the lightefthe No, 0 burner, it only waed 
157 times the gra. And the No, 4 barner gave 7.7 tinnes 
the ight and only burned 1.6 times the gas. From theee 


experimenta it was clear that the small sizes of burners are 
the most enemecmicnl form of hurner that can be used, and 
that whew 4 pusaberof burners are required for a roam, the 
larger sizes of burners ought to be used, as they give the 
same amount of light with mach loss gas, and farther, that 
the increased light got from the double burners was almost 
cateely. due to the defecta of the ainglo burners ased, 
Wishing to ascertain if the economy of the diferent 
bureers was die to the different pressures at which the gas 
issued from the jots, 1 removed the burners from their sockets 
and allowed the ue to rash freely from the pipes, when i¢ 
was found that the namiwe of revolutions per minute made 
by the meter was increased but little from what it was when 
wing No. 4 burners, which showod that the gas issued from 
the No. 4 burners ander very small proasure, and, tharefore, 
with pauall tolocity, whiek at omeo gave the reason for the 
diffrent eeonomy ef the diferent burners. The gas from the 
smal] sized burners issuing with considerable velocity, drag- 
sing the air along and on it up with iteel/, tending to 
eco a flame approaching that of the Banaee burner type. 
t this is the truo cause of the small iNuminating power 
of tho small sizes of burners may be proved by fixing two 
bureers with their open etule , my a No. tos No. 8 
ora No. ltoa No 4. Whee this compound burner is placed 
with iarge sine end in socket and gas burned at amall size 
end, the usual pale wnecomomical deine fv produced, bat 
when reversed so thet the gas passes first through the emall 
burser aud then burned at large sine end, the fame is in- 
creased in size and greatly incrensed in illaminating power, 
though in both casos bursing the eume amount of gas. 
‘The groatess paspinars 6 in gas buraleg would appear to be 
attained when the supply of gas is just quick onough to 
Sp 4 temperature sufficiently high to enadle the carbon of 
the gas to combine perfectiy with the oxygen of the = Pd 
t 
away asamoke. If the supply is rt gree too 
much sir gets mixed uP with the , reducing ite fllumi- 
nating power. It will be very di to make © thas 
will pass gas at only the best speed when working under the 
different weed, prodeoed by the diferent pressures used 
by the different works, the nearness o¢ distance of the 
works, size of pipos, and also froe tho differeet qualities of 
guesupplicd. Buta burner might be made with a regulator 
to be set to suit the average ure at the place w is 
was ta bo uel. Or perhaps the simplest plan would be to 
have one self-aeting preepare regulator foreach bouse, placed 
pole main pipe af the @rat conrenient place after leaving 
matter. 


the supply is too slow to kewp this demperstura, 
carbon 


Yours truly, 
Jouw Artkex. 
Darroch, Falkirk, November 4, 1471, 


"A STEAM ENGINE TRIAL” 
To ree Kottox oy Exotxexutya. 

Sra—I bare porsset —— your very full and ex- 
hauative weovunt of the perfermance of the engine at Helo 
Works, in Exorsanarna of November 0. (nu part of it, 
however, surprises ime. It ip stated, that “throughout the 
day, every cudearcar was made to keep the work to be dona 
a4 coustant as possitle, by charging the rag engines im suc- 
evasion.” [a conjunetion with this, you state that the sped 
of the exgine was kept very regular, varzing from 47.0 re- 
solutions per minute to 42.6 revolutions, the mean for ten 
hours being 45.41 revolutions. 

Now, scoording to my experience, which is comsider- 
shle, with Corliss engines, and st paper mills, the variations 
of speed abore noted are axoessiee. It inte be prewamed that 
they are eurewcsl |, of else adowlkt resteon tha 
accuracy of the whole statement. I would characterisa this 
work mot os “very regular” bot as very irregular. Same 
explanation will be esteemed by yours, &., 

Inv xeTicsToR. 

[* Investigator” baving had experience in the work 
engines at paper seills, isust be well aware of the didiculty 
which exists in maintainiag « steady Joed on such cages 
when employed to drive mg engines. In the ease of the 
experiment at Hele, this dilficulty was experienced to some 
extent during the firet ¢wo of three hours of the trial, and 
it was during these hoarse that the maximem variation of 
speed ocurred, the epeed during all the later portion of the 
time scarerly warying ose revolution per minute, Evon 
during the cirly part of the trial, however, the spocd was 
not “uregular” in the ordinary sense of that term. The 
engine was simply driven at different speeds, and there 
were no frequent and sudden changes of epoed such aa aro 
ongarly Knows ns irrogulantio, The fotsi sumber of 
rorolutions made being rogetered by a counter and the serles 
of indicator ingranos bein takea at frequent intervals, tho 
alterations of speed to which our correspondent refers in no 
way affoct tae accuracy of the results doduced.—Ep. E.} 


GLASGOW UNIVERSITY. 
To raz Eorrom ovtKsotsaxarna. 

Sin,—In your impression of Friday last, unser (he bead- 
ing “Glasgow University.” you gave notes of the intro~ 
ductory lecture delivered by Professor Gustay Bochof, in 
Anderson's University. Now any cue not knowieg to the 
contrary, woull suppose that the Glasgow Unirersty and 
Anderson's University wet: ome and tho same Institution. 
Not m, however, Anderson's University being quite isstines 
from Ginegow University, and forming oo part of it 

Anderson's University is a eolf-asmmmed title, It possesses 
no charter, and, consequently, has mot the power to grant 
degrees. It ia, however, a very ixoportant science 
medical school, nad hns for tte professors able and learned men, 
of which not the least eminent is Proftssor Giastay Bischof, 
late of ews, 





I aca, Sir, yours reapretfulle, 
: ™ J. McK. 
Glagow, November 13, 1971. 


Nov, 24, 1871.} 
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TRON ELECTROTYPE. 

Tos art of electrotyping, which owesits discovery 
almost to accident in the year 1830, has since that 
time grown into a very extensive branch of manu~- 
factare. ‘The discovery of this most useful art was 
made almost simultaneously in Eoglaod and io 
Russia, In England Mr, Thomas Spencer and in 
Ttussia Profemor Jacobi have to be individually 
credited with the invention, which has since been 
developed and brought to the degree of perfection 
in whick we now find it in daily practice. So far 
thereproductiona of engraved plates, medallions, and 
objects of art have only been effected in the softer 
inctala, such as gold, silver, and copper, althongh 
attempts were long aince made to reproduce then in 
iron. Few persons probably were aware, however, 
that this important object had been accomplished, 
until, like ourselves, they saw a case containing 
some beautiful specimens of iron electrotype in one 
of the corridors of the late International Exhibition, 
at South Kensington. The specimens were placed 
there about three months before the close of the 

Exhibition, amd wert exhibited by Messrs, Bryan 
Donkin and Co., of Bermondsey, as agenta for the 
inventor, ‘These specimens consisted of bank-note 
nud various other plates, medals, medallions, and a 
page of printing type electrotyped in iron. This 
new process has been perfected by M. Eugine Kicin, 
who leat the head of the chemical department in 
the Imparial State paper manufactory in St, Petera- 
burg. Munny ditficaltics have arisen and have been 
successfully surmounted in developing this process 
to its present practical issue, Attempts were inade 
to effect the object ao far back a4 the year 1846, 
bat which were unsuccessful, and it was about 20 
years before the problem waa definitely solved, The 
nmportance and reality of the progress, however, 
are bow unquestionable, and an extended knowledge 
of the process must inevitably lead to ita general 
adoption, At the present time wo helleve its ap- 
plication is confi to the Russian Imperial State 
sper Works, where it has beea in active operation 
foe the paat three years, the iron platea replacing 
those of copper for bank-wote printing and for 
other cimilar purposes, The application of the in- 
vention, however, extends to all the other branches 
of the art of electrotyping aa demonstrated by the 
specimens to which we have already referred. 

From a paper upon the present subject, read by 
Professor Jacobi before the Academy of Sciences 
in Russia, in 1565. it appeara that in the previoua 
year M, Feuquitres sent to the Paria Exhibition 
some specimens of iron electrotype which presented 
a fnir appearance aa regarded surface, but atill were 
inferior to those produced by M. Klein in the 

ear following. M. Feuquitres does not appear to 

ve published the procesa by which he obtained 
hia results, and he, moreover, only spoke of it with 
the greatest reserve. Professor Jacobi, however, 
statea on the authority of Profemor Varreatrapp, 
of Brunswick, that the procesa and the bath 
employe: differ essentinily from thoae of M. Kiein, 
whose resulta may be considered as being perfectly 
independent. 

Leferring to the proccss of electrotyping in iron, 
Professor Jacobi observes that the good quality of 
the iron deposit depends principally upon the 
greater solubility of the anode, ‘The auginentation 
of its surface not baying produced the desired effect, 
M. Klein conceived the idea of combining the anode 
of iron with another of copper. The professor 
varied this combination by replacing the copper 
with born charcoal, which gave more powerful re- 
sulta. The effeeta of this combination were thus 
rendered complete, the metal negative combined 
with the iron in the same bath formed a duplicate 
layer, which worked as a cathode opposite the iron, 
and as an anode by its combination with the copper 
wire, or the positive pole of the pile which furnished 
the principal current, ‘Tbe surface of this electrode 
consequently disengaged hydrogen and oxygen 
simaltancously, which combined in the proportions 
which form water. ‘The — hydrogen freely 
disengaged itself, or prod & polarisation of the 
clectrotype. If, observes the professor, the oxygen 
ia meet abandant, and if the electrotype consisted 
of an inoxidable substance, such as horn charcoal, 
it would also have disengage gas, and have given 
a fechle polarisation, Ji, however, the olectrotype 
ia oxidatle like copper, it will be oxidised and dis- 
solved. Dy immersing a galvanometer in the circuit, 
Professor Jacobi has obacrved the deviation af the 
needle diminish by degrees, whilst the current was 

















electrotrpe ta ron. 





very feeble, and it became perfectly etill after the 


force of the carrent hod been increased to a certain 


degree, At length, passing that degree, the pro- 
feeaor noted that the deviation again hecame incon- 
stant. 
becomes eany to 40 regulate the current aa to dis- 
engage neither the oxygen sor the hydrogen from 
the cathode. 


By means of the galvanometer, it therefore 


So far Professor Jacobi. ‘Turning now toa letter 


from M. Klein which was placed before the Russian 


Academy of Sciences in 14865, we have recorded the 


methods employed by him in the production of iron 
electrotype. M. K , 
mena at the Paris Exhibition, and, encourages 


Klein saw M. Feaquitres’ a. 

by 
Professor Jacobi, be,“on his return to St. Peters- 
targ in October, 1847, renewed his attempts to 
The scientitie interret which 
attached to the new development, and the emi- 
nently usefal applications of whieh be saw it was 
susceptible, capecially in the departments of en- 
graving and printing, stimulated M. Klein, ami in 
the early part of 1869 he had accomplished bia 
object. ‘The medals produced in the early part of 
M. Klein's researches showed on their reverse 
porosities and deep hollows which penetrated 
nearly through the thickness of the deposit. ‘These 
cavities were also observable in great numbers in 
the productions of M, Feaquiires, In M, Klein's 
later epecimens these singwar cavities—which pro- 
bably proceeded from bubbles of gaa—entirely dia- 
appeared, and their reverses are in no way inferior 
to thase of copper epecimens produced woder the 
best conditions, The starting paint of M. Kivin waa 
the etecling of engraved copper-plates, which 
process waa effected in a bath composed of the 
chlorates of ammonin and iron, to which he added 
aamall proportion of glycerine, Those, however, 
who have pald attention to this atecling proccas 
have had oecnsion to remark that in giving the 


deposit of iron a greater thickness, the surface 


cracked, and the deposit detached iteelf from the 
cathode in exetssively brittle Maker It became 
neceasary, therefore, toemploy baths of twodifferent 
clases composed of sulphate of ironand aulphate or 
chlorateof nmmonia. Finnlty, M. Klein devised three 
baths after the formule FeO, SO,+NH, 0, 
S0,+65H0, 

The first bath consista of a concentrated solation 
of crystals of double salt Fe), SO,4NH, 0, 
$0,+6H0 above mentioned, The second bath 
was composed by mixing the concentrated solution 
of cach of there two salts in the proportions of 
their equivalents, At length M. Klein obtained 
the third bath by taking a solution of sulphate of 
iron, precipitating the iron by carbonate of am- 
monia, and dissolving the precipitate hy anlphuric 
ackl, getting rid of all exceaa of nai, In pre- 

ing the baths of the second class, M. Klein, 
as we have stated, mixed the solutions of chlorate 
of ammonia and eulphate of iron in the pro- 
portions of their equiralenta, 
employed is to dissolve in a solution of sulphate of 
iron a& much chlorate of ammonia as it will readily 
absorb at a temperature of about (4° Fahr, AU 
these baths were concentrated os highly na they 
could be. As an anode, M, Klein employed iron 
plates giving a surface about eight times that of 
the copper cathode, In using a Daniell battery for 
the decomposition the depoeit waa formed in 24 
hours upoa the whole of the cathode. The deposit, 
however, was full of flaws, and wns easily detached 
and broken up into fragmenta. Aa it often happens 
that the solution of sulphate of copper improves by 
use, M. Klein hoped that the iron solutions would 
act inasimwilar maoner. He therefore continaed 
the experiments for several days without, however, 
obtaining any better reaults, Under the mivice of 
Professor Jacobi, instend of a pair of Daniell cella 
for each of the five st: decomposition, he 
then employed four pairs of feebler Meidinger 
cells, uniting them in series with the five stages of 
decomposition, Thie arrangement was found to 
give a smaller development of hydrogen at the 
cathodes, and better final resulta. The depouits, 
however, were not yet perfect, nome exhibiting 
porosity and others being furrowed. 

Conceiving from previous experience that this 
was due to acidification of the bnth, M. Klein tested 
it, and found a very decided ackt reaction. Ho 
attributed this acidification to the circumstance that 
the quantity of iron deposited on the cathode waa 
greater than that dissolved by the anode, It waa, 
therefore, necesary to give the anode a ter 
degree of solubility, and as that could only be 
















obtained, 
verses of the deposits produced by M. Klein's final 
process faila to discover any porosity or irregularity 







and may be engraved aa eaaily as soft steel. 
depesita are produced in good condition, and an- 











Another method 


effected by increasing ita arca, M. Kicin conceived 
the idea od suis in the bath a plate of copper, 
aud uniting it with the iron, The reaglt of this 
combination was very remarkably ; not only were 
the baths of the first class rendered neutral after 
several hours, but the deposits became much more 
uniform, ‘Their colour was o dull grey; they 
adhered perfectly to the cathode without warping 
or cracking in any part, During the first 24 houre 
the surfaces remained perfectly even, but afterwards 
they began to exhibit minute cavities similar to the 


appearances often produced upon galvanio deposita 
a cn 


per. ‘These envitics, however, rarely pene- 
trated to the depth of the deposit. Their produc- 
tion ia attributed to the superabundant disengage- 
tment of gras on the surface of the cathode, It pro- 
bably happens that these bubbles attach themselves 
strongly enough ta hinder the formation of the 
deposit, If the energy of the current becomes too 
great, theae annoying phenomena are prodaced 
more frequentiy, By reducing this energy in the 
yrocens, amd having only an imperceptible disen- 
gagement of gas, by diminishing the concentration 
of the bath, or augmenting the resistance of the 
solid portions of the circuit, the formation of these 
cavitica entirely disappeared, and the beautiful 
resulta to which we bave already referred have been 
A microscopical examination of the re- 


in the specimens, 

On leaving the bath the fren is as hard as tem- 
pered steel, and very brittle. Reheated to a dull 
red heat it loses much of its sharpness and hard~- 
ness, Heated to a cherry red, it becomes ee 

the 


uealed uniformly and with the necessary precan- 
tions, they are neither aubject to warp por bend. 


There i no contraction, but on the contrary, a 
slight degree of expansion, almost imperceptible, 


however. Owing to the necessity of having bank- 
note and similar plates identical in every respect, it 


ia of the first importance that they should not be 


distorted, nor have their dimensions altered in the 

process of annealing, It appears that the galvanic 

deposit of iron has not only permanent magnetiam, 

but that, like aoft tron, it receives the maguetiam of 
ition, 

Woe have now received both the failures and the 
mucocases of M. Klein. Of the importance of the 

ractical application of the prooem thera can be no 
joubt whatever. By replacing plates of copper by 
those of iron greater facilities will be afforded for 

roducing publications, works of art, and eapecially 
nk-notes and cheques, Iron eluctrotype plates 
are found to be almost indestructible, ‘They not 
only can be printed from an almost unlimited num- 
ber of tinea; bot they are better caleulated than 
those of copper to withatand those inevitable acci- 
denta constantly occurring in printing establish- 
ments, Printers are sometimes obtiged to set aside 
as useless their best plates, which sre often 
damaged by a grain of mand, or by a chance knot 
in the paper. “These accidents not ouly invalve the 
expense of renewing the plates, but sometimes 
oceasion interruptions and delays in works of 4 
very pressing nature. ‘These are some amonget the 
many which may be expected to accrae from the 
introduction of iron choetrotype. 

Tus Danes Caxat Qrestios.—The greatest engineerin 
difficulties ath Chet ra canal sebetna, proposed Come, 
mander Solitidge af the United Slates nary, ovcur near the 
Pacific siape. A tunnel 170 f- in height and Toft. wide will 
have to be ran through the bills for 6 miles, and for 3 miles 
the proposed cumal will hava to be in a cutting of some 
125it. in depth, Tha total excavations estimated to be te- 
quired by Commander Seliridge sre 81,254,085 cublic yards 
of rock, 7,424,240 ewbie yards of tusnoliing, and 10,401,627 
cublic yarde of earth. The estimated cost of carrying out 
the work is 124,824,290 dol, 





Aueetcay Srmaw Euxprixe--The Amorican PaciGo 
Mall Steamship Company has ¢kend contracts with the Har- 
lnud amd Hollingsworth Company of Willington, Delaware, 
and Messrs. Roach and Steers, of New York, for the con- 
struction of three iron screw atenzacrs with cutapound en, 
of 4M} horse power raminal, aod having capacity for = 
tons of cargo, besides thulr coal and steven. Shea steamers 
are intended to run between Aspinwall and New York, or 
betworn San Franeisco and Panema, as may be required. 
The ecanpany is sles about to contract for two irom steamera 
for its Chinn line, with compound — of 600 horse power 
nominal, and carrying eapacities of 400) toms each. 
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WHILE’S BLOOMING MILL AT THE BRITANNIA IRON WORKS, MIDDLESBROUGH. 


CONSTRUCTED BY MESSRS. CLARIDGE, NORTH, AND CO., ENGINEERS, BILSTON. 
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THE BRITANNIA IRON WORKS. 
(Continued from page 322) 

Tue blooming mill, situated at the point marked 
M, in the general plan of the works on page 298 of 
our last number but one, is on Mr. Charles While's 
a system, and bas been constructed by 

eaers, Claridge, North, and Company of Bilston. 
In this form of mill, which has been used with con- 
siderable succeas in the South Wales district and 
elsewhere, and of which we have spoken on former 
occasions in this journal, the blooms pass succes- 
sively between three pairs of rolls arranged one 
behind the other, the first and third being in a 
horizontal and the second pair in s vertical position. 
The whole arrangement is shown clearly the 
engravings of the mill at the Britannia Works, 
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which we give on the Dagens e, In these en- 
gravings, Fig. 1 is a side elevation of the mill and 
engine, Fig. 2 @ corresponding plan, Figs, 3 and ¢ 
respectively a transverse section and front eleva- 
tion of the mill, while Fig. 5 is an enlarged diagram 
view showing the three scts of rolls in their relative 

itions removed from their housings, The 
mill is driven Ww a horizontal engine with 24 in. 
oeenter and 3 ft, stroke, this which was 


en, i i 
constructed by Mcsars, Clariige, North, and in front of the first 


i) = eam ey 


spur wheels of equal size, through which are driven 

¢ bottom rolls of the two horizontal pairs, ‘The 
two rolls of each pair, both vertical and horizontal, 
are geared together in the usual way, and it will 
be seen that the arrangement is such, that all the 
seta of rolls revolve in the same direction, The 
diameter of the rolls is 13 in., and their speed about 
ten revolutions per minute. The first pair of hori- 
zontal rolls and the vertical rolls are roughed, while 
ir of horizontal rolls is a 


Company, ery. bing at 60 revolutions per minute, | fluted feed roll driven by gearing as shown. Guide 
The fly-wheel shaft of the engine carries a pinion | plates, also, arranged as shown in Figs. 3 and 5, 


which gears into a spur wheel on a second motion 
shaft, 


driving the vertical rolls, as shown in Figs. 1 


the ratio of the gearing being about six to ane, | 
motion shaft also carrics a mitre wheel | 


are provided between the sets of rolls. The blooms 

are Leouaht on a bogey by one man to the leading 

‘rs of the mill, and after 
tween the three pairs of ro! 


ing continuously 
in a few seconds, 


and 4, and a spur wheel which gears into two other | are caught on the other side on s bogey drawn by 
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SCRAP SHEARS AT THE BRITANNIA IRON WORKS. 


CONSTRUCTED BY MESSRS. FRANC!S BERRY AND SONS, ENGINEERS, SOWERBY BRIDGE. 





one man and conveyed to the re-heating furnace 
where they are subjected to a waah heat, and are 


then ready for being rolled off into finished rails by | d 


the rail mill. 
‘This latter mill, which forms the subject of our 
two-page iy eg this weck, has also been con- 
by Messrs. Claridge, North, and Company, 
and it is on the patent — of Mr. William 
Brown, of Smethwick, ‘The uliarity of Mr, 
Brown's mill consiata in the em entof twosets 
of rolls placed one in front of the other, these sets 
— s iven in opposite directions, Fach set of 
rolls has turned in it the ordinary working 
—- with enli ae ves thi 
@ iron can pass without being acted upon 
arrangement being such that the 
of one set of rolls are eee 
grooves of the other sect. eo two sets of rolls 
running, a8 we have said, in ite directions, it 
follows that the iron introduced through one of the 
enlarged grooves of the first set will be acted upon 
by the corresponding worki es of the second 
ect, and can then be back through the ad- 
joining enlarged vee of the second set to be 
operated upon by the corresponding working 
grooves of tho first set, and so on, ‘The bloom or 
rail can thus be continuously backwards and 
forwards through the mill without there being an 
necessity for reversing the rolls, and henco m 
time is saved. Before being adopted at the Bri- 
tannia Works, Mr, Brown's mill had only been used 
for producing small sections, and ite exclusive em- 
— for rail —e waa, therefore, a somewhat 
experiment; but it was an —- t of good 
promise, and it is gratifying to know that it has 
— out well. 
m our two-page engraving Fig. 1 is a front 
fie ga a 


working 


elevation and plan of the mill; while Fig. 
3, is a side view of one of the roll housings showin, 
4, is a side view 


the chucks and brasses; Fig. 
the double pinion housing ; Figen 5 and 6 are re- 
spectively a side elevation and plan of the engine 
which the millis driven; Fig. 7, ia a side view of 
the single pinion housing ; and Fig, § is a dingram 
view showin, = sets —— in their aaeve 
positions and « iin ugh them, - 
wheel shaft of the ero led direct to 
lower rolls of one set, while the lower rolla of the 
other set are driven in the reverse direction by the 
single pinions of which the housings are shown in 
Fig. 7. ‘The double pinions of which the housings 
are shown in Fig. 4 are for the purpose of communi- 
eating the motion from the sa to the upper 
rolls, The mill haa a double set of roughing and a 
double set of finishing rolls, the former being 7 {t. 


ed grooves | he 


and the latter 5 ft. long, and it is altogether an ex- 
cellent piece of work reflecting great credit on its 
igmers and makers, 

e engine by which the mill is driven, was con- 
structed by Mesars, Martin Samuelson and Com- 
pany, of Hull, and, aa will be seen from the views 
of it given in our two- engraving, it is of a 
similar type to those by the same firm for 
drivin forge trains at the works we are describ. 
ing. The 


for the rail mill is, however, 
for the forge traina, the atroke 
being but 3 ft., while the diameter of the cylinder is 
the same, namely, S6in. As we described this t 
of engine when of the forge trains, it is 
unnecessary that we should say more concerning it 


re. 
We have already ewe Pa the large —*< 
i acrap, in ition mar : 
in the yoteral tab of the wach oud we now give 
on the present page an engraving of these shears, 
They have been constructed by Measra, Francis 
Berry and Sons, of Sowerby —_o are of a 
very simple but erful ey are driven, 
as will be seen, by an engine attached directly to 
them, the crank-shaft of this engine carrying a 
Pinion which gears into a large spur wheel on the 
eccentric shaft, which gives motion to the shearing 
blade, ‘he framing is very massive, and the shears 
are well adapted for heavy work. 

We sball next week com: our account of the 
Britannia Works by describing the appliances used 
for finishing the after leaving the rail mill, 

(Tb be continued.) 





Rat, ene qpeings cimast Gaon Roms wales of 96 Sithems to 
the lovel of high water to the 5.W. A shoal of 44 fathoms at 
low for a distance of balf «mile, beyond which 

the distance of 


by ens- 


commencement to te com 
ae an equivalent to 101 working 

o of the paper, a discussion enswcd 
refurence to the distance at which the light is visible, t 
machinery for rotating it, and that for ing the fog bell. 


rock | results obtained from the sale of 
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VERY numerous are the schemes suggested, and 
ut in practice with more or less success, which 
{r. Corfield chronicles in his book. About 1862, 

the so-called Eureka was tried in Man- 

i gpa con- 


ing to the Treatment and Utilisation 
and New 


conve: to the factory, an em sub- 
|Seanees for cock somecea yr at the works, 
| the contents of the veasels were mixed with ashes, 
| treated with disinfecting fluids, and converted into 
|a poor manure, which would not pay for removal 
‘to any distance, After a few trial, the 
‘scheme was abandoned, but whe owing to its 
unprofitable nature, or to the abominable nuisance 
it created, and the danger of infection it possessed, 
or whether the regult was due to all thene causes 


system, experimented upon 
other at Salford. This also is a 
m pail method, and according to 
it the vessels placed under the privy seate are lined 
with refuse and ve le fibrous matters 
to act as absorbenta, and mixed with a little sul- 
phate of iron or of lime. With this compound the 
rage bape necarsndtersty pend sagen 
in the ordinary manner, rting upon this 
spelen when ic wan a Mailiond, Tin, juchanan re- 
ports that the absorbent lining was of but little 


use, but Mr, Corfield himeelf in some- 
what favourable terms it, it being always 
understood that the system receives aod y. Bat 

¥ involves 


when the best is made 7 plan 
the accumulation of de matters bencath the 
privy seat, and their frequent removals, a large 
amount of inconvenience and no little ir must 
reault, and the most that can be said is such 
systema are better than the previous abominations 
of primitive middens, 

— referring to at modes of utilisation in ome 
80 aa regards thoee systema already refe' 
to, Mr, Corfield pointa out that, pec Be to re- 
liable data, the average amount of ammonia “ yoided 
annually by an individual of mixed jon of 
both sexes and all ages is, in urine, 11.32 b,, in 
feces 1.64 1b., total 12.96 1b., and that the esti- 
mated money value of the total constituents is, in 
urine, 78. dd., in forces 1s, 29d_, total Sa, 5yd.” This 
estimate is considered too high by some experienced 
eae oe of +e — ames the 

sewerage value per per annum at 
Os, 8d. It is well to bear these figures in mind, in 
considering the question of sewage utilisation, and 
especially it should be noticed that the amount 
and value of ammonia contained in the urine would 
undoubtedly make it absolutely necessary that any 
rooess to be succezaful should preserve thie element. 
© shall come to consider this part of the queation 
further on. 

It is obvious that the difficulties of dealing with 
en ase in on alarming ratio to tho 
density of the population ; the refuse of a village 
can bo dealt with, although 
= where it was left to breed fever, and where 
it did so most auceesafully, but in towns the obstacles 
are much more serious. 

In country places where manure is required, the 
contents of the middens, ashpits, &e., are sold 
readily at a cheap rate to farmers, who cart it 
away, and in some places, where a unison of feel- 
ing existe, covery man does not heap up his own 
muck-heap, but the whole refuse of the community 
isaccumulated, sold when convenience offers, and the 
proceeds divided among the joint jucers. 
towns it is needless to say this primitive plan is in- 
admissible: in Manchester, for instance, the value 


wo have seen many 


the | of the dejections and ashes do not pay for collection 


and removal. We have so often referred to the 
process in vogue in France, that it in needless to 
ive space to a notice of it here; we may say, 
owever, Mr. Corfield givee some interestin, 


statistics with reference to it, and : 


on to the 
e@ coutents of 
the pails collected by house-to-house visitation, 
The evidence upon this point shows that the 
system can be made to pay—a matter quite apart 
from practical and sanitary considerations —for the 
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sewage is collected almost free from mixture with 
forvign bodies, At Groningen, the yearly profit 
amounts to 16, at Antwerp to 2700, at Ostend 
to 700L At Strasbourg the income just balances the 
expenditure, and at the Carlaruhe barracks, where 
SMKb men are quartercd, about 23). a year are 
realised. In many places the expenses are ln excess 
of the reveipta; this is of course owing to many 
causes, the chief being the market value of the 
Manure, and tho mean distance it has to be con- 
veyed. Thus at Stockholm there is a deficit of 
QU0, & year, at Nottingham ihe same, and in 
Glasgow there ja a loss of KKM. annually. 

Ta summing op hiv conclusions upon the systema 
already considered, Mr. Corfield enya: “ We have 
now dealt with the treatment of liquid manure, as 
such in the various forms of ceaspoola, paila, tubs, 
ond ao furth, without the addition of any notuble 
quantity of extraneous matters, whether with a 
view to the dryness or the disinfection of the con- 
tents, and also, on the other hand, with its treat- 
meut by the admixture of # suflicient quantity of 
ashes aud other refuse (aa in the various forma of 
midden pits and civsets), to render the whale a 
more or leas solid dry masa, We have aeen that 
the former of these eyatems ia ae a general rule con. 
nected with a considerable amount of puisunce 
either io the collection or the removal of the excre- 
mental matler, or in both of these particulars, and 
although one modification of this system has practi- 
cally succeeded in an economic point of view in 
certain countries, and even in a few of our own 
towns, it can never be looked upon as a solution of 
the question of removal of excrement, which can be 
adopted generally by the coramunity ag a final one, 
or even as a suitable one, 

“ With regard to the second of these aystems we 
have seen that it-ie almost invariably connected 
with great nuisanoe, both in the storing and in the 
removal of the coutents of the pits or closets, and 
that it possesses the additional disadvantage of the 
necemity of disturbing these contents in order to 
remove them... . In neither of these syatems is 
there apy provision made for the remoral of the 
liquid house refase from slopa, washing, cooking, 
and wo forth, so that all these, and generally the 
chamber-slops as well, have to be thrown down the 
tink, and pass away Into the sewers, thus necessitat- 
ing the purification of the sewers in some way, and 
leaving the great question unsettled. Indeed, the 
amount of purification which would accrue to the 
sewage from such a proportion of excremental 
inattera, and nothing else being kept out of it, is 
not nearly so great a8 ja geverally supposed, the 
other refusc matters that the sewers neccessarily 
carry away from all towns being 60 great in amount 
that it is certain that, even if all ibe exeremental 
matters could he kept away from tho sewage, it 
would now be sufficiently pure to be allowed to 
ewpty itself into a river, and the necessity of pump. 
ing it would arise na much os ever,” . 

Advancing from the incomplete and partial systems 
which, sometimes under favournble circumsatances, 
with auceeaa, but more often with failure, have been 
experimented upon and used largely, we arrive at 
the two main systems, which at present, in one 
form or other, appear beat able to deal with the 
great dificulty of the «lisposal of the sewage. ‘These 
are the dry cloaet system, which excludes exere- 
mental matters entirely from the sewers, and by 
deodorizing them, render them facile of removal, 
aod the water-closet system, in which the sewers 
are made the commoa receptacles of all discharges, 
and water is made the medium of conveying them, 
toa suitable point of outiet, 

Passing over some leas important arrangements 
of the first-named syatem, we come to the one which 
has achieved a considerable publicity, viz, Mouie's 
potent edrib-clowet, in which dry earth is employed 
at the dewlorizing or concenling medium, From 
Ji lb. to 291). of auch earth ja Dretia, are neers. 
sary for combining with each dejection, and it is a 
singular fact, that after n time, no excremental 
matter whatever can be detected in the mixture, 
and all extraneous material, such a4 paper, clisnppewrs 
also. It is porsible to employ the same earth 
repeatedly if rlesired, so long as the one easential— 
dryness—is observed, It is easy to understand that 
a mechanical contrivance of the simplest nature 
fulliis all the requisites io supplying the earth as 
required, and the result obtained wien it has been 
applied, even con a comparstively moderate veale, 
leaves no doubt aa to its efficiency, Hesides the 
really oxtensive use to which thia system is placed 
ia private houses, many achools and several public 
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institutions are furnished with it and with good) 
results, Where fever resided before its employ-| 
ment, it has left, and at dhe Dorset County Jail, : 
which is supplied with the closets, not only is the 
result all that can be desired, but the sale of the 
earth realises Ils, per head per annan. Each year 
since 184, Meoule’s earth eluects have been adopted 
at the Wimbledon volunteer camp, with doubtfal 
sucerss; it is pretty evident, indeed, that they 
proved, to say the least, partial failurea, but it does 
not by any aneane follow, that heeanee this was the 
case, it was the fault of the ayatem. 

Jo India, the earth closet has been tised for many 
years, and in barracks, in jails, ani in lospitals it 
has met with general success. It must, however, 
be remembered—aod this ia a fact likely to be over- | 
looked by earth elceet enthusinsta—that exare-| 
mental maatters are vol the sole nuisances to be got 
rid of, and that the use of earth invelves the] 
employment and the carriage of a large mass of | 
Toaterial, which, to sy the least of it, would become 
embarrassing if it was adopted intowns, In public 
buildings, however, in vulnpad, and wader execp- 
tional cirewmktances in towns, Moule's closet has 
neg heyond the phase of experiment, and has 
wen proved a success; besidea the fertilieed 
‘but innocuens earth commands a fair sale, and in 
smiost cages where it bas been toed, the result ina 
mild commercin) atcceas, On the other hand, the 
objections well-suaiained against it, eapecially that 
referring to ita powerleesness to reduce contagion, 
despite ite deodorising qualities, are very serious, 
Altogether it may be justly assumed that the earth 
closet eyaterna, Moule's or otherwise, are good! 
within certain limite, but that when it is attempted 
to push them past these Jimits much harm will 
result, 











‘The second or water-closet system, appeara to be H / ee 
eurrcanding distries continnes active, The autput of ooal 


the owe best able to meet the requirementa of large 
towns, Properly carried ont, it bax these great ad. 
vantages, that no accumulations, deodorized though 
they be, cam acenmulate, that derangement ia less 
likely to enane, and that no inconvenience of honm 


to house visitation ia inflicted, to say nothing of | 


the collateral blessing—na youd water supply. Ou 
the other hand, in winter, great nuisnnocs may 
oceur from the freezing of the water-pipea, and in 
poor localities a frequent inspection appears almost 
becessary in avy 2yelem, to Loaure its proper work- 
ing. Of course, besides this, there is the additional 
difficulty of utilisation, on account of the sewage 
being mingled with so large « proportion of water; 
but even bere it must be remembered, that though 
a vast masa of fertilizing agents disappears from our 
view year by yeur, representing an enormous money 
value, they are sot really lost, but will be utilised 
in foture ages, At the same time there is the 


serious tililiculty that there are many towns 80 | 


situated that they have wo fit point of discharge, 
and grave accusations are being brought against 
London even in this reapeet, that the Thames is 
silting up ou account of the discharge inte it, 
After some practical and valuable remarks on 
the construction of sewers for performing their 
comprehensive duty, in the arrangement of service 





drains, clowt fittings, and water connexions, Mr. 
Corfield proceeds to dwell upon the sanitary results 
obtained by the introduction of the water-closet 
avatem. Mevtioning sever] towns, he ehows that 
the rates of mortality in various diseases has been 
considerably lowered by the use of water-closeta, 
ami that in typhoid fever especially, the reduction 
hat been marvellous in some places, and marked in 
all, and tot only are the death rates reduced by the 
decrease of epidemic and infeetions diseases, but in 
pilmonary couplalnta, a visible improrement re- 
suits, owing, says Dr, Buchanan, *to the drying of 
the soil, which has in most cases accompanied the 
laying of imain sewers in the improved towns,” 

With such resulta oa there, it is surely evident 
that the water-cloeet system combined with ae» r 
inspection and good water aupply, fultils the 
mont urgent requirements of the time, liy its 
adoption, disease ia checked aud tife lengthened, 
and though enormous mancea of sewage ure die 
charged into the sca annually, representing a rast 
yearly loss, this leas ts more than compensated by 
the saving avd extension of baman hie, Much, 
very much, reorsing atill to be deme in this diree- 
tion; te remove the eauses of disense from crowded 
evntres fs the first duty, the solution of the problem 
how to ntiliee the dilated impurities afterwards 
mony well take a second place, and whit the time 
when the firet queetion ahall have heen satisfac- 
torily answered. 


NOTES FROM THE SOUTH-WEST. 

Taff Vale Ratheey.—The my oe in the locametive de 
partuwat of the Tei Vale Railway have signed a requisition 
praviog that their hours ef labour nay be reduced to mien 
perday. Mr. B. T. Fisher, tho superintendent, has pro. 
mired to ley the requisition before the directors to-day 
(Friday). A similur request is about to he snade by the 
smployés of suedey other Jange works in the neighbourhood | 


South Wales Coa!,—At the Inst monthly meeting of the 
Carli? Chasuber of Commerce, the navy eval returoe, 
August, 1871, were laid upon the table; and the cheirsoen 
{Lieut.-Colonel Hill) obsceved that recent trials of Seath 
Wales and North country coal bad resulted satisfactorily as 
regarded the quelity of South Welsh coal. Im 1854 he bad 
2 conversation with s friend who commasded « large etexm 
frygate—a reise) of some 600 borce powrr= and he asked the 


| naval cdGeor's opinion as to the diferent qualities of the teu 


evals. The oeval officer replied, “[t iv just exactly this: 
when my bankers aco filed with North eountry coal, I 
steam eeven days, whereas when they sro filled with 
steam coal, T ateam ten days” The chairman added that 
the experienen to by gathered from the prearat savy coe) 
returns waa to the samme effect. 


The Purest of Dern.—The coal trade of the Forest of 
Treas is in a bonlthy state, and enkanced prices beve been 
obtaine?. The poy irow trade be equally active, deliverics 
being Inege, while prices azo tesdlag upwerde.es the demand 
exercise the supply, The tin works at Parkemd, held by 
Messrs, Allauay for many yenrs, are in the market, avd are 
likely to change hands The various projects for bridging 
the Severs are, of cour, watched with some interest in the 
Forest of Dean. 


Railicay Uwion.—Among the Parliamentary notices issaed 
ob Friday, was one af the Freatest importance to the whole 
westers district of Hoagland. A S41 ie oted jointly by 
the Great Western. London and South Weetern, Bristol and 


| Exeter, and South Devon Companies, including all ther 
> branches and tributaries. 


The notice is ostensibly for « Hill 
tornable these hitherto competing companies to make full 
arrangements forieterchapge of trate, adjustment of taridts, 
&e. The arrangements seers to point to # practical or saltix 
toate amealgarnation. 


Stute of Trmde at Merthyr.—Trade at Merthyr and in the 


is gradually increasing. The iron works are alee steadile 

ersployed, 6 large amount of business psasing in mils. Stocks 

7. are beng reduced, so good and oo sustained is the 
anh. 


Midlnnd Heilooy—The branch of the Midland Hailway 
froea Yate ts Thornbury in pow so nearly ogmnpleted, that am 
engine with a lew tracks aitached mado a tral trip ower it 
oa Thursday-in Inst week. Mr, J. Haytis, of Liverpool, has 
been contractor for the works. 


Trou-makieg at Pontypridd. —The extensive blast fur- 
Daces, known as the Forest furnaces, which wero erected at 
Treforest acme years since, bate recently changed hends, 
They were erected by Me. F, Crawshay. Some gentlemen 
largely intersted im the iron trade bare now t 
themaclees together, and have effected « purchase fron Mr. 
Cravshay of the furnaces, together with n considerable tract 
of land aljoiniog. The farusees are expected to be shortly 
put in blast, 


New Steam Line from Brisel.—It is understood thats 
company is being formed, under favourable auspices, for the 
cetublisbrnent ef a Ime of first-class teamers bitweee Bristol 
end eandry United States porta 


Serer and Wye Railwoy and Canal.—The report of the 
tirectors of this company efates that the revenue of the 
andertaking bas beem rather prejudicially afeeted by recent 
colliery strikes in Den Forest. The pew lines of the com~ 
pany wuthorised by ite Act of 1863 are now rapidly ap- 
prodching evanpletion. The works of the Lydbrook oxtexsion 
will be proceeded with immediately the requisite arrasge- 
ments have teen made with the Crown and other lendewsers, 
The improvesnents at the harbour are making ealisfectory 
progress, and, when completed, will afford sceommodation 
lor larger oral. 


Driiging the Severn.—Details have already beea given 
with rerpect to the scheme for cnzing ® line from South 
Wales to Southampton. The seomd of the Severn railway 
schemes fs called the Western Junctln Reileay, and the 
promoters ill seek for rusning powers over « portion of tha 
Severs and Wye lime; they propose further to take in Cole- 
ford and Newland, and, after crossing the Severn, to take & 
direct course to Hiristol aod Beth, J hey propose further to 
tue the Forest Central lino and to branch inte the Bullo 
fine, The third of the Severn roileay schemes socks for 
powers to croee the civer by a single bridge, and to make « 
abort braneh from the Sovern and Wyo line to the Wheel 
eek or thereabouts, frora which it is proposed to commence 
the span, 

The Regelotion of Mines—Mr. Marling, MLP,, has pro- 
mised that a Misses Regulation Bill shall hare bis beat oom- 
sideration sud attention whem it comer on im the House of 
Commons. He ecnsddera Geet such a Bill aa the Factory Act 
vas wanted, ond he hopes thet in disewadions upon the 
sulject insderution add good sense will characterise both 
workmen afl comalers 


Carmarthesshire Mineral Boileay—This project is ex- 
pected to a gs under the attoutson ef Parliswnent is the 
ensuing sereom, It aima at the construction of » railway 
from Dentertolais through the important bine district of 
Liengendelme nod Porthyrhyd asxd the rick mineral country 
of the Great Mountain to Carraartheo. 

Tr for the United Stotes.—The Tl Looms has cleared 
from Carli for New York with 600 tens of railway tron 
supplied hy Me. BR. Crawshey. The Veruria bea cloared 
fora Newport for New York with 702 tons of leon supplied 


] 
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THE ROAD STEAMER “ RAVER,” 
We bare been favoured by Lieutenant Crompton with 
the subjoioed abstract logs of the jowrory lately made by 
the road steamer “ Ravee” from Ipswich to Edinburgh and | 
Lack, The“ Ravee™ le one of the tool steamers made by | 
Messrs, Bansouerr, Siu, and Head, of Ipewich, for the 
Tedian Government steam train, aod it is similar in general 
arrangement to the “Cheah,” which atralned such an 
unenviable’ netoriety at Wolverhampton daring the mect- 
ing of the Reval Agricultural Society in July last. Inetend, 
however, of being previded with a Thomsen “pot” budler, 
as wos the caro with the * Chenab,” the “ Ravee” is fitted 
with a Field boiler having 50 square feet of heating surface 
in the firebox, and 127 square feet im the Field tubes, or 
177 square feet in all. The grate surface is 11.26 square ! 
feet, the boiler being inteeded for burning wood, but darlag 
the trials, of which the resulis are recorded below, coal was 
used as feel, and the grate area was reduced to 7. sqwsre 
feet by placing Grebricks in the ceotre Imasmach as the 
boiler was proportioned for burning woud ite parformance 
with coal cannot be takew aaa fair criterion of ts evapora- 
tive ¢Mfciemey; but we should nevertheless remark that 
daring the trip the oiler waa found to malntain an ample 
supply of seam, 


TABLE L—Souumantes or Jounser 
























Ipewieh to 40 ft. rivor to Waeaferd to Dupeastor te) Azerley to | 


ENGINEERING. 





The * Ravee™ has two cylinders 8 in, in diameter with 
10 in. stroke, and is provided with two raties of gearing, 
the fast epee being 39 to 1, and the slow speed 12 to Lb. 
The driving wheels are G fe. in diameter, and io front thery 
is a sing’ steering wheel, all the wheela being provided 
with isia-rubber tyres, The workmenship of the engine 
ia most creditable throughout, but of the design-—for which 
we believe Mr. Thomson is resporsiboe—we certainly cannot 
spank fp torte of praise. We have, however, no intention 


. of entering into a detailed criticism of the engine here, and 
we will therefore merely record our opinion that tha design 
of the “Itareo” amd her sister engines bs very Jar from being 
that mest suitable for the work theas engines are intended 
2 te petlortn. 

Daring the trip from Ipswich to Edinburgh and back, ! 


the “Raree” hanled behind the two-wheeled omnibus, 
which was attached ta the “Chenab™ when the latter en- 





335 


were the betding on twe oocasions of one of the contecting 
rexda, and the complete failure of the indin-rabber tyre of 
the engine leadieg wheel, Toaesnuch a thie tyre cost some 
404 of 90, its failure, which took place before Meaching 
Toncaster, on the down journey, wus a serious matter. A 





| stop of several days, for a oew trre, Was mae at Azerley, 


and after this tyre had arvived, a furthor stop was pecosel~ 
tated from stress of weather. The failure of the tyre is 
attributed to fesperfect rulcanisation, gas being generated 
in the bedy of the india-rubber, anid the tyre belmg com- 
pletely distorted in ferm. A temporary relied was effected 
by puncturing the tyre to permit the escape ef the gas, 
but ultimately the tyre bad to be removed as uselesa, In 
piebliahing thy aghjoined resulta, we bave no intention at 
present of commenting spon them io detall Owe opinion 
frond sleamers with india-rabber tyres i*# well known, 
nd we shall merely state that this opinion has been ia no 


gite waa at Wolverhampton, the wheels of thie emmibus! way modified by the performance of the “Haver.” Never 
having india-rubber tyres, The * Kaver,” in workeng order, | theless, the enbjoined particulars of the journeys made by 


weighed nearly 14 tens, and the omnibus from 4 to & toma, 
acconling to whether couls and the shor for the engine | 
wheels were carried in it or not, The average gross weights 


that engine are, as a record of facts, of very comiderable 
valve, aod Lieutenant Crompton deserens the thanks of af) 
interested jn the use of steam-eam cooonien roads foe having 


of the train fer different portions of the journey are given | Inid them before the public, 


Sn the subjotimd ‘Tables. 
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Ipewich to f ’ Darlington te, Wooler to Joomienl run |ATtTAR® Per Average pee 
-disburgh. | 40 ft. river, Weusfoed. Doncaster. Asesloy. | Darlington. | Wooler. Edioburgh. [irom Mipos ith those laithout dises 
j . to Durling- ahs pig 
ton, 
Total fuel consumed in Ibe. fp 20,168 hie ””~SCaS|SCe |S} aros gee | kas | uae 
Total water evaporated im ibsd 157,800 a oip 21,159 | iae00 BCR a] 275m 24,74) : a 7m0 $0,250 | fiero 
Total distance traversed in, | 
miles te ahi ve] Ls? ia | 73 7% Bo | rs) 135 
Tiree actually travelling 77 brs. Zim. 2 hee Gee. Shere lim, Lhe 25m, Shoe, 24a | Shere. 22m. Shes, 45m Mi hee. Om.) 4 hers. lois, Ol bee Lim ob ire Bo me, 
Engine standing under steam? bre. 24m. [li bre Sim, Shes. 26m. 7 hea om. &hra, 40m. Shera, Sem. |! bee 15a. 16 hes. 32 em. ] 2 brs. 58 om. | 
Arerage speed in miles | | 
hour : 4.45 7 4 S916 6 7.453 AA 41 6.5 | 4a TA 
Grees lead os 5 toms 19 tons 18 tens 19 tons 10 tons 18 tons 12 tons 10 teas 1? tons 19 bons 19 tone 
Mile tons oe 5027.5 1311 SSL 13805 jonny TH 14 1550 Load 4550 eres 
Towns of coal per ton per mils B04 5038 Rub 2.5 | jt 2463 8.70 5,03 33 429 287 
Water per tom per mile 17.47 21,729 16.15 1.08 | 14.28 14.94 re) 18.00 131 194 14.) 
Pounds of water evaporates s | ‘ i 7 
hy 1 Jb. of coal, iroa Ah 496 ad | iBT 525 Sol 6.20 a7 444 #3l 
TABLE 11.—Sosptantes oF Jovexey reow Episstnan to leeween, ox Novemsen 1, 8, 3, 4, 7, 8, 9, 14, 147). 
Edinburgh tofEdinburgs to)  RKeleo to Morpeth to Darlington to | Trofeld to Dameaster to | Grastham to Waaaford te 
tpawich. Kelac. Morpeth, VenSeld, Deaicaster. Graotham, Warsterd, e 
Total fuel consumed In paunds | gare 3st | au | teuCd)|”SCaaStCi SC 2930 | 3,608 
Total water evaporated in pounds oof 144,500 14400 20, io 8h | 14,00 Sits Bae | 1,650 | 2h 1a0 
Total distnece traversed in miles... ala 45 at 48 3% a9 ie] 7 gay 
Times actoally travelling on thera. 18m.9 T brs. 42m.) Shr ben, Phew 1 ao. | Shere, 32m. Shee. 37 a. Shee 36 um Stra dt m, Ohes. St m. 
Engine standing ander steam... ol bea Sm] Ghee 33m.) Shee Tom. | Shee ile | Siva 13m Shee. 53m. 2 hrs. 49m. ahr. 47m. T hrs, 24 an, 
Average speed in tiles per hour os oo) baa en | ss ' 99 eas 2.40 49 { 2.69 
Greskad we thtone | 19.0tone | 19.0 tome. 10. tone. | 20 tone, BM Stone. —-.TStons | 207St0ne | B.S 108s 
Mile tons Sas #180 a2 | ainsa or a 12685 19275 | | 
Poania of onal per ton per mile 208 4.06 net sy |e — 20a 
Water perton per mile = .,. ow on 17-01 20.84 17.18 22.10 20,49 | 14.47 on | 
Pounds of water evaporated by 0 th. of coal & 6.13 | 524 i a51 a4 Ba 6.1 5.20 | 6.53 








by the Blaenavon leon Company. Tbe Zenrock has cleared 
from Sonport foe New York with 700 toms of irom eappled 
jd the Maeenavon Iron Lae we . The A. ©, Vinge has 
eleared from Cardiff for New York with 440 toan ef raiimay 
iron aupplicd by Measra. Guest and Co. The Stormy Petre] 
bes cleared from Cardiff for Chorketon with 694 toms of 
railway iron supplied by Mesrs. Giaest and Co, 


The Forest of Doan Colliers —aA series of meetings of 
colliors has been held at various places in the Forest of 
Dean uoder the auspices of the Amalgamated Association of 
Miners. It was urged at these mevtings that as long as 
189 members of Parliament were coal aud iron masters no 
good Mines Regulation Hall would be passed until represrata- 
tives of the miners were returned to Parliament. 


The Docks at Aoommouth.—Te ie stated that Mr. Beunlees, 
the engineer of the Midland and Great Westerm Cliftea 
Junction Railway, and also of the Channel docks, was much 
gratified om a visit to Bristol last week to inspret the works, 
with the progress which bad been mede with both under. 
takings. The excavation at ihe docks sow amounts to nearly 
1,000,000 euble yards, 








Ixox Oxx Couraxins.—We notice that the prospertuses | 


fer two new iron ore cunpanies are before the public. The 
Bilbao Iron Ore Company, with « pro capital of 
SELOOU!,, if 10,000 shares of LN, each, seeks to sequire coo 
ceasions from the Sganiah Government near Billkwo in the 
Province of Ibiseay, for working the same, nex) bor coneteurting 
the orcessary railways im conneriog with the eninea Tho 
prospectus states that the richest ming of the group, that of 
Galdamnes, bas a length of 1200 yards, a height of 170 yorda, 
atd an anknown depth. The amount of ore contained in 
telimated mt many millions of toas. Analyses would show 
the quality of the ore to be execlient, containing 5 or 60 per 
fest. of snetallic irom, and appreeching in composition to the 
Cumberland homatites. The coat for extracting tho ore, and 
loading it in trucks alungaidy the nines ts estimated at Md- pet 
ton, and the price on board at Bilhas, bucluding royaltios, at 
4d, perton. Freight to South Wales teing 10s. per tom, the 
ore would be sckl here at 14s. a ton, with a large profis, and 
so far benesth ruling prices as to insure a large demand. 
With a& anneal shipment of 600,000 tons a profit of 20 per 
cent. would be renlived aoe the enpitel intrested, It may be 
remarked that only KKK, ore to be paid to the vendors. The 








secoml eoenpany isthe Leicestershire Trosstone and Seaclt- 
ing Company, with a praetl eapital of Su0,0u04, in Lor. 
shares. The object of the company isto purchase about Liked 
actes of free! iend pear Market Harborough, in Leicester= 
shire, for working avd amelting the ircamgone on the estete. 
This iromstene, which, ageording to the engineers’ report, 
contains form O23 to 40 per cent. of metallic leom, exists te the 
extent of 16 millions of toes, and would reatee a prolit of 
from Za. to 2. td. per ton. The income of the cocopany 
would be restierd frous the aale of the ore, 160,00) toca por 
annum realésing 15,004N,, from smelting an equal ameust 
worth 37.4004, and from the rental of the arable Janda, RMRN. 
being estimated as the value of this last item. Gravel, sand 








soil brick carth abound m the eeiate, aod would be wtiliee | 
in the construction of werks of the company, The company 
Jitipose to purchase the estate fer the eam of 110,00, in 
cath and 26,000%, in shares, leating a capital which is con- 
sidered ample foe working the mlnen We are informed that 
the company has alreaily received yery favourable offers fur 
the whole of the pig iron they can precluce during the 
next teo yarns. o shares are mow quoted at # to 1 
| Premium. ‘ 
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LONDON TRAMWAYS, 
To rum Eprron ~ ay wap ; 
—The tramwn tem for the conveyance of pas- 

oes through the, thosoeghiness of the metwopelle is 
(although only in its infamey) now so far an accomplished 
pers that the public aro enabled to express a decided opinion 
o€ ita snorite and demerita, and if we may take ae a criterion 
the extensive use made of the few ines now completed, the 
comfort, pcincapren and Reyeg A of pn a as 
ance, is as highly ap; travelling pa im 
around 7 me i the mae in continental cities and 
fin the United States, where it has had « far more ex- 
tended trial. On the south side of the Thames the system 
is perhaps rather more devel at the present time than 
on the northern side, East wieh Serena Pao 
Blackfriars Bridge, Westminster Bridge, Kennington, Brix. 
fon, and Clapham, and will shortly bancined up with Vaux. 
hall Bridge, by the more direct route of Pockham and 
Camberwell. 


Tho most interesting part of the tees is at tho junction 
of the sorera) roads ranuing into and out of the St. George's- 
circus in the Ileckfriars-road. Tho mothod hore 
secures n perfect junction of all or cach of the routes, and 
that with only a 0 lime OF raile renning round the cireus, 
thervby doing away entirely with s great quantity of rails 
laid in the roadway, which would of necessity have been the 
case hai the several double lines of road been carried across 
each other, neewssitating as it would have done « great 
number of polmts, crossings, &e., all massed in one pl 
The accompanying sketch re; ts the arrangement of 
oe lenctions the direetion of the traffic, by whieh 
it will be seen that both the up and down traffic when 

on and truvelling any are of the circle or 
tingle line laid round the cireas must of necessity travel in 





\? 

\, \ 
Wi 
ome and tho same direction. Each car os it arrives at the 
particular road Jeading to its destination turns owt at will, 
and leaves tho car following to continue round to which- 
ever rosd may be its proper route. Hy this arrangement 
the chamces of » block are redaced to a minimum, each o 
thing being indeed impossible except in the cam of « break. 
down. The method of joining the several roada here adopted 
ie eech that an almovt unlimited amoent of traffic can be 
carried over it withoutin any way impeding the general 
teadlic of the roads. As, unlike ~ system of bises crossing 
each other, the cars are coptinan! ly moving, there cannot 
over be a necessity for one or more cars to wait for another 
to ws the direetinn of all being the sume, namely, from 
Tight to left. At the present time a car "papoad roend « 
portion of the circle to nome one of other of the several roade 
about every half minute, yet the most strenuous opponents 
to the system cannot ever point out anything approeching to 
a block at these junctions. In conclusion, | have only to any 
that if the several difficult points which will doubtless be 
met with in carrying out an estended of tramways 
for the metropolis are all as successfully overcome as in this 
particular ease, this method of public conveyance will be- 
eoepe even more popular than it is at preeent, and mow it is 
#0 highly appreciated by business people and others that in 
one ons it mado # traffic of ite own prericously non- 
existent, vie.: where an omnibus formerly was scarce iy able 
to exist by running once an hour from Kest Greenwich, a 
car is now despatched every five minutes, and sectires « suffi. 
ciency of paseengers. 

Yours obediently, 
J.D. Lazsex. 


Mernorottrax Ivrnovuments.—‘Tike metropolitan Board 
of Works intend to apply to Parliament for powers to effect 
improvemests in the tallowing localities, either by widening 
tho existin principal thoroughfares or constructing new 
streets :— street and Lower Rast Smithileld, Wapping; 
High-street, Shoreditch ; Old-street, towards New Osford- 
street; Harrow-road, and Newington Butta. It is also 

to wide: Serle-street and affect im te near 
t street and Cook’s-court. Parliament will be asked in 
the ensuing session to authorise tho construction of a eub- 
way under the Thames, commencing at the south-west 
corner of the ornamental ground adjoining the Vietoris Ean. 
bankment, and reenerovany | to the eastward of the Temple 
station of the Metropolitan Disteiet Kailwny, and terminating 
on the o te side of tho river near the jumetion of Princes- 
street with the Commervial-road. 









HARGREAVES AND INGLIS'S VALVES FOR BLOWING ENGINES. 


— 


ro ee sare} 


ro usemty Eeesesting 


. 
; 


{i 


Wa Jolety aatieed in our “ Reeent Patents” « form of 
valves for blowing engines ceclgoed and patented by Mr, 
William Hargreaves and Mr. Willian Inglis, of Bolton ; 
and we now publish engravings of those valves showing the 
mode of applying them. ‘The valves consist of hollow metal | 
cylinders covered with vuleanised india-rabber, or some 
equivalent elastic substance, and 
elongated lar ings, as shown. The lift of the | 
valves is governed by suitable guards, and when necessary 
the seats are made concave, as shown in Figs. 1 and 3, 00 as 
to give the valves greater bearing area. Figs I and 2 show 
the valves arranged as Manies, Manprosnes aod Inglis pro- 
ce to apply them to a pair of blowing engines delivering 

tinto the same main; the left-hand or sectional half 
of Fig. 1, showing the valves for one end of tho cylinder of 





Placed so a8 to close! 


Fig. t. Pia 





THE INSTITUTION OF CIVIL ENGINEERS. 
To rmx Korron ov Kvotwennrxa. 
following 


Sta,—I enclose to you, for publication, the 
lithographed letter, which is sow being circulated ; 


Offices, 7, Westminster Chambers, Victoris-ateest, 
Westminster, November 1, 1471. 

Sir,—The exptration of « valeable patent. and the cessation of 
the Practical Mechanics Journal, of which for several years I 
rate bay ~ editor-in-chief, aioe Me lelware which I desire to 
employ by ineressing my practice a9 » consulting engineer, and 
ae 4 akilied witness in legal or other cases demandiag reports or 
lowiitmony of ® sobentific amd practical character, 

Educated, after untvorsity training, a4 a civil and meobanical 
engineer, | became the mole 
years, of | 





one engine. In this case, A is the passage communicating 
with the eylinder, B, aro the eucthon valves, and © the de- 
livery valves, while D is tho blast main. [4 will be seen that 
the arrangement is such aa to give ready access to tho valves 
by removing the end covers of the valve chests. In Figs, 1 
and two the valves are shown made eo that each cylinder 
extends over a series of openings separated by narrow sap- 
porting ribs; while the guards also are each mado to extend 
over a number of cylinders, If desired, however, the valves 
ean, of course, be made in short lengths with independent 
quarts, as shown in Figs. 3 and 4, oe valves wo have de- 
scribed appear to as to promise well, and we shall be led to 
have particulars of the result# obtained with then in 
practice. 
NARROW GAUGE RAILWAYS, 
To tre Evrrog or Evotynmurna. 

Sre,—Inan article on Narrow Gauge Railways” in your 

per of the Srd of thin month, when treating on the sub- 
ject of breaking bulk, you estimate the cost of transshipment 
necessitated by a break of gauge at Lhd. per ton, In the evi- 
dence given before the commissioners apyeialed fo inquire 
into the subject of railway gauge im 1516, tho eost was 
estimated at M. per ton and the damage at 2s. 6d. per ton 
Porhaps tome of your readers connected with 
Western or other railway company would publish the actual 
coat of transsbipment atthe present timo, as this item ba of 
great comsequenee in deciding upon the qaewlion of s break of 


grunge, 

November 22, 1471, G. 

[The gentlemen who gare the evidence qunted by onr 
correspomlent must hare forgotten tho “treak of gaugu” 
which occurs when the goods to be carried by rail ary trans. 
shipped frean the onlinary read carts and vans to the railway 
wagons and vice tered. The cost of transferring the goods 
from one railway wagon to ssetber of a wider or narrower 
gauge certainly cannot be more, and in most eases probably 
outa be much Jess, than that of loading the samo goods into 
ordins 








Yours obedientiy, 





read vehicles, The estimates of la, per ton for 
transshipment snd 2, 4. per ton for damage are simply 
absurd—Ep. F 


erenuo of the Suex Canal Coan. 
I apared with 22,1077, im 
Uetober, 1470, To the total ‘OL. collected ia Ootober 
what ie termed the “maritime movement” contributed 
40,9641, The nursber of ships passing through the eanal in 
October waa 72, as compared with 32 in Ovtobor, 1870, 


Tus Some Cawat—-The 
pany in October was Ot), 4 











the Great | 


large by Bay father and 
etif, Afforded thus the advantages of a wide ein, 
| with « strong nafaral king and ample mease for experiments | 
cbemical—I may ventare to 
| affirm that no member 


& laryer or more varied and exact knowledge of ; the 
proof of this is beet seen in my various pubiished * and 
memoirs. 

Other quatificntions, Bowever, besides these are red to com. 
stitute & reliabde and impressive ecientific witneen logical end 


consecutive hatit of theeght, order and aay. expression, 
whether In written reporta, oF, vied foes, aod in court; o com- 
| Petent knowledge of Patent Low and procedure of contracts, £0, 
} end = sound judicial jodgment tn orranging sod marshalling 
ecleniific matter for wee of counsel are almost ly neoomary. 
Ifow far I have been enabled to bring sack to service of my 
Cliests, the subjeteed list of important causes, amongst meaty 
Others, ls which I have within « few years been wilt 
| beet testify. I posseen an oxcelient anelytica! and physical la. 
borutery, 8 lange tochmefogical Ntrarr, am well aoqeainted with 
forvien tochninal literstare and science, amd am accustomed to 
chemical aod metallergios| Investigation; theeo Bare often 
proved speciality servicuable to ¢lieste in whose cases I hate been 
engaged, 
| Im point of professional and social position, Iam « member of 
the Institution of Civil Engineers, Past-President of that Inetite- 
thom anid of the Moral Geological Society in Iretand, a Fellow of 
the Ioral Society, of the Geolngioal Sockety of London. of the 
Northern Mining Institate, and of various other British amd 
tademios or eclontifie bodies, from many of whith I 
ved medals and other honours, 
‘ always decitned to engage in any onso where I hed 
& that right and truth were not on the ede of those 
my services, hence I hate been always able to throw 
nowledge amd energies beto the cause of my clleet, fr § 
roservod that untareished reputation wBich i the foundation of 
reaalve teetizacay before ccrartse or pabile bodies. 
shall be glad, if you should think M1, ln the course of yoar 
| professional practinn, to afford me rome coeaslons for proving to 
| Soa the walkdity of the abuve statements. made under the din- 
advantage that alwnys attends the man who bes to bear witacse 
on t) Lissself, 
Tam, Str, sour obedient Serrant, 
(Signed) fosmRy MALLer, AST. 


OF the good taste of this production I say nothing, but I de- 
site to call the special attention of my fellow-members to the 
following pasenge: “1 om n member of the Institution of 
Civil Engineers, Mast-Prosident of that body.” Mr, Mallee 
was elected an associate of the Institution on the 12th of 
March, 1539, and was made a member on the Lith of Jane, 

| 1842, but he has never been cloeted President of the Instite. 

| tion, por has he ever even held a oat at the Couneils his 

| statement, therefore, enlls for an immediate and full expla. 
nation, 





Yours obediently, 
A Mexorn ov rue Iysrirerion or Cry. Exorxenns, 


London, November 22, 1871 


Nov. 24, 1871.) 
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BERRYMAN’S STEAM-TRAP. 


CONSTRUCTED BY MR. J. IRELAND, 


Fic.t. 





Ariw seeks age we Ulustrted Berrymuan's fool water 
Tegulator for stemus doilers, and we now publish ongrasings 
of a modification of this arrangement applied as a 
trap. As will be seem by Fig. 1, the spparatus con- 
sists of @ large hollow ball connected to the steam pipe 
to be drained by two horizontal pipes, these latter pipes 
being of such bregth as to posseas sufficient elasticity to 
allow the ball to more up and down throegh # short range. 
The weight of the bell is ed on Y-centres which rest 
‘an the phorter arm of a weighted lever as shown, the other 
end of this bever being coupled by a rod, to the arm of a 
stop-evek fitted to « third pape leading from the lowest 
poant of the pipe to be denim. 

The ection of the spparatus is very simple. As water 
collects in the eteam pepe it goteaty ie the hollow ball 
tantil at length the latter overbalances the weight nt the other 
end of the lever by which it i op mer and by descend- 

wwe the water to escape 

emptied. 
in and 
eon 





on ome side of the plug passes upwards and downwards 
through recesses fermed in the latter, these recesses com- 


Fy this arran, 
aed it is found to move hig? 4 
trouble. In conclusion we x 
wo have described, and of the performance of which we hare 
hand good aceownts, is being manufactured in thie country 
by Mr. J, Ireland, of Edwarit-strect, Broughton-lane, Man- 
ehester, 


STEAM ENGINE COEFFICIENTS. 
" . ‘to eke yop E.} eg igri ‘. 
1n—I reall it would mot necessary for me to 
reply to Mr. Gray's letter in your isswe of Srd inst., trasting 
that, oe calmly reviewing himself in print, be woald dis- 
cover bis blunders, and hasten to acknowledge them. That 


ho has discovered bhunders his letter in your following issue | odd 


shows. As he ouly admits some of them, however, and in- 
stead of retracting his expressions, endeavours even to make 
capital to bimesell out of bis own blunders, I cannot allow 
the matter te without a final review. 

Reganting Mr. Gray's last letter, whieh is written on dis- 
covering the accuracy of my corrections, it is really amusing 
to ace the miserable shifts to which be resorts in onter to 
throw the burden of blunders off his own shoulders om to 
mine. There is po need to refer further back than the - 
graph itvelf in which the blunders are ex to find that 
there is no excuse for him, and that the point was taken up 
solely in answer to Mr. Cirny's challenge of acewracy fo the 
fast decimal place. He explains now that, believing me 
consistent, be did pot think it necessary .t 
Well, if be did not verify my figures, 
verify his own, seeing that be sounded the challenge eo gaily 

nim, aod “wath the greatest 2 eaaerygl yet he coald net 
altor the value of the result, although, as be himself adznite, 
it oe oor is ee of 7, that wns involved. Take 
again the calewlations immediately preceding the one denlin 
with the challenge where Mr. Gray gives Iimaselt the tallow 
ing problem to write out: Given the theoretical final preweure 
6.126, and tho theoretical coefficient 3.2565, to flnd the theo- 
oie mean ape re, ie pahang man would do 

is by simple multiplication, 4.125 x 8.2355= 10.817 Ib, and 
would then find the value of the blesses called 2, by takiz, 
the mean actual abscluto pressure, 16.167 + 1.517.067, and 
by simple eabtrection, 19.517 — 17.667=2.15—=2, Mr. Gray, 


oe the other hand, tries to the ralue of = tra- 
snlinany Dammaahnas soeieed, eon Pewee pill dT mpd 
ridiculous as the supposition that 2 and 2 is not 4, the result 


position 
roe that he gets 1L.061b, as the value of 2, instead of 
210 lb, It was accuracy to the Inet decimal place that Mr. 
Gray claims, and now his inaceuracies are to be found eren 
asnonget the in| Let me now hero remind Mr. Gray 
that be has soneinny Reateied to request me not to 
and ) 7} oes ae he gare in italics; but per- 
rr. » you hare 
cre z yo request in a telegra: 
r Gray also explains in his last letter tho o! 

in taking i tse subject, and states that “a coe een 
Perfection, beyond aed gga was claimed for the work- 
Ing of therr engines, an he began by supposing just such 
perfection Now 1 challewgo Mr. Gray to tind that 


| 


to my figures. 
Hef ad try to PON 


any such thing J 
letter it will be found that he began by supposing no such 
benan by trying to tind what the theo- 

be panded be | 


re 
t nothing of 
9,563 Ib, ware were his own ideal was 
tried to enlculnte the valuo of, but failed. I pointed out 
whore his failare tay (a correction fer which I have small 
thanks), but further then this, f had nothing todo with his 
gascards, My “ simplicity” would be great indeed did 1 
allow such misrepreeentation to pass undiscovered, That 
Mr, Gray's system of coefficients is as ly erroneous as 
bis arithmetical calculations I will soa show. 

With reference to his remark: “I assumed the cards to be 
genuine ecards.” This be explains in a previous letier to be 
cards taken when “the engine is moving at any reasonably 
usiferm i, and the cards are in succession, first, 
one from the bag ger ome fren high and one from low; 
then one from ) Coen ng the set im one and three 
qearters revolutions” Now as it is simply impossible that 
such a set of cards could be taken consecutively in one and 
three-quarters revolutions, however slow the engine was 
going, we cannot belp believing that Mr, Gray never did 
take, for has even soem taken, a set of ogee, and that 
the conditions laid down om which « set of genuine eards 
must be taken are the resalt of a theorctical investigation 
worked out with Mr. Gray'susual accuracy, Now allow me 
to toll Mr. Gray that » full set of cards might be taken from 
week an engine in ose revolution, but on the followi condi- 
tions only: The cards must be taken simultanrowsly, and 
not consecutively, as he woald like them. There must be 
four indieators—the indicator cocks must all be coupled by 
lovers or other searing to ene cock-band}e, and even then to 
insure success F would recommend, as ® final condition, that 
Mr. Gray be in gear with that cock-handle. He specifies an 

three-quarters Aegerpen © ow waust be to [pd 
time to opes shut the cocks. My engines wero making 
66 revolutions when the canla wore taken; he has therefore 
a little over half a second for his operations; a trifle more 
and his enrds are spoiled. And allowing kim to be success. 
ful be will not have obtained the * uine cards” after all, 
for he has not got them in the sporified order. Now I would 
of your readers have seen cards 

taken wnder the above cowlitions? I will even take off 
Mr. Gray, and ask if they hare ever seen the remaining oosn- 
bination of diagram « ? I do not think any one 
ever bas, and it is certain that Mr. Gray never haa soon a 
set of genuine cards if his comditions are the test i 
genuineness, because swch conditions are absurd 


Now bet mo state, ding under discussion, 
that they were taken by two indicators—one 


ross masre 
& sort. The cards corresponding with 


which he 


of their 
and im- 


usuall: en I think; abhongh, os 1 presionsh 
stated, im the seoulver type of compound engino, the die 
qreme may not show the same steam, nor even necessarily 
eee sige of doen i beth eee. 

Now Mr. Gray claims to hare found my “ lost steam.” 
certainly do thank bim for this, and will 
showing him bow much better it cam be 
whistling to Thus, if the 
according to 


% 
E 


from, nor was robbed by, the 
the 


is ible 

jackotting, for it is the object directly aimed at 
jackets, and it is simply impossible that, in that sense, 
coald hare done better, 


Mr. Grny snyse “I before gave the coedficient due to ex- 
pansion ender mathematical conditions,” “ 
the coedfickent due to the = sily followed ta 


jen i law actually followed in 


the engine.” Now 1 should just like Mr. Gray to say, if ho 


tan, why it is that when the law of expansion is that of 
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constant products, ie, according to the hyp. bog. formula, it 
ee be called pace © mathe- 
matical conditions than when it follows the law corres 

ing to the ninth root formula. It is jast om this poist that 
tho whole question of the value of these cordficents reste, 
and it is Pe here where Mr. Gray makes his grand blunder. 
Thas in Snding a coeflicient by the Intter formula to compare 
with the cor@Scient given with the di » he oul virtually 

re 6.125, Le, the 


divides by the terminal 

pressure dus to a instead of by the terminal 
pressure due to the expansion law assumed, It is obviows 
that such s comparison is absurd. His rule for the co- 
efficient being this; * Divide nine by the minth mot of the 
ratio of volumes, and deduct the quotient from mine also,” 


when the rule should ber Multiply ten by the ninth root of 
the ratio of volumes, and dedact ten product. 
This rule will give Mr. Gray 8 coedicient that be can 
directly comparu with the one given with the di and 
yet be « coolliciont under mathematical tions from 
which ho can always deduce, if so misded, the value of the 
steam before it parted with 


of its ¥ 
ait Mr. Geny’s Aewule for be total gross 


Gross coalliciont 8.29551 +hyp. log. 1.88240". 


¢ 
When it should be, 
Gross cocfiicient=1 +h. . L.882-+ (10x 6.8458) ~ 10. 
Working out the poke ale oh wo have; 


Log. 5.8454 =9) 706785 


086198 
Log. 10 = 1L0Q0000 
Tog. 12.067 = 1L08G196—log. (105.8452) 


2G = 10x se46l)—10 
1, Se token 
8.7098 gross coefficient. 

tho thearetieal coefficient duo to the Inw under 


~ 


1.6082-+1) x 6.125_ 9 14 : ‘ 
i ieee 7, Dedueting 1 from this for 
mission, we have 2.167, or exactly what is ob- 
from preceding 





& 


theoretical coefficient to be 3.7923. 
duo torminal pressure, gives 8.7993 
theoretical pressure, 


this, — by 
6.054 as mean absolute 


= 19.120 
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nd deducting fi his thi effective us 
the buck pressure whieh I will all 1.6 Is, we have 19148 
(16,167 + LS)er 1460 lh ae the value 


Zond the bask prone, nomet the value of the losses due 
wire drawing, rounding of exhaust corners, &c, And eup- 
posing that, beyond having back , FEOOIE®, the engine waa 
t the greatest 


working up to perfection, we 
coefficient to be 2-299 x (10.126—1.5) 5 5 This is not a 


18,126 

higher corfficie™t than the 8.82 originally claimed, but repre~ 
ones a differents in excess pode aad exactly, of course, 
ba the bee hed pr aaa bang tang 21 bk hich! 

in your article mber » you f A 
of thé value of theses rnd jenta os givin “te ence 
measure of the asnount of work derived from the us of a 
firen quantity of steam,” and Mr. Gray, in your next issue, 
“ quite concurs in the optnion given.” his Inet letter but 
one, ho spenks of these coellicients rather disparagingly, he 
anys, "the coefficients found are only Gret approximations, 
sutarv alwave only limiting coeiliciente amd always err in 
excess.” Why this incomsisteney Is it because Mr. Gray 
bas failed to establish 4 oleim to haro originated them, or 
Mead he sane Anes bow seo that he has been misusing “a 
good thing’? That he really does misuse these coefficients 
there can be no doubt, and os a sisupe illustration of this, 
let us take tho theoretical expansion of 85.8 Ib, expanded 
4.845 times, aa dealt with nbore. Tho coedicient for the 
expansion dorived {roe the due terminal pressure (5.084 Yb.) 
is 3,167, as shown, whereas, —s Mr. Gray's caleu- 
lation it is 2.6082, Supposing now that the steam instead 
of being sdmitted into a jacketted evlinder, where it neither 

we to nor took heat from tho metal of the crlinder, had 
admitted into an unjocketted cylinder, the heat would 
have been taken up and eleam would have dappeared at 
the beginuing of the stroke, but would ncarly all have ep a 
peared towards the ond of the expansion, and supposing 
terminal preesure 6.)34, and just as bigh as that duo to the 
law of comatant products enlculated frum any part of the ex- 
pansion—and wurely that is not supposing too mech—the 


coefficient obtained would therefore be 1+hyp. log. pan 


206, So that according to Mr. — when the 
worked to the greatest pomsible 


ateam is 


tmarket, 
offthe other losses be- | bopes are entertained that the contract for building it will 


in jacketted | North 
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bridge building is better than it was some time ago. A bi 
bridge for the Dutch Government is now in the 


[Nov. 24, 1871, 


ean now be ruised at ench shaft, The Midland line passes 
the colliery at a slight distance, The management of the 
colliery has recently built a number of Srat-class 

for the accoeamodation of the workmen. The coalfield ja the 
vicinity of this village (Barlow) is now being ra) do- 
valopeds, and like Olay Cross and Staveley, the to 
loso sta raral appearance, 




















be obtained by # Middlesbrough firm. 


Puddling by Machinery.—Tho commission sent out te 
America by the Iron and Institute to inquire into the 
_ working of Danks's revolving puddling furnace, hare arrived 


lim the United States, and have commenced their in.| Notices for New Railways in South Forkshira—During the 

| Woot It will be ao month or two before anything few days an abundant of Parliamentary notices has 
defisite respecting their experiemce of the paddling machine n showered down in South Yorkshire, some of tbeir features 
is made known in this country. being peculiar. 


A wsefal A penieat is the Sheffield ard Buxton 
railway. is would leave Sheffield at its ex~ 
treme north-west on the Langsett-road, pass up the 
ry of he Bivelin, or the Peak, and so by to 

xtot. is line would open wy ey reg aa 
apd would mot be of great engineerieg dificulty The M 
fad give notion ofa ine from their Worksop and Mansfeld 
branch at Shireoaks to Doncaster. It is seodlions to add that 
the Great Northern will oppose this scheme. Tho Manchester, 
Sheffield, and Lincolnshire Railway propose a line from 
Weerksop to Doncaster, which is nearly parallel to the Mid- 
land proposed route at but two or three milos distance. The 
Man ft, Sheffield, and Liseolashire Railway also give 
notice of the Kiveton Park and Chesterfield line, the course 
of which I have previously detailed. 


The Sheffield Trawway Schewes—Two tramway schemes 
are announced for Bbeffield. The Corporstion of that town, 


The Nine Howrs’ Movement at Middlesbrough —We learn 
with satisfaction that the nine bours’ question at Middles- 
brough bas been settled in an amicable manner. The men’s 
notices to leave, unless they obtained the nine hours’ system 
oo the Sunderland terms, expired on Saturday Inst. The 
masters who had previously conceded the nine hours’ system 
on the Neweastle terms gave tho men all they asked. A 
ion of the men at several of the works took holiday on 

jay, and paraded the town in celebration of the con- 
cession. Afterwards a mass snoeting wes held, and they 
complimented the managers and masters on the kind way in 
which they bad met them on the question, ‘ 

Tmprovementa on the Tyne—Great improvements will 
shortly be made im the dock imemaietee on the Tyne, 
ame fy a pooner at so great Py are large, = 
in order to peco with the progress of commerce, the ; 

Tyne Cocamissionre have resold to make a deck at Coble | ** Sitendy Be ne een oe 
Dios They have adopted eomprebensive Jans submitted by oe one lino iramwage to At ie! 
| ther experienced eng! , Mr. Ure, which deals with the ti A pe srmpnsen te nT, oe 
a ing ine masterly manner. The outlay will be |S? sdditio’ othe 1 td 
enormous, Bat, considering the position of the part, there |= sie cigh a hole of the arattebie 7 
need be no & on this soore. Certainly when tho The dhemetd Cente, at tas ey ne Sob this Seusion 
od od air. Ura, who has dene so mech to improve the for powers to purchase the Weley Works Company of that 
Fy boar ania owl, that river will be second to none in town, and to pay the ; d by them in the attemps 
The Mines.—There is o enpital demand for bematites just 


for the samo end in 1870, 
Large quantities of Cumberland ores are sent over to 


7 Removal of Tel. Business at Shegiell —On Saturday 
Cleveland, the im: Sons of Spanish ores aro ver night and Monday lent die whole of the instrusnents, testin; 
beavy. In Cleveland ironstone miners are working well, 


spearatus, &e., emplo the telegraph department 
and the yield is enormous. At some of the collieries in the ag eg remcred tr fh okd ollie rd * lepraphie 
ea dececemeat fat working shorter time, but the co. The former office been im use for 


eylinder the jchent of efficiency is 2.0092, and the same fiveetion will doubtiees be easily Coal and coke are | PUPOs since the year 1845, 

weight af steam when worked under the most unfavourable great demand. = 

conditions gives » aa of aa a the coefficients SSE 

in meee ae a —_—_ 20 npeetares erleiots NOTES FROM SOUTH YORKSHIRE. FOREIGN AND COLONIAL NOTES, 

the cotoparative efficioncy of the expansion usder the diffe. Suxrrren, Wednesday. | Coal in Fé —As an illustration of the still dormant 

rent evaditions named, “Lf Mr. Gray's method is to be used | Drainage of Lincoln.—Plana of the drainage scheme have | al wealth of Virginia it is stated that the Chesapeake and 

aaa teat of the efiriency of mantefacturers, instead | been deposited by ibe engineere who have isin band, insofar | Obs Railroad has been cat for a considerable distance 

of barrelling their cylinders, whe eal be awkward and |44 is legally requisite. three or four years ago Mr. | through « vein of coal, 11 ft. thick. There are also great 

expensive, should give up steam jeckete, an arrangement | Laweon sent in an estimate, which amounted to 4,000, | beds of ironstone in south-western Virginis. 

that certainly could Fail in with conveniently enow exelesive of the cost of the land required for irrigating pur- Central Railroad of New J This fine hes been 
But Mr. Gray evidently discovered the absurdity of hia | Poe's. plans are scarcely on ee large a scale, | tie tracked. from “Sorneine ae Te Jersey City, and the 

own method, for he now qualiSes the value of hia coei- | 804 should, therefore, be leas costly in execution, Tho land laying ef two moro tracks will . be ereny cod: "The hole 

cienta by saying they have only @ limiting value, and pow | to be px will, of eoarse, always be ond live cr piratg an Inid with min = 

speaks of succerding steps being required to give them an | Worth ite first evet, J 


spproxizate positive value, 
Now there is no noed for any further wien to gel 

Tf the actaal terminal pressure shown in the cylinder be 

used aa the divisor, the coefictents obtained wil 

sufficiently accurate comparative measure of the 

of different steam engines, whether the cylinders be jarkettod 

or not. 


pointed out, Thus, instead of 17~ —2o-— 


it should be (17x 1177 )—16=8,75. 

Another reason Mr. ¥ gives in favour of mossuring 
the steam on the high~pressure card has ver: 
namely, that the variation of the atsneapberle 
ppp e e gp 0 

ra one this sort, for the of the 
tereanter ia i . 

age; and 

ave o@ their printed forms for indicator eards provision 
made for fling in this, 


Yours reepectful): 
os Citas. Surre. 
Hartlepool Iron Works, November 22, 1871, 


Se 
NOTES FROM CLEVELAND AND THE 
N ORTHERN COUNTIES. 
Ww » 
The Cleveland Iron Meriet~“enertag thts ta te 


avery 


inerensing power of and con- 
requently fais are better, For'Xe. rye 
eli next a 
and makers teal” eoniidest thas 
they will be further advanced. 
‘ The Fivished an Trade 
epartesents ara fully oceupied, ‘and prospects 
theew it mothing to report in this branch of the 


traile. 


Svpbuiling—Om tho Tyne, Wear, Tecs, and Humber 
thee is still gevat activity in all the shipbuilding yards. 
Woek after week orders for new steamers are being booked, 
nod a4 quickly ns cone vemsel leaves the stocks, hor 
occupied with the rilu of amother. 


_ Bugin ering. Throughout the Nor 
3 in ® satistectory state, For morido engines there it a 


h general engineering 
lnary demand. The locomotive departiaent is good ad 


wo coedicient, | ps 






The Messageries Moritimes. — This company, 
business until now on at Stockbridge, mere SheficLd | Known as the riales, ad the affsire of 
by Mr, Samuel Fox, ns a manufacturer of steal wire, patent | Which were discussed in somo detail in «recent number of 
usobrells ribs, &e., has just been into & company, | Exorxzeetwo, has declared an im dividend for 1871, at 
with limited linbility. “The company possesses a enpital of | the rate of 128, per share. This dividend will be paid Do- 
B00,0001. in 100, and wns registered om the Lat inet, | Comber 1. The 20!. shares of the compaoy now stand at a 
are to be met leas Sirechait uae eee te litehe over 22/. each. 


Midland Ratloay of Cosada.—~ 


line, it in stated, is 
about to be exte: to Hog Bay. There i 


Trilwey. "Bat sir Hagh 
a 
ether ports on tho upper lnhos. cakewne, if curtied ow 
may prove a powerful rival to the Collingwood route, 


of Boston during the year 
was 22,04. Power iss: . ta now 
} the stoam lines to Mowtreal, 
verted the current of travel. 


The Belgian Coal Trade—In 
want of coal trucks experienced upon 


t Mr. Samuel Fox (the vendor); Mr, EH Hf 
presen! ‘ox (the ven a on 


tind the 


is desirable object was attained, 
wae the case—it will un- 

a stride forward, and rapidly 
be regarded as the 


town will Russian of 
cand is being strongly fortified, and the compass of i 
New Railway in North Lincelnshire—A new line of oe ated 
rallway is to formed between Wainilect on the North 
Lincolnshire coast, and the Firsloy station of the Great 
Northern Est Lincolashire line, The Great Northern will 
work the line, whiel will be comparatively easy of comstruc- 
tion and inexpensive, 


Coal in Victoria -—Coal is stated to bave been discovered 
near Geelong in Victoria. The quality is good, but the site 
where it was found bas not been made public. Somo 

was made from this reputed Goelong coal. dhe 
Ficterlane ave eneious $a discover o pa eoaldeld as 
¥ thay now have to import lange quantities of ew South Wales 
er te. The to iva see Alpine Ra It is stated th for the 
in} nga e town eounci’ op; tho scherne, ine Railerags.—It iat contracts for the con- 
which cost, if carried out, about 40,0000, Mesure. | struction of a railway over the Gplugen Pass have Sosa 
at Bale. 


Dock Accommodation in Port Jacksou.—At the last mect= 
ing of the Sydney Chamber of Commerce, the members took 
isto consideration eo snqertanss of s longer 

Port Jackson, and it was decided that a should 
wait open the New South Wales Government to draw its 
attention to the matter. Should the Goreroment determine 
to construct an effcient dock, it must be prepared to face am 
expenditure of not lees thas 100,000y. 


Colliery near Siefield.—The Monkwood 
which some time ago passed into the bands of an 
al afler the manner of Mesars. Briggs, 
of Whitwood, bas lately been remodelled by a local emgincer. 
At the old shaft two 12 hore power engines have been put 
down for pursping purposes, and for drawing up corves on 
the incline of the devp cual bed. At least 20 tons per diew 
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garded as nothing else but morally equivalent to a | bilge injection was unarnilable for the same reason ; 
verdict of guilty against the Admiralty authorities, | but it is further asserted by Captain Thrupp in bis 

It cannot be too clearly borne in mind that/etatement in defence read to the court that: ‘the 
although the leak discovered was the cause of the | injection it was proved, could not be need rolling a 
Megera being taken to the island of St. Paul's, te the ship was, wifhond allowing fhe water fo rise fo 
that the leak alone waa by no means the cause of her | swch o@ dcight as to endonger extingwishiag the fires." 
abandonment. The trae cavae was the disgraceful If thia statement correctly representa 
state of the bottom of the vessel, a etate which | the case it would be desirable to know of what use 
showed that the leak which had broken out was) a bilge injection so fitted was likely to be in i 
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Ieunin: Messre, A. Asner and Co. 11, Unter den Lindes. | but the forerunner of others—some ey of a{and under whose instruction it was go fitted. No 

Carcurta; G. C. Hay and Co, more serious character—likely to be developed be. | evidence was, however, offered on this point, 

= Ss == | fore the la It is impossible to state with any d of accu- 
Advertisements cannot te received for ineerilos in the carreet 


such that Ca would have been in no 
way justified in trusting the lives of hia crew in 
the ship for the voyage to the nearest available 
port, a distanee of 15(x) miles, 

It may be desirable that we should state here— 


of many days, and which was, in fact, 
ptain Terupp racy what waa the amount of water leaking into the 
Megwra at the time she was run on shore; but 
judging from the evidence regarding the pumping 
power used and its effects, we believe the quantity 
may be roughly estimated at between 40 and 50 
even at the risk of recapitulating many matters with tons per hour. If we take this latter quantity, and 
which some of our readers are familinr—the chief assume the lift to be that stated aa the maximum 
facts of the ease, as proved by the evidence adduced | by Mr. Banuister, namely, 24 ft., the work to be 
at the inquest, In the firet place, then, the leak— ‘lone in removing this water would be 50x 2240 x 
the position of which was discovered on the }4th | 24=2.655.(0) foot-pounds per hour, or, eay, 81 
of June—was situated abreast the mainmast, and | net effective horse power. If now, the Megara had 
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NOTHCE OF MEETING = 
Tue Pxstitetoon or Crvtt, Rxoiweens —Tuesday, November 
. 1. Parther Discussion on * Pneumatic epateh 
Arches amd other Ourred 


ri &“ ENGINEERING” DIRECTORY is published 
this week on the fifteenth page of owr advertisement 
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brancd office in the United States. Cosumnvications 
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Hanptxa, C.F, of 176, Broadway, New York, who 
ts our accredited representative, 
fv answer to mwmerows inquiries, Mn. Cuantes Gi 
Bent begs fo state that subscribers ix the United States 
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office, post free, for the sum of Li. 14s. Sd. (88.52, 
id) per ana, payable in advance. 
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THE MEG-ERA. 

‘Tue verdict of complete acquittal, given on Friday 
last, by the naval court-martial ordered for the 
trisl of Captain Thrupp and the officera and crew 
of the Megeera, was one which must be thoroughly 
in noe with the conclusions arrived at by 
all who have followed the evidence brought to bear 
upon the case, Indeed, as far as the public gene- 
rally are concerned, Captain ‘Thrupp and hia fellow 
officers cannot have been said to have been upon 
their trial at all. On the publication of the de- 
spatches describing the state of the Megwra, and 
the circumstances under which she was abandoned, 
the conclusion was almoat universally arrived at 
that those on board the veesel were in no way to 
blame for her loss; but that the calamity was to 
be attributed to administrative in ity and neg- 
ligenoe in a public department which has of late 
been — & most unenviable poe That 
this generally formed opinion was correct has been 
thoroughly substantiated by the evidence adduced 
before the court-martial No one, however dis- 
posed he might be to smooth matters over, could 
assert with any show of reason that the loss of the 
Megsera was occasioned by an accident, ‘The loas 
wan beyondall doubt the result of either careless or 
wilful ‘negligence on the part of those who sent 
the ship to sea, or on the part of those on board at 
the time of her abandonment, ‘Those on board 
have been acquitted on the clearest ible evi- 
denoe of all blame, and this acquittal can be re. 





on the port side, at a distance of 7 ft. din. from the 
keel. It appears that in the Megwra the step of 
the mainmast was in the after part of the stoke- 
hold, and that a jon of a coal bunker came 
between the atoke-hold and the engine-room, which 
was, of course, further aft, Tt was under this coal 
banker that the leak wna situated, and it appears 
from the evidence of the chief engineer, that just 
at this point the frames were crosed by a strength- 
ing plate, against which the water, entering by 
the leak, struck, Between this plate and the 
bottom of the coal bunkera there was a space of 
nearly 2ft, ‘Toget at the leak forthe purpose of re- 
pairing it, the web of a girder had to be cut beep 
and a sheet of india.rubber, gin, thick, backed by 
a jin, iron plate, was plnoed over the leak, and se- 
eured in position by a straight brace introduced 
between the patch and the strengthening plate 
already all to, ‘Tbe leak, when discovered, was 
found to be a hole about 2 in. long by lin. or 1) in. 
wide, the edges being quite sharp, and the eur. 
a oe so thin that the patch just men- 
to be secured by screwing up the brace 

by hand only, it not being deemed safe to apply a 


pressure, 

Subsequently on June 18th when the veasel was 
ures ry lee of > Paul's, an outside : con- 
ais! of a piece of bunker plate wit! = 
pare felt, was erpeet Me diver, this patch 

ing secured by a} in. ——— through it and 
an inside patch. The ow patch first applied 

off . however; but Mr, Mills states that 
piece was goton and made fast, Neither 
the inside nor the outside patches = have 


were screwing the plate on from the inside I 

thought from the bend of the ship's plating from 

my piso on the outside of the ship that they 

oth have screwed the plate at the leak out alto- 
or. | 


‘The pumping power available consisted of a 12 in. 
Downton’s pump on the top deck, two 7 in, pumpa 
on the main deck, one 7 iv. pump on the baggage 
deck or cockpit, a 6 in. steam key pomp with 
two ers, two bilge pumpe on the engine, and 
the bilge injection. According to the evidence of 
Mr. Bannister, the assistant engineer of Portsmouth 
Dockyard, the throwing power of these various 
pumpe when working at 40 revolutions, or double 
strokes, per minute was as follows: 12 in. Downton 
40 tons per hour, three 7 in. Downtona, 36 tona; 


don! umipe, 21 tona; bilge M0 tons; 
hi n Tofrotiee 300 tons, Mr, Sencieter also in- 
el ahand pump capable of throwing 12 tona 
per hour, but it was shown afterwards that this 
pump waa available for boiler feeding only, while 
the engineer of the Megwra affirmed 


umpe 


cleared, ‘The 12-in. Downton pump, was not used 


as it drew air with the small depth of water which | bi 


it waa desired to maintain in order to enable the 
men to cat away the girder to get nttheleak. The 


they the whole indi 


been titted with engines having surface condensers 
—— with centrifugal circulating pumps driven 
y an independent engine, according tothe system 
now largely adopted by some of the northern engine 
builders, the above quantity of water might pro- 
bably have heen removed (notwithstanding the 
friction caused by bends, suction roses, _ by the 
exértion of something like 160 indica Ress 
wir. ‘Taking into consideration the large sur- 
aces for loss of heat by radiation, and the fact that 
circulating engines when made to dev such a 
tender that “ have just stated, could not be 
sup to wor economically, the consump- 
tion of coal under such circumstances may be eau. 
mated at about 5 1b. per indicated horse er per 
hour, or, say, 7 cwt. per hour for the 160 indicated 
horse power. Now coal on board the Megera 
atthe time she was beached was 133 tons, and 
with a consumption of 7 ewt. per hour, there would 
es, ram the — xe Done 
ve been enough fuel for 380 hours’ ing- 
Even under such circumstances, a 
quantity of coal on board would have been little 
more than auflicient to enable the pumping by steam 
at the rate of 50 tons of water per hour to be ke’ 
up until the Megwra had ran 1800 miles to 
nearest port. But asit was the Megwra had no auch 
independent circulating pumps, and the cylinder 
covers of her engines being cracked, it was not 
deemed safe to run them for pumping alone with- 
out the serew in use, To drive the engines at auch 
a speed as to prevent the overrunning of the serew 
when the veseel was sailing at the rate of § or 9 
knots, a consumption of 24 tons of coal per day was 
A a Thrupp to be necessary. The 
engines could thus have been employed = 
ing for but about five days only, and probably of 
cated power developed not 20 per 
cent, would have been available for pumping pur- 
. We have ao far neglected the pumps worked 
y hand, because their power was certainly not 
ter than it would have been desirable to have 
in reserve in case of an increase of the leak 
but it will be seen from what we have stated tha 
had Captain Thrupp decided to sail from St, Paul's 
pepe Peper i fa eae teens reaching thd 
en e voyage have to depend upon sd 
worked pumpe alone, and that even had the 
Megera being supplied with independent pumpin 
ea, he would not have been able to pump ow 
by steam during the remainder of the yoyage a 
materially greater quantity of water than was 
leaking into the vessel at the time St. Paul's was 
ed, Captain —- stated in his defence 
that it was not a deficiency of pumping power 
which induced him to abandon the ehip; bat we 
consider that even if he had not had other and 
atill stronger reasons for that abandonment, the 
pumping power which was capable of being main- 
tained was not sufficient to have justified him in 
continuing the voyage under the circumstances, 
We have said that there were stronger reasons 
for abandoning the Megwra than the want of avail- 
able pumping power, and we must now speak 
briefly of these reasons. Three weeks ago (vide 
page 271 of our number for October 27) we re- 
printed some extracts from the of the diver as 
to the disgraceful state in which he found the bottom 
of the ship in the neighbourhood of the leak, when 
© examined it on the arrival of the vesscl at St, 
Paul's. In giving evidence before the courte 
martial, the witness fully corroborated his former 
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statements, Thus, after describing the leak, he 
said; 

‘The next worst place on the outside of the ship was about 

ft. before the leak, and, I think, the next Ime of plates 
above it. The corners of two plates there their betta met, 
and the lower edges, the two corners were either rusted or 
knocked away to the extent of 4in. along the plete, and 
gle. op the ends. The under corners, where the loak was, 
were gone completely for pin, and the seam where the two 
Plates should meet was o7 ao that I could get the poi 
of my knife into it with the groatest ene. I took my knife 
out of my belt and tried it, nothing reeisting the knife. From 
the keel, commencing within 1 ft. after of the leak, for Gre 
or ais plates from the keel upwards, and LOM, forwanl from 
where I went down first, it booked very rusty. On the plates 
im line with the leak, amd the ome above, some of the patebes 
looked the largvst, About 4} ft. before the leak, where I 
went down before the leak, I touched each rusty epot with 
my band, sed they seemed to be below the lerel of the 
slate, Abont 10 ft. aft of the loak there wae a patch, whic 
{ have described as booking like » Maltese cross, It was out 
of my reach, but wemed to be about Sin. by 12in. The 
rpece Lexamined was ateat Of fare amd oft on the port 
rele, and froos the water-line down to the keel 

Aa regards the condition of the pcg on the in- 
sity, nlso, we have the evidenoe of the chief engi- 
nevr, Mr. Milla, who made the following statement 
before the court : 

Above the leak there wero fuel holes, but not an mene aa 
below the leak, I should thigsk that for a distance of 5 ft. 
en cach aide ef tho look 1 examined the plates inside the 
ship toh by aight and tomek, wsing a hard lamp Inshed on 
te plece of Wood, amd passed through the hole cut im the 
ginler, There were cleven rust holes over this epace, ard 
tore of therm very bad plawee, the plate “giving” to the 
pressure of the hand... . Five of the frames of the abip in 
the vicinity of the leak were very couch eaten away. 

Ample evidence waa also afforded to the effeet that 
the pumps were frequently choked by lumps of 
oxide of iron evidently washed off bad placea in the 
frames and plates, and it is altogether impoasible to 
deolt that, in the neighbourhood of the lenk at all 
events, the bottom of the Megara was in a most 
ilisgraceful comidition, and the yeaee! absolutely un- 
ecaworthy. 

‘Thia being the case, the great point to be settled 
is, who was responsible for such a disgraceful state 
of things? In the course of the evidence given by 
Mir. Mills, the chief engineer, it waa stated that in 
the neighbourhood of the leak— about 2 ft. from the 
central ling of the keel, on the port side, and 
abreast the main mast—there was a hand pum 
with na copper suction pipe and rose-box, while it 
was further stated that between the two frames, 
where the leak broke out, the plates wore cemented 
forn distance of but about 2ft. from the centre 
line, the remainder being hare, Under theae cir. 
eumatances an attempt was made by Mr, Barnaby 
te account for the condition of the plates by = 
posing galvanic action to have been set - by the 
contact of the bilge water with the iron plates and 
copper rose-box, and voluminous written evidence 
was adduced to show that similar results had been 
eansed by such action in the case of I.M.S, Supply, 
in 1807. Mr. Barnaby went on to say that aio 
the date just mentioned, the use of copper rose- 
boxea had been ordered by the Admiralty to be 
discontinued, and he went so far aa to attribate 
“ignorance and neglect” to the officers of the 
Me; ara, on account of their having allowed such 
a rose-box to remain in use, Mr, Barnaby's attem 
to defend the Admiralty, at the expense of the 
officers of the Megwra, however, broke down at- 
terly. In the first place one of the witnemer on 
bis own xide— Mr. Bannister, the assistant enginecr 
of Portsmouth Dockyard — stated that with the 
soction pipe aud rawe-box placed as in the 
Megura, with the water merely washing over 
it, and constantly changing in form, no danger 
was to be expected from galvanie action; eecond, 
Jomew ‘Thompson, a leading fitter nt Sheerness 
Dockyard, who fitted the rose-boxeain the Megera, 
stated that the ros-box of the pump in question 
was not of copper at all, but of wrought iron; 
third, Alexander Brown, the leading stoker of the 
Megwra, gave evidence to the effect that this rose- 
box was not situated between the aame two frames as 
the leak, but between two adjoining frames ; and 
foorth, it waa impossible to get over the fact that 
if the rose-box waa of copper, anidif its presence 
bad caused corrosion, the chief blame undoubtedly 
rested upon the dackyard officinla who fitted it, and 
upon the inspectors who passed it when the ship 
was ae to have heen examined, Moreover, Mr. 
Itnrnaby's own evidence afforded an ample expla- 
uation of the estate of the plates of the Megwra 
without there being any necesaity to attribute defects 
to galvanic action, We pase over his explanation 
of the canses which led to the Megara being trans. 
ferred from the list of troopabipa to that of atore 
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ships, and we will even allow that this change 
waa not made in consequence of any atractaral de- 
fects, Mr. Barnaby asserted, however, that in 
January, 1865, when this chango was made the 
Megara commenced “a new life; bat thia life 
apparently was a remarkably short one, for in July, 
1 sii, we find the Chief Constructor recommending 
& supplemen estimate, and giving it sa his 
opinion that “ the ahip should remain fit for service 
for eighteen months or two years longer when re. 

aired.” In the report of July, 1966, it is also stated, 
Lowever, that ‘the plates between wind and water 
all round the vessel to about 26 ft. from the «item, 
from the wall down to the first Inp, for about 
8 ft. in breadth amidships, aul o breadth of 
§ ft, fore and aft, are very (dia, and although the 
vessel, if repaired, may be ased for troop service, 
we are of opinion that she pill shortly regwire fo be 
dowited in the parte named.” These thin pistes 
have, according to Mr, Barnaby's own evidence, 
“necer been doetled or wholly removed,” yet nearly 
fire yeore after the above quoted report waa made 
we find the Megsera sent out with troopa on a six 
months’ voyage. Itis true that the vessel was 
surveyed im April, 1870, but after receiving the 
report the Admiralty authorities direeted the officers 
who wade it to “reconsider their estimate, and 
report whether it could not be reduced." Under 
the influence of this gentle bint, the catimate mas 
reduced, and the repairs were made accordingly, 
Lastly we find that in August last year the Me- 
gera retarned to England from Malta, and was 
ordered to be paid off into the fourth class reserve. 
A telegram from Captain Luard to the Adiniralty 
to the effect that the veesel was “ ready for one 

car's service at any moment,” saved ber from the 
ate abe evideutly deserved, and some months after- 
wards abe was ordered off on her last memorable 
voyage with a recklessness which would be almost 
sublime, if we eould get rid of the idea that it was 
criminal, 

With euch collateral evidence available concern: 
ing the past history of the vemel, there can be no 
excuse ce regarding the accounts of the condition 
of the Magera given by those who examined the 
vessel at St. Paul's, as being at all highly coloured, 
The statements made by the chief engineer and 
diver may be accepted an sianple facta, and they 
are facts for the occarrence of which the nation 
will undoubtedly demand a complete explanation. 
In fact, it is already announced that a Royal Com- 
miseion baa issued to the Right Hon. Lord Law- 
renee, the Right Hon. Abraham Brewster, late 
Lord Chancellor of Ireland; Admiral Sir Michael 
Seymour, G.C.B.; Sir Frederick Arrow, Depaty- 
Master of the ‘Trinity Howse; Mr. Rothery, Re- 
gistrar of the High Court of Admiralty; and Mr. 
Thomas Chapman, F.R.S,, Chairman of the Com. 
mittee for Lloyd's Register of Britiah and Foreign 
Shit} ing, and a Vice-President of the Institution 
of Naval Architecta, directing them “to inquire 
into and report apn the state and condition of 
Hor Majeaty's late ship Megmra when selected for 
her recent voyage to Australia; the circumstances 
under which she was despatched from this country ; 
the extent and cauze of the leak subsequently dis- 
covered in the ship, and of any other deferts in 
the ship's bull at the time when she was beached 
at St. Paul's; alao, as far as may be deemed ex- 
pedient, the general oficial history of the ship pre- 
vious to her said voyage, and her classification at 
successive dates.” We have in the present article 
inerely touched upon the salient points proved by 
the evidence before the court-martial, but there 
are bumerous other pointa upon which much might 
be wnitten, and which go strongly to prove the in- 
capacity which haa of late distinguished our Ad- 

ty adminiatration, Inasmuch, however, aa 
the matter is to be investigated by a Royal Com- 
mission, we prefer to reserve our further comments, 
and for the present we take our leave of the 
Megara. 


THE FISH TORPEDO. 

Ara time like the present when the torpedo is 
being so sctively developed into a pogition which 
will unquestionably be a leading one in the naval 
warfare of the future, any new phase in the ques- 
tion becomea of equal interest and importance, 
Until very recently it wan generally suppoeed that 
that question had been settled by the adoption of 
Captain Harvey's seamanlike otter torpedo for 
service aflont, and of the submerged electrical tor- 
pedocs designed by the Royal Engineers for sta- 
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tionary or coast servies, We certainly abared this 
opinion in common with those who have for the 
past five years or so watched the gradual and 
panei solution of the torpedo problem, and 
we were, therefore, not a little surprised to learn 
upon undoubted authority that our economical 
Government had given, or were a to give, 
15,000/. for a very ingenious ag cxca of Austrian 
extraction, The history of this torpedo presents 
many points of interest, especially at the present 
time, when the invention is to become untional 
property at the expense of the national parse; and 
we Toay af ence express our decided opinion that 
no reeulta have been yet obtained with it to justify 
the action of the Government. 

Daring the autumn of 1869 there might have been 
seen cecasionally disporting itself in the waters at the 
little port of Fiome in the Adriatic, a self-propelled 
mechanical fish some 20 it. in length, and of a form 
Approximating to that of the swordfish, The idea 
of such a torpedo is due to one Captain Luppis, a 
retired officer of the Anatrian nary, who proposed 
& moving and floating weapon, the fore part of 
which should be filled with explosive material 
snd the after part devoted to the motive powcr 
which was originally intended to te steam, Such 
was the idea when it was communicated to Mr. 
Robert Whitehead, an English engineer resident at 
Fiume, where he held, and we believe still holds, 
the post of chief of an engineering eatabliahment. 
Me. Whitehead developed the eurface torpedo into 
a submerge! weapon, the propelling power of which 
was compressed air, He retained the form of the 
swordiish, but besides a projecting snout he gave it 
a vertical and two lateral projections—triggers in 
reat which the machine was exploded on enn- 
tact, ‘The snout acting aleo asa trigger, the weapon 
thas had four chances of exploding on hitting its 
mark, It is charged with any avalable powerful 
explosive compound, and can be pear A at any 
required depth below the eurface of the water at a 
maximum speed of 12 knots an hour, 

The head and shoulders of the fish now contain 
the charge, the body forming the cngine room and 
storehouse for the compressed air, which works an 
internal engine, by which as external four-bladed 
screw is actuated, It is fitted with fins for the 
purpose of guiding it through « tube attached to a 
torpedo ship from which it & discharged into the 
sea for action, You have only—says the inventor 
in effect—to point the creature at ita game, te onck 
its fins at the right angle, and to give it a pinch and 
& push when off it will go with undeviating aceuracy 
to the mark, Nay more, it can be made to travel 
in any direction; to move at an upward or a 
downward angle ; in horizontal plane; or to gyrate 
around a central point. Encouraged by mach san- 
guine aagurances, the Government parchased several 
of theae torpedoes, and with them experiments 
were carried ont in October of last year, to which 
we shall next direct attention, 

The construction of these torpeduea was carried 
out at Chatham by the inventor with the utmost 
secrecy, abd the most profound mystery was made 
to surround them, Sur Sequaintance with the 
weapon at the port of Fiune affords us a general 
knowledge of ita construction, whilat for the rest 
we may observe that its detaila ara of no great 
moment gave to those who have sold and those who 
have bonght the torpedo, In the Sheerness ex- 
periments the Oberon was used ss a torpedo yvesscl, 
having been fitted with 4 tube 2 ft. in diameter and 
28 fe. io length, placed in w line with her keel and 
some distance below her draught line. ‘I‘his tube 
waa closed uxternally by a cap and was divided in- 
ternally into two portions, each being rendered 
—— by means of penstocks, which also pre- 
vented the admission of water into the ship. The 
torpedo was passed into the rear portion of the tabs 
upon rollera, and the penstock behind it being 
secured, the one in front was opened, The cap waa 
then removed from the orifice and the weapon 
expelled from the tube by a platon arrangement. 
The fins act as guides bearing against four raile 
Placed at the top amd bottom of the tube. As the 
torpedo passed out of the tube projecting lever 
caught against a atud in the latter and atarted the 
propelling machinery. Direction was given to the 
Weapon by the course of the vessel, aim being taken 
by the steeraman. Un the occasion of the trials 
the hulk of the Aigle, which had long been used as 
4 coal depét in Sheerness harbour, formed the object 
of attack, ‘he hulk was about 120 ft. long with 
30 ft_ beam, and waa moored fast wtem and stern, 
The Oberon steamed head on to the broadside of 
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the Aigle until she nearly reached her, then she 
hacked astern to a rango of about 120 or 130 yards 
from the target. At a given signal the torpedo 
was liberated, and in about 25 seconds more it ex- 
ploded againat the hulk, ‘The timbers of the Aigle 
were tolernbly rotten ao that 67 Ib, of gun-cotton 
easily put an end to her existence. A amaller 
—— was subsequently discharged from a gig 
90 ft, long against a netting target in which it was 
eanght and exploded. ‘The range waa the same as 
in the previous experiment, and the object was to 
show that a vessel could be protected by such a 
surrounding, placed about 5 yarda from ber hull, 
This was supposed to have been demonstrated by 
the fact that the hulk behind the netting was nat 
injured, The charge, however, was only 15 1b, of 
Ty-oxalin, which is much smaller than would ever 
used in practice. But what vessel on earth— 
we inean on water—would ever sail about with a 
erinaline of rope netting on? 

Such are all the experiments, aa far as we know, 
that have been made with this fancy weapon. Let 
us then see what they teach, and bow far they 
justify a payment of 15,018W. for the secret of the 
invention alone, not to mention the coet of the 
torpedoes, which is very great, All that we at 
present know ia, that to uae these weapons, the 
torpedo yeasel must approach within very cloee 
range of the enemy, and must then back and fill, 
and be brought to a dead stand, before delivering 
her charge, Aim must, moreover, be taken at an 
enemy's broadside, and the chances of eacapo for 
the torpedo craft from the guna of her adversary, 
are aauall indeed. Besides, it was a very easy 
mattor to steer the Oberon direct on to the broad- 
side of the moored and unresisting hulk of the 
Aighe, and to plant a torpedo upon her at a dis- 
tance of 130 yards in the calen watera of the Med- 
way. But what sbout a rough sea, a moving veaeel 
with spiteful gana on board of her? or what of a dark 
night with a bitef wind on? We contend that it 
would be utterly impossible to deliver a fish torpedo 
successfully under any of the above conditions, so 
that we are reduced to the necessity of admiring 
Mr. Whitehead’s skill in devising this ingenious 
weapon. In 1869 4 Commission from the United 
States, consisting of Admiral Nadford, and two 
officers from the U.S. frigate Franklin, waa sent to 
Fiume to inveatigate the natare and powers of the 
fiah ¢ >. But it docs not appear that they were 
particularly smitten therowith, as they left the in- 
ventor in undisturbed pomession of his secret. 
Austria, it is said, has paid o good round sum for 
the invention, but she docs not seem to think rery 
much of it, or to have utilised it, and auch will 
doubtless be the reault af our experience in the 
matter. 


SANITARY IMPROVEMENTS OF PARIS. 

M. Bearaxp, lospector-General des Ponts et 
Chaussées, and director of water and sewage, has 
just published a pamphlet on the sewage syatem of 

‘aria, and on middifications of the present system 
of outfall and the utilisation of the sewage. These 
important matters, although they have been largely 
and for a long while disenseed, have advanced but 
little up to the present time, when the actanl eon- 
ditions by tise to the most energetic complaints, 
The chief inconveniences encountered are as 
follown: ‘Ihe houses with fixed cesspools deprived 
of water distribution are unhealthy ; the raising and 
transport of sewage are costly, and fill the city with 
noxious odours: the deposit of these motters at 
Bondy renders the neighbourhood almost aninhabi- 
table, aud greatly deprociates the value of neigh- 
bouring property ; the discharge of the sewers into 
the Seine encumbers the river, and sullies the water 
for along diatance beyond the point of outfall ; 
and, lastly, a great mass of fertilising matter ia loet 
to agricultare, 

Our readers are familiar with the actual condition 
af the sewage system of Paris, and are acquainted 
with its various imperfections ; they will remember 
alao that experiments crowned with great success 
were carried ob more than three yenrs since in the 
pining of Gennevilliers, close to the outfall of the 
collecting sewer at Asinéres, for the purification 
and the use in irrigation of the water from the 
sewer; anid also that the dividing system, or that 
of the “ fixetics.filires,” (which separates the solids 
from the liquids, preserves the firat in vessels caay 
of removal, and conveys the second it may be into 
reaervoira, it may be into the sewers}, is applied 
already to more than 15,000 closets out of about 
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236,000; this xystem shows already an important 
a es as compared to that of the fixed ceaspoola. 
. Belgrand was the constructor of the mag- 
nificent system of sewers in Paris, andit was he 
also who superintended the designs and the execa- 
tion of the great works which sapply Paris with 
water. But in spite of evidence which poured in 
on all sides concerning the numerous requirements 
for a real sanitary system, it waa with difficulty he 
wns brought to sdmit that, after having dope eo 
much, there still remained ao much to do, and so 
the system of getting rid of the sewage waa re- 
tained in ail its barbarity ; thas the *dung-beap of 
Bondy” was erved, thus the Seine was still 
fouled with the outfall from the sewers, and the 
Geonevilliers experiments were disregarded, 

M. Belgrand’s ideas have, however, progressed, 
and, while wishing to preserve the right of main- 
taining the Hondy establishment, and of polluting 
the Scine, he admits that there are important re> 
forma to be effected. The municipal administra- 
tion of Pasis dors not acknowledge any absolute 
obligation, but it recognises the existing evils, and 
winhes to remove them, 

‘The city of Paria possesses at present about $45 
miles of sewers, and about 22) miles more will 
have to be made to secure a direct sewer communi- 
cation with all the houses, The use of water in 
closet, against which theinhabitants now commonly 
protest, on account of the increased amount 
of their sewers rates, will be rendered obligatory, 
and will, of conese, bring about a better state of 
eleanlineaa and health. A tax of 30 franca per 
closet will be levied for connecting the house with 
the sewer to carry off the liquid portions of the 
sewage; this tax will amount to 7,100,000 franca. 
The complete discharge of all the sewage would 
not be incommodious to the sewers of large section. 
The practice is alrendy established as far as regards 
some public buildings, and by way of experiment 
it is to be tried on AMO private houses. A tax of 
53 franca per closet will be charged for this ar- 
rangement. The execution of 220 miles of sewers, 
which ought to precede the complete realisation of 
the project, will coat 1,600,010, and will occupy 
several years. 

‘The trrigation of the plain of Gennevilliers havin 
given geod sees will be developed and extendoc, 
at first to allow one-third of the total sewage dis- 
charge. A sum of 200,007, would be required to 
execute the neceasary works for bringing the 
sewage upon the tunds, the 5100 acres of which will 
be more than sutticient for the absorption of the 
sewage. 

A municipal council will probably be soon 
nasembled to consider the propositions contained in 
M. Belgrand’s report, and eapecially the following 
pointa : 

1. ‘The establishment of service drain-pipes with 
the sewers, and the eubeticution of the apparatus 
known a4 the ++ fimeffee-jiitres for the cesspools and 
* foases wodiies,” ‘The consequence of thia first 
measare would be the sw ion of the method of 
sewn discharge, and of the Bondy depit, and the 
possibility of purifying the dwellings of workmen. 

2. Experimenta of complete discharge into the 
sewers, thatis tonay, the substitution of simple 
service pipes, for the cespool and * fosses mobiles,” 
conducting to the sewers the whole of the solid and 
liquid matters, and of course doing away with the 
cost of the * fimeffes-filtres,” amd that of emptying 
the aolid matters which they contain. 

3. The establishment of a tax of 30 franca for 
each closet that discharges into no tinetfe-filfre, and 
50 franea for exch complete discharge into the 
sewer, 

4. The application of the tax to the completion 
of the network of sewers, and developing the em- 
ployment of the sewage water to the profit. of 
agriculture. 

From the foregoing facts we may gather that the 
sanitary eomiition of Paria is ina good way to be 
iwoproved, and if the Municipal Council regard the 
matter ins proper light, there will be no time lost 
in contracting the necess: works, and it is 
probable that the sucessful utilisation of sewage on 
agrand scale may become an socomplixhed fact in 
the environa of Parix, before cither the Metro. 
polis Sewage and Fasex Neclamation Co., or the 
A. Ih. C. combination have effected auch, 








Teesoxarme te Turxey—The Turkish postal and tole- 
rap service has bees amalgamated under Achmet Be: 
Cree ef the Grand Visier) and an sdministrative couse. 
he general direction of the combined nifices haa 
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erred to the telegraph office is Stamboul, 
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THE ENGLISH AND PRUSSIAN FIELD 
GUNS 


NS. 


Towanns the close of Inet week, and during o 
art of this, a series of competitive triala has 
yt carried out at Shoeburyness between the Engr 
lish and Pressian d-pounder field gues. It will be 
remembered that these guns have been previously 
experimented with, and were to undergo forther 
trials, at increasing ranges and high angles. The 
Prussian gun is known in Prussia aa a 4-pouniler, 
that being the weight of the round shot it carrica, 
but aa it fires a 9.51b. cylindrical ebell, it is really 
to be taken as a gun of the latter enpacity, It ts 
a breech-loading rifled gun, the English 9-pounder 
being a muzzle-losder. ‘The practice has been 
made against four rows of targete, each having a 
frontage of 54 ft. wide by 9ft. high, the rows 
heing placed 60ft. apart, one beyond the other, 
giving a depth from front to rear of 150ft, ‘The 
firat series of experiments wan carried out at the 
very high range of 2500 yards. Ten rounda were 
first fired from the Prussian gun with charges of 
bib. L6oz. of R.L.G. powder, and Prussian com- 
mon shell, fazed with Freuien percussion fuzes— 
elevation 5 inches, All the ten rounds were effec- 
tive, and the shell broke op admirably, An ex- 
amination of the targets showed 56 thorough pene- 
trations, 31 lodges, and 67 strikes, giving a total 
of 144 hita. The English gun then fired ten ronnds 
with | tb. 1202. of K.L.G. powder, and common shell, 
with Royal Laboratory percussion fuzes—elevation 
6 degrees. All the rounds were effective, the re- 
tulia being 69 througha, 23 lodges, and 27 atrikes, 
giving « total of 107 bits. Ten rounds were then 
tired from the same gun with shrapnel! shells, with 
Royal Laboratory percussion fuzes, at an elevation 
of 6 to 648 degrees, Nine rounds out of the teo 
proved effective, giving, as a reanlt, 39 throughs, 
45 lodges, anc 41 strikes, or 125 hite. The beet 
practice in this series was made with the Inst ten 
rounds from the English gun, firing shrapwell 
shells, with wood time fasea, bored to 1.6, elewa- 
tion 6 degrees 43 minutes, Eight rounda were effec- 
tive, giving 202 throughs, 41 lodges, and 69 strikes, 
and consequently the large number of $12 hits, 

In the more recent trials the Prussian 4-pounder 
(=%-ponnder English) and the English 9 aud 
16-pounder guns competed, ‘The Prussian gun was 
first fired with the same powder charges as before, 
and common shells with bursting charges of #4 ox, 
fused with Prussian percussion fazes, ‘The targets 
were similar to those in the previous practice, the 
range being increased to S000 yarda. ‘Ten rounds 
from the Prussian gun with varying clovations 
reaching 11} degrees, gave 4 throughs, 7 lodges, 
apd 10 strikes, bei & total of 21 bits, ‘The 
second acriva was with the English $-poander, with 
the same powder charge as in the previous practice, 
and common shella with bursting charges of § o7,, 
fused with percussion fuzes, elevations from § deg. 
1$ min, to 9 deg. The ten rounds gave 19 
throughs, 12 lodges, and 7 strikes ; total, $8 hits, 
The same gun Sting ten rounds with shrapiell 
shells, with ? oz, bursting charges, and fuzedt with 
percussion fusca gave 3 throughs, 4 lodges, and 19 
strikes, or 26 hits in all, ‘Ten more rounds from 
the aame gun firing shrapnell shells with } oz, burst. 
ing charges, and fuzed with wood 9-sceonds time 
fuzes gave 69 throughe, 46 lodges, and 43 strikes ; 
total, 158 hits. 

‘The next series was with the new English 
muztleloading 16-pounder rifled fleld gun, firing 
charges of 31b. RO LOG, powder and common shells, 
with burating charges of | Ib, and fuzed with per- 
cussion fuzes, ‘Lhe results on the targets were 49 
throughs, 7 lodyea, and 16 strikes: total, 72 hita 
The oe then fired ten rounds with shrapnel 
shella, with 12 oz, bursting charges, and fuged with 
percussion fuses, The results here wero Jil 
throughs, 37 lodges, and 19 atrikea, being a total of 
167 hits, “The seventh and last series in these trials, 
so far, was with the xame gun firing shrapnell shetla, 
with bursting charges of 14 ox, and fuzed with 
wood 9-seconda time fuses, This time the tarceta 
showed 212 throughs, 115 lodges, and 90 strikes, 
giving a total of 420 hite, 

Undoubtedly both the English and the Prossian 
§-pounder guns are very fine weapons, but what. 
ever advantages breechloaders may present in some 
respects, those moat prejudiced in their favour can- 
not ignore the power and excellenee of the shoot. 
ing of our new muzzle-loading @-pounder guna. 
The difficulties of shooting effectively at wach long 
—— with the gun and targets on the same plane, 
a4 they were throughout the practice, will be under- 
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stood by those who are practically acquainted with 

noery, and the value of the results obtained will 
realised, The comparison of the practice of the 
English 9-pounder with that made by the Prussian 
2-pounder, however, ia very notable in the later 
experiments. It will be seen that the total number 
of hits made with the Prussian gun firing common 
shells was 21, The English ?-pounder made 38 
hits with the same kind a shell, whilst with shrap- 
nell shells having time fuzes, no fewer than 155 hits 
were made. These results point to the superiority 
of the English system of bursting’ shells hy time 
during flight. 

Turning to the new 16-pounder gun, we find it 
maintaining the good position it won in previous 
experimenta. The resulta of the targets show that 
with common shell it made 72 hits, whilat with 
shrapnell shell and time fures these results were in- 
creased to 420 hits, ont of which 212 were thorough 
penctrations. It would seem that the Prussian 
gun had reached ite maximum range at 3000 yards, 
as the curve of ite trajectory was very high. The 
trajectory of the English 9-pounder, however, was 
much flatter, a circumstance greatly in its favour, 
and which is probably dae to the larger powder 
charge it burns, ‘The experimental practice, which 

wes Very entiafactory. waa out under the 
Firections of the committee appointed to investi- 
pe the results of high-angle and vertical fire 
rifled howitzers and mortars, and on muzale- 
loading rifled field guns, Jt is known asthe High- 
angie Firing Committee, General Eardley- Wilmot, 
B.A., being the preeident, and Captain Llwellyn, 
R.A., the secretary, 
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ad ultimately becomes lost beyond all possibility 
of future recovery. The the from steam col 
will not coke: and hence it is, as a rule, almost 
invariably left below, as it would not pay to raise 
it to the aurface so lon 


ocenpying nd which might be better and more 
conveniently used for other purposes. With the 
extended manufacture of patent foel—which at 
presept appears to offer the only means of protit- 
ably utilising small coal to any great extent—not 
only would a market be provided for small coal 
which now unavoidably collects at the pit's mouth, 
but if carried on upon a sufficiently extensive scale, 
it would afford sutticient inducements to the colliery 
sroprietor to bring up all the small coal that could 
raised, together with the round coal. At present 
this manufacture may be ssid to be quite in ita in- 
fancy, and it employs only a very minute propor- 
tion of the umall usavoidebly made at a compara- 
tively few collieries, and ite results in this respeet 
are wholly una le excepting at a few pits 
in the immediate vicinity of the manufacture. ‘Thus 
there ia room, aa there is algo an urgent necessity, 
for the establishment of works of this nature 
throughout the length and breadth of the kingdom 
wherever coal is to be found; moreover, it is quite 
possible that patent fuel may, from its utilisation 
of small coal, render it possible at some future 
time, to work seams with profit, which either from 
their softness and friability, or for other reasons, 
are now looked upon as worthless. 

The first patent taken out for the manufacture of 
ae fuel was in December, 1799, by one John 
Frederick Chabannes, but it is probable that the 
pees described above az having been adopted 
20 years previously, bad in the meantime under. 
gone some improvement. According to this inven- 
tion small coal was to be consolidated by mixing it 
with “earth, clay, cow-dung, tar, pitch, broken 
glass, sulphur, sawdust, oil-cakes, tan, or wood, or 
any other combustible ingredient, to be mixed to- 
gether and ground witha wheel in water in a wooden 
vessel; the mixture is then to be placed in pits 
provided with draina for the water to rnn off, and 
when dry is to be moulded into cakes.” Imprac- 
ticable aa the procees above described must hare 
been, it no doubt served asa basis upon which many 
similar patents have been enbsequently drawn up, 
The next invention, dated 2th May, 1800, was for 
putting small coal, together with certain other in- 
gredienta, into an oven or kilns, causing the several 
particles to unite together by fusion; a system 
which, upon experiment, must have been found 
to be utterly impracticable. The first really prac- 
ticable system suggested for the manufacture of 
Po, fuel was one patented by Peter Davey, in 

$21, which ia the firat time that any proposal 
appears to have been made to form the mixture 
into blocks by pressing it into moulds. Between 
that time and now—that is to say, during the last 
50 years—the — of patent fuel manufacture 
has been steadi! | growing year by year into grenter 
importance, and many are the names of thoee who 
have = their attention to the matter, If the 
mere fact of taking out patents had been sufficient 
to induce the manufacture of any article in propor- 
tionate quantities, we ehould not now have to com- 
plain of the millions of tons of small coal which 
are being annually wasted. For one reason or 
another, this manufacture haa not kept pace with 
the requirements of the times owing probably 
to this fact, aa much as to anything ob, that 
the various patentees in this field of enterprise, 
knew very little about the real merite of the 
question, desiring rather to see others carry their 
suggestions into practice than to risk any money 
upon them themaelves. ‘The few patent fuel manu- 
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“Take three of the best New-castle coal 
beaten small, one part of Joame, mix these well 
together into a masse with water, make thereof 

which you must dry very well, This fire is 
durable, sweet, not offensive by reason of the amoke 
or cinder as other coal fires are, benutiful in shape, 
and not #0 costly as other fire, burns as well in a 
chamber even as charcoal.” ‘The foregoing extract, 
taken from a fragment of an old book supposed to 
have been oye about the year 1670 or 1679, and 
headed “ excellent Invention to make a Fire," 
contains probably the earliest reference on record 
to the manufacture of what is now commonly 
known as artificial, or patent fuel. At that date, 
however, very different reasons existed for pre- 
ferring such a fuel to coal in its natural state, to 
those which now prevail, as an inducement to its 
manufacture, When coal was first introduced into 
London, the greatest possible objections were 
raised against i!. and the manufacture of the com- 
pound fuel above described is evidence of the 
strong prejudice then entertained to the use of coal. 
In the life of Mr. Locke, we are told (1679) that 
the Earl of Shaftesbury required Mr. Locke to re- 
tarn to London. * He accordingly returned thither, 
but not being wholly recovered, and finding him. 
self afflicted with the asthma, he could not tarry 
long at London, the sen coal that is burnt there 
being 80 very offensive to him.” Poor Mr, Locke! 
Bet it may ager be asked, what hcg his 
eclings now, cow e a visit to his former 
haunts in London wu cs November day? 
Fortunately we inhabitante of this great met is, 
in the nineteenth century, have become so far nc- 
climatised, as to be not only above complaining of 
such trifles as coal smoke, but most of us even wish 
that the fuel could be obtained more cheaply, ao 
that we might burn more of it. The question then, 
at the present day, which concerns the manufac- 
ture of patent fuel, is not one of prejudice, but of 
necessity ; for the waste of our coal resources has 
at last assumed such gigantic proportions as to have 
attracted the attention of the Legislature, and no 
one studying the interesting reports of the late 
Coal Commission can fail to be etruck with the 
enormous national loss which is now annually en- 
dured owing to the want of some efficient means for 
the economical utilisation of the small coal which 
is now unavoidably made even under the very best 
known systema of coal workiug., Probably it would 
not be in excess of the fact to assert, that fully 
one-third of the coal now hewn is reduced that 
state wherein it becomes known as * emall,” 
“ glack,” or “duff,” and not more than two- 
thirda becomes ultimately burnt in the shape 


only, and are little better than private enterprises, 
although some of them rejoice in the title of “+ com- 
pany.” What is really wanted is a company in 
which « sufficiency of capital for the carrying out 
of the manufacture on 4 large seale, is combined 
with a practical knowledge of the subject by all to 
whom ita interests are confided, As a proof of the 
total want of the last-named qualification in cer- 
tain instances, it may be mentioned, that among 
the most common errors of would-be fae] manu- 
of “round” coal, ‘The small produced in bitumi-| facturers, is the one that by more mechanical com- 
nous coal scams will coke weil, and it is much used) bination of materials, results may be obtained 
for that purpose; but the demand for coke not| equivalent to a chemical change in the ingredients 


factories that now exist, are wu all seale | 
' Nery tere ae ° | various towns which have already 
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being in nny way equal to the aupply of bitumi- | themselves ; thus, that by the mixture of anthra- 
nous small coal from which it might be made, a cite and bituminous ¢ 
portion of the latter ia left underground, ne in its properties to steam, or semi- 


ism fuel may be obtained 


bituminous, coal ; or, that by mixing a very good and 
a very poor coal together a fuel of a fair avernge 
uality may be obtained. Nothing could be further 
rom the truth, forby no means can mere mechani. 


aa there ia no market for! cal combination alter the nature of the several in- 
it, and it could only be thrown on one side in a beap,! gredients used. In a fuel thus made with a mixture 


of coals each particle will burn in the precise 
manner, and give the results due to the pecniiar 
seam from which it was taken ; whilst the pitch 
tar, or other medium used for combining the «mal! 
particles together will, in like manner, give out the 
flame, heat, or smoke due to its combustion under 
similar circumstances When not forming part of a 
block of artificial fuel. 

Owing to the convenience of stowage, and that 
patent fuel oceupies much less space per ton than 
coal in its natural state, the former is chiefly in 
demand for shipping pu 8, and the small coal 
used ia almoet exclusively that from the steam 
collieries. ‘Tbe principal seat of its manufacture 
is in South Wales, whence steam coal is shipped 
chiefly for foreign ports; but there is no apparent 
reason why this manufacture should be so confined 
to one spot, when it would be equally beneficial in 
ae Bird of all — coalfies Licey the 

Ini Kingdom. For whatever purpeee coal from 
any colliery ia used, patent fuel made from the 
dust of such coal should find a ready market, with 
this reservation only, that it must be borne in 
mind that a process of manufacture suitable for 
steam purposes will not always be applicable to 
fuel for domestic use, but the converse will not 
equally bold good, for an — that will pro- 
duce the latter kind of fuel showkt be equally good 
if applied to steam coal. In most of the patent 
fuel manufactures for shipment for steam pu 
an excees of bituminous matter is introduced, 
either as pitch or tar, which not only would be 
objectionable to the senses, if used for domestic 

urposea, but it would require a greater draught 
in order to secure pi combustion, and conse- 
quent freedom from smoke than is usually obtained 
in domestic fireplaces. 





THE SEWAGE AT BIRMINGHAM. 


(Continued from page 316.) 

Havine thus examined and rejected the various 
processes for purifying sewage by precipitation and 
artificial filtration, the Sewage Committee pass to 
theconaideration of the only remaining mode of puri. 
fying sewage, viz, g it through the natural 
soil. This mode of dealing with sewage divides 
itself into two different systema of irrigation. We 
have the of irrigation aiming at utilization 
no lees than purification ; and irrigation which aime 
only at cation, to the — of the manurial 
value the sewage. The is a8 much an 
agricultural as a sani question, ‘The second is 
primarily a sanitary lem, being, in fact, merely 
& process of natural filtration, initiated and con- 
trolled by artificial drainage works. In examinin 
the problem of utilisation the committee endeavor 
to obtain such information as should answer the 
following questions: 

“1, Does ordinary sewage & manurial 
value sufficient to induce landiords or tenants to 
incur the expense, which ia considerable, of laying 
out land for its reception by way of irrigation 

9. ~ it be eat ape peer 7 without 
injury to the permanent fertility o’ 

ed What area of land of a given charncter is 
necessary for the perfect utilisation of sewage of 
given quantity and strength, so that no fertilising 
element of the sewage shall be wasted Y" 

In order to satinfy themaelvea upon these points 
the committee visitel the sewage farms at 
Warwick, Rugby, and Romford, and aleo addressed 
& paper containing forty-four — to the 

ip the irriga- 
tion aystem, The Table we quoted on page 274 
vives the chief facta elucidated by these questions. 
Bross the personal inspections made by the com- 
mittee at Warwick, Rugby, and Romford, the 
following information has been gleaned. . 

Warwick. The population is 11,000. The 
number of water-closeta being 2400, Warwick offurs 
a complete example of a water-clanct town, 

The dry weather flow of sewage is 525,000 
gallons per day, This in pumped to a height of 
65 ft,, and conveyed to a farm of 155 neres of clay 
coil, lying about J} miles from the town. Menee 
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we have the sewage of eighty-five persons to each 
acre; but the borough surveyor of Warwick is of 
opinion that each acre of such land can only utilise 
properly the sewage of fifty persons. The cost of 
conveying the sewage to the land, including pump- 
ing engines, has amounted to 10,085/. ‘The land 
has coat from 1/, to 10/. per acre for laying out. 
The anneal cost of pumping, not inclading interest 
on capital, is 600/. The rent of the farm is 
420/. 10s., and the total annual coat, including 
interest on capitnl, conls, expenses of pumping, 
rent, and all ordinary expenses on the farm, is 
stated to be 100. A great defect on this farm ia 
that the sewage runs over, rather than through the 
soil, by reason of the land being undrained. 
Drainage is, however, now being carried’ out to an 
average depth of 3 ft, 

Rye-grass is grown on about 60 acres. Thiscrop 
is irrigated once a week from five to eight hours at 
a time, and cut five or six times during the year, 
Cabbages, mangolds, potatoes, and other green 
crops are also grown, and « small quantity of oats 
and wheat, jo wheat is not irrigated at all, and 
the oata only two or three times during the season. 

At present the sewage is used in the raw state, 
but it is intended to adopt some means of separat- 
ing the suspended solid matters before using the 
sewage for irrigation. In the case of fallow land 
such separation is not necessary. A garden 
attached to the farmhouse is irrigated with the 
sewage, dl produces luxuriant cropa of oT 
flowera, cabbages, as us, parsnips, vegetable- 
marrows, onions, le: kidney bea bect, straw- 
berries, tomatoes, and watercreases, 

The experience with this garden is very im- 
portant, inasmuch as it shows what valuable results 
might be obtained y the formation of lange market 
gardens as part future sewage farms. It is 
satisfactory to note that the farmers in the district, 
who were much opposed to the idea of sewa) 
irrigntion when the farm was first laid out, would 
now be glad to get sewage for their own land. ‘The 
financial reault seems to be by no means unfavour- 
able. The total outlay, as above given, being 
1900/., and the catimated value of the crops 20714, 
a profit of 171/. remains. This could, no phew be 
more than proportionally increased if the size of 
the farm were doubled, no as to use the sewage 
of about forty persons per acre. 

Raghy.—About 8000 people here contribute to 
the ra The dry weather flow ia about 202,000 
gallons daily, The sewnge farm at Rugby is only 
65 acres in extent; the rental is 4/. an acre. 

On this farm the sewage of one hundred and 
twenty-three persons is put upon each acre of land, 
This land has been cropped during the present year 
in the following way: Oats, § acres; wheat 13; 
mangolds, turnipe, and carrota, six; and the re- 

a 38 acres with rye-grasa, ‘This farm only 
deserves notice as an example of what a sewnge 
farm shold wot be. There waa a very offensive sincil 
caused, and the effluent water wan not at all antis- 
factory. 

Rowford.—Out of a total population of $000, 
7000 contribute to the sewage. The dry weather 
flow is about 247,000 gallons daily. Some portion 
of the storm aod surface water is discharged direct 
into the river Rom, but the greater part goes into 
the sewers, 

The area of the sewage farm is 121 acres, there- 
fore the sewnge of a persona is applied to 
each acre. To command farm it is neceaeary to 
— the sewage to n height of 25 ft. This farm 

furnished with pumping engines, tanks, and iron 
troughs, which cost the Board of Health 4300/. After 
the purchase of the farm by the Local Board it was 
let to Mr. W. Hope, on a seven years’ lease, By 
the terms of this lease the Board of Health the 
cost of pumping. which amounts to about 160. per 
annum, r. ane pres a rental of 2/, 1%. per 
acre for the land, GO0L, or 5f per acre, for the 
sewa e; holding himself responsible for the tha: h 
poribration of the sewage, and guaranteeing the 

against any actions for nuisance, Myr. Hope 
has himeelf laid out the farm in the following way : 
All the hedges, ditches, banks, und trees were 
cleared away, and a com system of concrete 
carriers constructed, for ibuting the sewage to 
all parts of the farm, 

“The ridge and furrow of distributing 
the sewage ia employed as follows:—The land ia 
laid out in long beds $0 ft. wide, at right angles to, 
and sloping from, the carriers. Along the central 
line or summit of each bed, from which the surface 
falls gradually 16 ft, on each side, ia a narrow gutter 


or grip, into which the sewage is discharged by 
taps of a simple construction in the iron troughs 
and by sluices in the concrete carriers, and a work- 
man walke down the bed with a spade or iron plate 
in his hand, with which he stops the flow of sewage 
at intervals, so that it then flows over the surface 
of the bed on each side of the grip, 

“The mud deposited in the tank is usually re- 
moved ench day, and put upon the poorest portions 
of the land, 

* The farm, both in its character and position, is 
very favourable for sewage irrigation, The soil is 
very poor, light, and sandy, with a gravel subsoil, 
poof requires a maximum amount of moiature, and 
its proximity to the London market enables Mr, 
Hope to fart it as a market garden, aud thos, by a 
constant growth of rye-grasa and green vegetables, 
to obtain the most favourable pecuniary results 
from sewage irrigation. 

bout $5 acres of land above the level of the 
tank are drained from § to 6 ft. in depth, at intervals 
of 50 yards, in such & manner that the water from 
the drains can be discharged again into the tank, if 
required, in dry wenther, and so be pumped back 
again over the farm, or it may be discharged direct 
into the river.” 


Mr, Hope considers the quantity of land he has | tached 


at present insufficient, and he is now in treaty for 
80 acres of additional land adjoining the farm. On 
this land Mr. Hope intends to raise cereals. When 
this alteration is made, the proportion of scowage 
will be diminished to that of thirty-five persons per 
acre, ‘This Mr, Hope thinks a maximum, 

tad & noticeable es that i Bors =e a 
fie e- and man, joining his own 
farm, with en beneficial go that the tenant 
would now like to arrange for the use of sewage on 
bis whole farm of 500 acres, 


has lately laid out a farm of 270 acres | yo 


Mr. Ho; 
at Halsall on the Colne, to use the sewage of six 
bandred persons, This is at the rate of twenty- 
two persons to the acre. This farm ia to be cul- 
tivated in the ordinary way, That is to say, it will 
not be used in the manner customary with other 
_ c a eg acoording Ay the = 
of ordin arming. Rye-grase, cabbages, swedes, 
and poraca roots will be grown on a a the farm 
regularly irrigated. ‘These crops will be then used 
for feeding stock, and the manure produced by the 
animals so fed will be used on the remainder of the 
farm for the growth of cereals, 
(To be continual.) 





THE 35-TON GUN. 

Yesternay afternoon some further trials of the 86-ton 
700-pounder gun took place at the proof butts, Royal 
Arsenal, Woolwich. The object was to test the mew iron 
carriage upon which the gen bas recently been mounted, 
anil more expecially the bearings In which the trunnions 
work, which are of Vickea’s homogeneous mild steel, 
Velocities and presimres were also taken by Captain Noble. 
Four rounds were fired with aatisfactory resulta, the 
greatest recoil being 7 ft, €in., the irom framing of the 
carriage running up iron-plated slides set at an angle of 
S degrees. One or to more rounds wil! probably be fired 
from the gun to-day, after which it fe to be sent to Shoe- 
burymess for ite range, accuracy, and penetration trials, 
We are glad to find that the authorities have abandoned 
the idea of enlarging the bore of the gun beyond the pre. 
sent calibre of 12in. Pressare om our epace obliges us to 
defer the details of yesterday's practice until next week, 


It was very satisfactory as regards the carriagy, although | ssoti 


some anomalies presented themselves in the powder pres- 
sures, two charges of 120th. of pebble powder giving 21 
tons and 40 tons respectively at the breech of the gun. 
Beth gun and carriage are intended for the turret of the 
Devastation, 








W.C., is anxious to ablain a copr 
Bell. engineer of the Comet steamboat, whieh ran on the 
Cydeia Isle, 
subscribers wold kindly inform hiea, either direetl 


or 
fy wy, ar medium of our pages, where euch eulogrash & 





nay Works — Fauseval-—Mems. Rol aod 
leming announce that they are muthorised by the Coneul- 
General in London of the Republic of Pecmues, ee 
commissioner for the loan, to’ receive subscriptions an 
Right per Cent. Public Works Loan of tho ublio of 

uay under Acts of Logisinture of the ie of the 
Sth of December, 1870, and of the 17th of May, 1871, to the 


amount of 1,000,000/, stock, ig bonds of 10007., 6001, and 


10M each, bearing as interest of 8 cent, ann 
pryable quarterly, from the 16th of Septetsber, 1871, The 
Price of issue is 8) per cent. The quotation is 2 to 2} per 


cent, premium. 


He would esteem it a favour if any of our | steel. 
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THE THROUGH RAILWAY ROUTE TO 
INDIA. 
A rarnn of mach isterest was read before the Society of 
ia 


ednesday night, by Dr. Hyde Clarke, in 
caw at on Os been made 





theneo and along 

Persian Giulf to Busbire, thence by the coast of Balvebistan, 
and join the Indian ayetem at Baroda, Ava hong resident 
and Cotton Commisslower in Turkey, it truck him that 
7 of various routes had been neglectful in eom- 
as a contiauoes bine to India 


cs 
i 
é 
| 


his recent visit to England, 
pean aed Asiatic sections; ¢ 
or Austro-Hungarian lines and the Danube with Constanti- 
nople, comprising cross lies, one from Nish South to reach 
the Mediterranean at Salosica, another from Adrianople 


iy ts 
stchuk Hailway, the point of juncture with Austr. 


works have already began. 
active pro; 


ficulties attending its realisation have 
Goverment freen epargetically taking it up, 
cause has prevented et conatru of 

over the is, for whieh plans have been made 5 
MeClean and others. At the point of amid begins the 
qeeetion of the course of the line to the Esst—one 
rast to Persia, which hae the dissdvantages of 
through the unsettled countries beyond —dbough 
ficulties of —_ eto an bg emg Se 
experience qui t reat way 
through the £ 


route by 
dit. 
by the 
territorics of inimical tribes. On the wa! 
the various routes from Constantin: and the Black Sea to 
Bagied and Persia, Bir H. Rawlinson bas given most 
valuable information before the Parliamentary Committers. 
‘The caravan route is one. The great river Sakaria offers 


oatural valley, thence to the table-land of the imterior 
hich has 


great didicalties of this part of the i the passage 
of the ghain of Taurus ike Gulch Boghast Past 

rendered more practicable experience gui 
construction of the tCenis linen Wo 


daring the 
te reach 


the portion known as the Euphrates route, with tho alterna- 
tite of the is rowte; the former designed General 

, and |. Amdrow, 
Either will reach and from thence to 


and increasing the tees for will tend fo promoss 
the welfare ot our people in Tad and of the natives under 
our protection and 5 








Coat tx Ressta.—Two of the southern and one of the 
western Russian eolcore wil in fwture burn -_ coal. The 
wood of the Empire is being burnt wp too rapidly by loco- 

rin, 


ve te eostinue the manufacture of * R. Mushet's 
special "and Mr, Mushet’s other titanic steels hitherto 
made af the Titanis Steel Company's Works. Wo 


time of those ex being made public; and moro 
recently we gare in BomDe 

of the ie of Mr. Mushet’s new mom- 
hardening i etecl. Now that the manufactureof these 


n speeds than usual, and, 
at the present time, when with the shorter hours of labour 
it je more than ever an object with engineers to got 
as much work oat of their lathes and planing machines as 
port d ean in the shortest space of time, this point is worthy of 
jae. 
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NOTES FROM THE NORTH. 
Grasdow, Wednesday. 
Tron Marlet.—On Friday last the advance 
fn the Seotch pig iron had #0 far that the 


8 were, at ono part of the day, 7(s. Od. cash and 
70s. Sd. ene month. Towards the close, however, there was 
a decline, and on Monday there was a marked degreo of 
slecknoss, the being #94. Gd. to 60s. cash, and lid. 


67s, 104d. cash. Sai ee strong to-day, 
6a. Od. to 68s, Od. cash, and Gis. Gd. to Os. LOdd. one mon! 
being given. The qeotations for No. | iron ani s 


ments 0 iro were: Foreign, S640 toma; coast- 
wise, 0054 toms; total, 16,820 tons; muse week last yoar, 
14,125 tons; increase, 2,095 tons ; total increase since Christ 
mas, 183,643 tons, ns compared with the year 1809-70, It is 
stated that the best Garteherrio — have never been at 


the composition being Se Od. per pound sterling. 

Facusm Sager Pass—A large number of sugar pana of 
the most approved description pa now being comstructed im 
ee, Mesers. James Duff and Sons and Messrs. Win. 


Adam Co, miths, The former firm bave on 
hand five pane for reGincrics aed one for #8 Liverpool 
house. Intter firm have on hand two pans for » local 


refinery, amd two for # Lristol house. They are of very 
of tho nowest design, Tho wonae cost of 
ie about 15001. 

New Railway Schemes —Tho Scoteb railway schemes that 
are matured for the ensuing session of Parliament are 
un a Besides the scheme already referred 
to for ama! tion of the Caledonian and North 
British Railwa; 


ition of all the propert, 
and Ayrabise Company by ped Glasgow and South-Western 
‘ 


Railwa: ¥ Calodonian Additional Powers’ 
Bille, two in number, for forming branch lines, acquiri 
i orer the city of Glasgow Union late, and 


jirn Hail- 
way and o junction with the Glasgow and South-Western 
Railway; and an Additional Powers Bill promoted by the 
Solway Junction Railway Company. 

Association of Exgincers ix Glasgow. —Tho usual inter- 
mediate mectiek of tats Association wae held bast week, the 
President, Mr, John 
Gilchrist wend, om, foteuting paper on “Marino Slide 
Valves,” in which he alluded to proved methods of their 
construction, and illustrated the manner in which tho valre 
faces are sometimes destroyod, assiguing the ble reasons 
for this action. An animated discussion followed, in the 
course of which many interesting faols were brought under 

Fuinfteld Association.—The fortnightly meeting of this 

Thursday oveniag. the prostient (Mr 


lands 
wand Bothwell tine, by a now cou ; ascheme for 
Srmiog new branches by the Girvan Pertpatick June- 
pany; ome for the formation of the G 


vantages, as in 
in cases of an early “cut-off.” Mr. A. 
ae s Lastieee Fl og he Rage FD nr 
ject, showing out clear vn ints, dealing 
wk mer. After & lively discussion, 
tho meeting was brought to # close by the usual yotes of 
thanks. 
Extension of the Pinnieston Steamship Works.—A con- 
siderable extension of the works of the Finnieston Steamship 


Com is now in progrese, Within the last twelve ths 
a bens bantry and @ spacious erveting and fitti . thep 
have been added to those works, and er lange ton, 

to be enen- 


which will take the form of array aan ea” 2 
leted very soon. The i Steamship Works supply 

moon hora pry the — Is ye by the r 
i * atthe present time t re i 

on hand pik largo vessels that are building on the Clyde, 

including the Olympia, which was lausched « fow days ago 

from the yard of Messrs. Charles Connal and Company, 


New Enginceeing Contract —Messre. Laidlaw and Sons, 
ironfounders and engineors, Glasgow, have just contracted to 
build « hasdsome sew irom pier at Hastings. It will be 

ards of 900 ft. long, nnd will be somewhat similar to the 
plore erected at Brighton and Blackpool by the same firm. 


Hesiness.—The ap. 
oe 


Inte Mr. John Dobie, and which has been suspended for somo 
time, to of that gentleman, has been resumed 
by anew co- , consisting of Mr. Jomes Young, 


was o jong time with the firm of Dobie and Co.,, anid 
John William j 
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RECENT PATENTS. 

‘Tnx following epecifieations of completed patente are all 
dated within the year 1870; and that year be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No, 3261, In 10d.) George William Hick, of Leeds, 
patents arrangements of brick and tile making machin 
in which (he materials are compressed is suitable moalds 
4 hydraulic pressure. We could pot describe the dotails 
of these plane briefly. 

(Ne. 255, 1s, 104.) Charkes William Siemens, of 5, 
Great George-street, patents “constructing apparatus for 


cortain | oxhaweting receivers, or for compressing or impelling fluids 


generally in such « manner that steam or other elastic flald 


Rae. 
: under compression is mado to pass through a narrow orifice 


or orifices opening into a conrerging passage or passages 
through which the elastic Guid to be impelled passes, such 
passage being of sufficient length to cawse the two fhuids to 
comnmingle and to be discharged with a velocity resulting 


FIG.t. 








’ ‘ 4 


from their relative weights and Ieitial pressures through 
acontracted nvek bnto a passage of gradually incressing 
area, whereby the acyuired vis viva i+ recomverted into a 
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for a variety of parpowes, such as supplying air to gas 
roducers for generative furnaces, and to pmeamatic tubes, 

. Of these various applications we may” probably have 
gee tm Sgt future occasion. 

(No, 8266, 84.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Joseph Olmstead, of 
Chicago, U.S, an arrangement of electric railway brake. 
According to these plans there is placed on a secondary 
shaft » wheel carrying electro-magoets, this wheel running 
freely om the shaft; bat being connected by gearing or 
equivalent means to one of the carriage axles. "The 
secondary shaft also carries an armatare wheel which is 
attracted by the electro-magnets when the latter are put 
into action, and which when s0 attracted is caused to 
revolve with the magnet wheel, The armature wheel as it 
revolves causes the secondary shaft to revolve with it, and, 
WF her up 4 chain coiled om that shaft, applies the 


cs. 

(No, 5268, .) Frederick Ladewly Habn Danchell, of 
Horwich, patents employing for the exeavation of pent 
arrangements of machinery resembling some forms of 
dredging apparatus now in use, this machinery being either 
— i a ey — floats on the water contained in 
the trench cut in the peat, or bei on a platform 
which travels on heals. etettats ae 

No, $269, 104.) Frederick Ludewig Hahn Danchell, 
of Horwich, patents arrangements of cisterns and flcers 
for treating sewage, which we cannot deacribe bere, 

(No. 3274, Hd.) Jobo Mareball, of the Glasgow Tabe 
Works, Glasgow, patents several forme of tongs for holding 
tubes of the strips of which tubes are made during tho 
ern drawing. We have not space to describe these 
to re, 

(No. 3282, 8.) Dougald eee of Holyto 
patents prorstoee the fireplaces of puddling pe port 
furnaces so that bars can be introduced above the set in 
woe, amd the cleaning of the fire effected by these 
additional bars and withdrawing those on which the fre 
originally rested. The patent also includes amongst other 
details eo arranging the flues through whick the hot gases 
pass off from the furnace that the heat of these gasen 
communicated to the air for supporting combestion which ba 
bed Lge +4 a —— 

(No. 3286, 10d.) William Allan, of Sunderland, patents 
fitting warface condensers with seraping plates for remov- 
ing deposit from the oater surfaces of tho tubes. These 
plates are perforated so that the tubes all pass through 
them, and they are made capable of sliding to and fro oa 
guide bolts extending from one (ube plate to the other. 
The oy plates are moved by rods attached to them 
and led ugh stuffing boxes in the tubo-plates, 





A pape Fur. CS mapeste 
4 - 5 ar] 
eed ee (er ee ae 
Forest of Dean, for the eam of 90,0001 The company pro- 


for wack a 


iqui to 
fied before entering the river, this cannot be dome 
gravitation, but the sewage oust be lifted. 


_ Danone Ta a 


tridges from 
Almondsbury, and the sixth by tunnel at owet, 
frui to Mr. Fowler's high-level bridge sano- 
Ajament six or seven youre age, cook 10,000/,, 
to the ten-fold greater need for now avoiding 

fi the river, and the 


Tus Mowr Cxnts Toxxet.—Tho following is an extract 

from o dated Turin, November 12;—* 

at 10 o'clock bast ni —_ hoon tg Ne ta sad 

more on wane). On om 

portion of our pamengers was lt behind in the mide of 
Ham CT as tack ns net dissovered ‘Gl Ge had gst 

the wae wi we 

this sido the tunnel, and we had then to 

our locomotive and send it to look afer our 
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MACHINERY FOR FLANGING BOILER PLATES. 


DESIGNED BY MR. DANIEL ADAMSON, ENGINEER, NEWTON MOOR, NEAR MANCHESTER. 


Fic? 








a” 


ne 
' 


1 PARTI REESERETEE 


curr 





of i for | “lide, s', and is supported by am clastic ing, and the | The above machinery, which appears thoroughly well 
fanning platen deigned end lntly. patented by Mr. Daniel | roller, 7, is meuated on an arm mop shy 
eo Newton Moor, near Manchester, Fig. 1 being | which is keyed the toothed quate, a, This quedrant is | ends of the cire 
ene! 


We illustrate, sbove, arrangements i 
on an arm fixed to the cross Bt, to | designed for ite de sor is also adapted for turning up the 
portions of boilers by applying cutting 
¥ we. * an end elevation, and Fig. J a plan of | driven by the worm, ¥%, which is fixed on the same shaft as tools to the rest, #, the eakd rest being supported in a cross 
the apparatus theso views, 1 ie the Ppeateilon plate to | the had wheel, 1, Hy turning this wheel round, the roller, | slide connected to the main slide, m', of the standard, « or s, 
which aro bolted the standanis, x and x. The positions of | F, is rnised off of brought closer to the roller, 8, a8 may be | the portion of boiler being secured to and revolving with the 
theeo standarde can be a by the heads of the holding ag ta face plate, a. 
down bolts Gtting in the T-grooves in the foundation plate, fore commencing operations the edge of the cylindrical | 
The hk side of the —— of boiler must be beated and the portion secured to the Tue P, awn O.—With the view of improving their t 
horizontal face plate, 0, on which the portion of boiler to be | face plate, 0, ae before described ; the standard, §, raustthen 9.417 geevice belween Enelaad end Anturelin® the acectens 


ted wu is secured by four adjustable jaws, as shown. be oo that the face of the ruller, #, is jast in contact 4 Og pat 
‘the face ie, O, is turned Found by the mecbianty shown, or | with the outer diameter of the portion of boiler, and the —- rg ti etenacxory Rape rellyra ng argh 4 
in any conrenient manner. roller, T, must be so far froes the roller, 5, that its lower ear~ | yg Ceslon on tho line between Galle nud Sydney. These 


Tho rarious rollers far forming the flanges on eylindrical | face may stand above the edge to be turned down to form the ‘ 
and cirewiar Ferisot of bollersare enced othe stadands, | flange. ‘The face plato ia then eet im motion, nad the ettenit- — rot a considerable number of pessengers, and 
wor 8 ; the shape of the rollers and the manner in which they | ant by turning the hand wheel, 1, gradually brings the 7 . 
are supported nud moved say be cousidernbly modified, bat | groove of tho rotler, z, agalzat the inside edge of the portion A i 
the following arrazgements havo been found by Mr. Adamson | of builer on the face plate; by continuing the deecent of the | Caxan1ax Tarrwarn—The catimated cost of ng 
to give results in practice —The firet operation found | roller, r, the edge of the lindrien! plate is gradually bent | Out the Canadian Pacific Railway in 20,000(KXH, Apptica- 
requisite is to roll the edge true and to compress or increase | over tho angle-shaped roller, #, until it stands at right tion is to be maie to the Quebec Parliament for an Act to 
ite thcknews, 90 (hat when the fange bas been formed by a sub- | angles to the body of the cylindrical plate, thereby forming | ‘perporate & company to construct and work « railway from 

i rt the original thickness of | the the waters of Missisqauoi Bay, of some point in St. Armand 

Fig. te nm arrangement of rollers for forming | West, through the village of Phi caer, be reson 

this are shown in Fig. 4; tho roller, v, is supposed to revolve | the dn the cylindrical portion of a boiler. In this in- | With the St. Lawrence at or near St, Lambert. The Toronto, 

i A caseehe tke roller, U, is mounted on a stud fixed to the main | Grey, and Bruce Railway is now finished to Arthur, 73 miler 

afd lowered to suit the depth of the portion of boiler under | slide, »', and tho roller, w, which has a borel surface, is aup- | {fom Toronto. dr. Sandford Fleming has returned feos an 
seen necrew and wheels x8 ehown in Fig 1. The ported on a stud fixed to the slide, w'. This slide is moved | inspection of tho Latercolopiat Railway. 

Jer, @, alo revolvesin a fixed bearing, bat the roller, m, | to and fro by nscrow. When the beated cylindrico) plate - —— 
must revolve in a bearing to the slide, x!, so that it | is secured to toe face plate, the roller, W, is brought within | _, Bevatax Stare Ratiwars.—Tho Belgian Department of 
may be moved nearer to or further from the roller, v. In | the plate, and it is then ually fi outwi # a1 to | Public Works has oper to the cham) for credit of 
operating with these sellers the portion of the boiler with the | bring the bevelled edge «i the roller against the heated edge | 483,200%, of whieb ail but 12,0001. is to be applied to the 

ge heated is secured on the face , 0, which is then set | of the plate which is thus turned over and formed into a | Pr tof the plast and repairing shops of the Belgian 
in motion, The main slide, s', is then lowered until the | flange on the top of the roller, u. atate Lines. OF this amount 40,0001. is to be applied to the 
roller, @, coenea in contact with the hoated edgo of the | Fig. 7 representa a pairof rollers, v, ¥", suitable for making | Ce#truction of new shedding for locomotives and 431,200), 

be © and the roller, &, is then brought | the semmi-corrugated juints, which Mr. Adamson proposes to | & tbe of rolling stock. Of the 431,200. 
agninst the inner eurfsce of the plate, is which position in | use its nome casts for the transverse seams of boilers The | to be to the purchase of new plant, 174,000F. will be 
secured by the catch lover, 2’, or other cquivalent. The | roller, v, is mounted ow a stud xed to the elide, s!, and the absorbed under the head of locomotives, viz., 55 locometives 
operation ae Se ee eee is rolled | roller, v!, is mounted on an arm in the same manner, as tho with tenders sud 30 tenders for locomotives eapplied pre- 
Aly increased im thiek- | roller, 7, in Fig. 1, ov on a slide an the roller, w, ia Fig. 6. In viowsly without tenders. 
ge on cylindrical plates are ied by — 
shown a meoiitentive of the above arrange- ag juatable ~~ an, v!, see Bige 1, 3, and 3, Irox Sarrevinprne 1 tHe Usiren Sratm.—It o 


rollers Mor ang hale i 
the same or nearly tho same object. The roller, r, is similar ees ere Sacer plates ing the enda | inthe United States. In 1868 6 wero constrected of an 
and o parts of boilers. To effect this Mr. A em- | aggregate burthen of 2301 toms; in 1860 10 of an 
edge of the | ploys the rollers, ¥ and ¥!, sce Fig. 1. The former is mounted | burthen of 4584 tons; in 1670 15 of an aggregate 
the inside of | om a stud fixed to the a! m', and the latter ie om » stud | of S281 toms; and thus far in 1471 20 of an aggregate 
is gi total 





‘a . ‘ yn 
and 8, which rollers hare before been used for a similar | beated ia bent over the roller, x’, i i 
. ae er acl ioeeran | scum ad roller, x", by the descent of the ig aoe an during twelve months ending Jan. SI, 
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NOTES FROM PARIS. 
Panw, Nov. 20, 1871, 
Ecvectur Drage Fox Powrn Looser. 

M. Rectianm bas prewsted to the Socidté d'Encoarage- 
ment a system of electric brake applicable to stocking or 
weaving looms, The report of MOL. Alcan ami du Monvel 
points out soveral interesting novelties im this iavention. 
The system of thread beakes employed at present, aod io 
which the employment of clectricity alreaty enters, stopa 
the loom when the three is beeken; the pew apparatas 
dora more; it steps the machine before the rupture, and 
reda¢es the tenslon in the thread to « certain limit; it mar 
be when the raptare is irsimineat, it many be when the beblia 
is almost divided ; the same effect is also produced every 
time that a large knot orcura ia the thread, or when the 
bobbin ia ieragular of too tight, or when an obstacle of any 
nature Increases the tension to a dengerous extent, and 
threatens 40 rapture the thread, 

The principal part of the apparatwe t# @ Light frame 
placed borizentally, jointel at one of ita extremities, and 
the other extremity of which is able to move between 
two studs forming electric contact, the stretched thread 
framve Uriaging a slight pressure againat the movable 
extremity. A coiled spring, of which the tension equili- 
brates the pressure that the thread, in its normal state, 
exercises on the frame, maintains the letter cacillat- 
ing in the free space between the frames. So when the 
tenstow of the thread diminishes or increases beyond the 
fixed limits, the frame touches owe of the two studs, the 
electric current passes, and actuates an eleciro-magnet. 
The arasature of this magnet pats in movement the brake 
apparatas, and the loom steps before an accident to the 
thread can produce avy disorder in the working of the 
loom, 

The application to stocking looms has beea made with 
success, The reporters consider that the same arramge- 
ment will give good results im ordinary power loom. 


Tux Barrens Rarcwary or Frrasce, 

The company of the Eastern Railway of Fragco held its 
geeeral yearly wcutlag on the dth of this month, after two 
postpenements due to the insufficiont namber of share- 
holders presont, The eastern network was the one that 
salfered most dering the war. ‘The service was almost en- 
tirely stopped for seven months The Prussians took 
away large quantities of materials; stations, bridges, 
and viaducts were destroyed, and the company lost ite cco- 
cessious in Alsace and Lorraiae. 

According to the detailed wdiesate of damages, the sam 
necessary for the repairs amounts Lo 7,300,000 francs, and 
the expense for restoring the whole of the rolling stuck will 
be 8,100,000 france. Tho parted the line ceded to Ger- 
many has a total length of 526 miles, aml by this loss the 
company iy deprived of ite direct enmsmunication with 
Switzerland, and the oeighbouring district which fed ite 
traffic. The compari claim froen the Government, besides 
the maictesance of the tnencial gunrantees effected by the 
loa of the Alsation résean, the concession wilh subventions 
of several lines joining wp the branches of the remaining 
ayvtem to the neighbourhood of the new frontier, The 
ee in place of accepting simply the ludemolty of 
325 millions of frames, stipulated for in the treaty of peace, 
prefer to negotiate with the Government Cor xpecial conven- 
tiona, by which they hepe to secure to the sharebolders in 
the future dividends equal to those of past years, 


Tux Meracitc Mixes ov France. 

M. Caillaux has just presented to the Secictd des In- 
géaieurs Civils a very interesting work ou tha metallic 
mines of France. This work is divided late two parta— 
the history of mines from the time of the Gauls to the 
present day, and a description of sonme sveasuens of ander 
and principle, which it would be wseful to apply to ebtain 
& more easy working of mines. The hook is accom- 
panied by several statistical tabler showing the always 
increasing value of metals issported into France —of 
values whieh during the leat few yeare have risen 
enormously—and a description of metallic mines being 
worked froma 1#3¢ to S64, aul the wnwerked mines 
which during thie ported have always represented more 
than half the total namber of concessions, and par- 
thalara of the production of French mines from {#16 
to 1&64. 

M. Cailleux, after the complete and valeabto stataments 
of facts of which we have only teen able to yive the briefest 
summary, arrives at the following conclusions : 

1. That the greater part of reises, at ono time worked 
with great ancoess, have been on the decline since 1810, 
the epoch when the law which stills governs mines was 
promulgated. 

2. That the metallic resources of France have net teen 
property worked during this ceatury. 

&. That France should be o rich prodacer ef metals. 
Great things could be dono with tht metallic formation, 
and most of the metals lnspurted could be obtained at 
home, In effecting this, namerous clemewta of work and 
fortene would be foun, for the disfayour which weighs 
heavily upon this class of mines i¢ not justifiable, 

Yeking the whole of France we fled 76,000 aj sare miles, 
beneath which metallic deposits may be found. In the 
fire mouttainens greaps of iho country we recognise the 
eame rocks found in Englasd, in Spalp, and do Germany. 
We know of many thermal springs, and of mumercus quarts 
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ore veins always met with in the moet metalliferous | the students are classlded accordlog to merit, The twenty o¢ 
districts. thiety Wailers become Goversment engineers for mines, 
Moreover, we may poling to the presetoce of a lange number | brkiges, roads, manufactorin, telegraphs, &c., the othera 
of old works, which are eeem to-day ea tha samenite and | are distribnted generally im the artillery and civil engineer- 
the sides of mountains, and which show that France has | ing services, After passing three years in a special school 
been in other tleeas Largely productive of metala Addl, | of application, the State engineers are necessarily called te 
lastly, it is shewn that it waa not from exhaution of | exercise their several vocations, They carry ont without any 
the workings that these mines were abancloned. interference the verloas public duths, and receive advance- 
During the 18th century mising indastry iq Fraace hee | ment with length of service. 
been comparatively at 4 standstill. Submitted to the The report alluded qo shows that the Eoole Polytech- 
legielation of 1419, of which the fret principle conslets in| nique, while giving scientitlc inatructhon of tha highest 
cousidering the mines as forming part of the royal domain, i clay, has become vury exclusive; that it supplies each 
it baeonly made progress since the year 2450, We see) year only a limited number of engineara, totally insu@iceat 
that the mining industries fel¢ the (nduvnee of the rapld | for the infustria) requirements of the country. Sines the 
development of railways, amd that to-day, there is a} instruction of the school ta good, it meet bemeGt all those 
tewleney to improvement, but whilat the great mining dis-| who, by their preparatory studies, are able to follow the 
ooveries in America amd Australia, were followed by in. } course with profit, In place of opening the ethool to rome 
crexsed energy in the same direction in England, Germany, | young men ef 20 years, and keeping tt clowed to all thease 
and Sardinia, and whilet gears) commerce and induatry | who would later be ate to profit by it, it should admit all 
increased in proportion previously uoknown, the miving | those who can satisfy the conditions of entrance 
works of France progressed with extreme slowers, and! The mode of recruiting the State engineers stands alone 
presented frequent examples of failare and shandonment. | in the whole of the Preach slministrative eyetem. It is 
M. Csiliaux attributes the sitaation to many causes, | mot thua that the Government chooses magistrates, doctora, 
especially to the following; the inexperience in mining | profeasors, aud foweiionarien whieh it requires for the 
works, and insefficiency of the fands applied to suck works ; | public service. It is open toall who are capable, and who 
the ignorance which exists among capitulists and manufec- | give proof of their capacity by certain examinations to ob- 
turers in all that concerns clulng operations; the tov great | tain any of these posts, pa the siteation of engineer i in- 
extent of concessions, from which rewolts that concession-| accersibee to all those who do net enter the career by the 
aires ore not able to draw o full advantage from the | one door of admission—the Reole Polvtochnique, Besides 
districts over which they hold coutrol, and prevent others | certain examinations patsed through at the commencement 
from keinging intelligence and capital to bear on thelr | of life, are mot a sure criterion of the value of a man. It 
mines; the excomlve difficulties put in the way by Iogie- | often happens that meu at 44 yoarsdo not justify the hopes 
lation; the incomplete application of the clause of the | which they hat gives ton years before, and, om the other 
statate, which brings back shandoned mimes into the | band, ove often tinds mem whose intellectual dovelopeseet 
pablic domain. Concessions not worked hy the proprietors | Las been more slow, aseame a capacity of which they 
remain also valecdess, anil other speculators are prevented | woald not have been suspected Io thelr youth. : 
from offering theensel ves. A violent fort is demanded of young engineers at the 
M. Caillaax, after having presented all these examples, | outset of their carcer, which Ss often beyond their force, 
shows that neither Spaln, cor England, sor America, conld | They freely appreciste the sentiment of a task accomplished 
poslbly have ever become great metal prodecves, if they | and a coward wos, and they reyard their title os a definite 
had submitted te a régime similar to that existing in| conquest, which could never be attacked without lejustica, 
France, and he lsalstaoa the necessity of modifying the | and thua the State engineer is fitted for his pest. Then 
existing law. He proposes several measures tending to | once established, the lack of emelation, and the certeinty 
give a greater publielty to everything coacerning mines, | of advaecentent reeeoves all stimulus to activity. 
he indicates the principal pointa that it would be important The report preseses for the reform of these inecerventences 
to modify in tha existley micing laws, and he aske if the; the flowing remedies The Eooln Polytechnique should 
metallic resources of France shewlt not be confided to the j bo devuloped date a hind of free faculty, where necessary in- 
general administration of the departments, instond of being | struction te. enginoers should be given toalithose candidates 





concentrated in the central power. 


New Forenixo Prockas. 


The water works of Dunkerque, completed In 1870, in- 
clede the application of a filtering process, arranged by 
M, Pauwels, the city engineer, ia chargy of the works. The 
Altering system of Dunkerque is analogous to the sclf- 
cleaning fitters established at Paisley by Mr. Them, and 
in which the duty is equal to $7,500 gallons per 24 hours, 
with an area of 7100 square feet. 

The total thickness of M, Pauwels’ filter is omly 2éin., 
arranged aa follows: 





is. 
: = Bricks Inid se sige, in. 
106 : Tiles set in tland coment 
Lt rematin Calals grave’ 18.118 
4.000 Culm 
7.882 Filtering bed of tine eond 73 
26.000 Total thickness in inches. i000 


The 6.9in. of culm in the formation is laid in three 
beds, in which the fragments decrease in size from the 
better to the top. ‘This material has given good results, 
allowing the water to flow throagh, and being absolutely 
impermeable te the gralaa of sand which form the upper 
bed. The gravel, on the contrary, allows the seni to pass 
gtadnally, guia choked rapidly, aud reduces the useful effect 
of the tilter. The duty of the filter reaches the proportion 
of 8 cube metres to ] sypaare metre per 12 hours, 

it is well koown that in a certain nomber of localities 
the resulls of Glération have not been emtirelywatiefactory. 
M. Paawels belleves that he has overcome all difficulties 
by the combination be baa adopted, that ix, by the uss of 
the beda of cosl-dust wsder the layer of sand, 


Farscrt Exctsrnna 


We hare had cecasion tu explain how the situation of 
the Ingénieurs des Ponts et Chacades has found itself 
threatened hy the mew law, on the authority of the Gene- 
ral Councils, who are free now to confer upon wheever 
thay may think fit the adminkstration of the roads of the 
departments, which were, till now, contaled 1¢ the lngéaleurs 
dea Posts et Chavedes, And wow a pew attack is made 
against this corps of privileged engineers. this tinve origl- 
nating with the society of civil engioears. Some propusi- 
tiems presented by M. Molinos have heem considered by the 
Committce of the Society at several meetings, and 4 com- 
plete report waa submitted ot the last assembly for the 
consideration of the members of the society, used for aub~ 

poemt discussion, 

It ie well known that the State accepts ax engineers for 
the numerous branches of ite ervice only the oll puplls of 
the Eeol Polytechnique. Eutry to this school is poesible 
only up to 20 years of age, after a didicult examisation, new 
examinations fellow after tro yeats of atndy, after which 





whe can pumee tho oprelitninary examination, Tie schtol 
would award grades of merit sloxply, mot confer omploy- 
meat, The State would give posta to engineers who are 
proved most capable, either in amongst theatednonts 
who held the Polytechnique diplomas, or in selecting indis- 
criminately amonget whote capacity, tested by 
— reviews works, would form the chin€ criterion of 
ability. 

Suck are the considerations salmitted fer discession 
amongst the civil engineera; they have evidently a double 
object—to expand scientific instruction, amd to recruit 
the Georernment engineesing atall, after a aratem at once 
more pquitable, aud more beneficial to the public service, 


Derexcrs or Matra.—It appears to be serioesly intended 
to put the fortress of Malta im on efficient state of defences, 
Tmportant works have bors, of are about to be commenced 
by the Hoyal Engineer Departeaent on the Corrodino Hill 
for the protection of the dock Other extensive works 
for strengthening the fortidestions on the land front—chiefly 
by means of outlying forts on the earrounding hills—are re- 

to be in contemplation, The construction of tanke 
within the fortifiestions, capable of supptying a 
in ense of siege with water for fivo youre, bas also de- 
termined on. 

Trawwav Trarric.—The extent to which the tramway 
tragic ln South Londom bas won be judged from the 
feet that in connexion with the Blackfriare and Westminster 
lines to Greenwich, Camberwell, and Bristom, 45 cars are 
running duily, At St. Gieorge's-cleens, at the top of Black. 
friars-rom), the point of convergesec for all the cars starting 
from and retarning to Blackfriars and Westminster Bridges, 
with the exeeption of thewe om the direct Hee from West- 
winster to Claphars ant Brigten, the care in the aggregate 
pass 441 times a day, that being the sumber of journeys 

rformet daily by the 45 ongeged. Twenty-four cara on the 

ireenwith lise make serves journeys exc’ daily, or 165 in all; 
while nlae cars on the Bristow line make 11 journeys each, 
ot ft) during the day. 





Sea Barats oR Lowpon.—A project for sapplying Lon- 
ten with soa water has been started by a coanpany, which is 
about to apply to Perliainent for ineorporation, and for the 
nocessary powers to effort ita object. Tt ia lap to bring 
the water fro the neighbourhood of Brighton by meane 
nine reeerroirs and ton vonduite and puroping stadsons, which 
are to be conatructed e# route a4 Abliringtom, Preeios, Pat- 
cham, Newtimber, and Cacklieid, in Suaex; Morstham, 
Surtuy; Hendon-etrect and Vauzball Bridgo-road, St. 
George's, Hanover-square, and ia Mooro-atroet, Bt. Luke's, 
Chelsea. The company propos, further, to construct public 
nnd other baths, and to supply seawater to Brighton itself 
and other enamerated Jocalities, and to any parish or plere 
within the limits of the metropolis district, as dedined by the 
“ Metropolis Local Management Act.” 


Dec, 1, 1871.] 


GERMAN RAILWAYS. 
Tue Consraucrion ap MAtxTreNaNCR oF 


Peamanext War. 


(Continued from page 206.) 
Inox Rarts wert Steet. Tors. 
Fuetuer observations on the us¢ of iron rails with 


steel tops have been made by the administrations | rails used on their lines 
The worn-out rails | desired, especially with respect to the welding of | flanges of rails, and it is stated by one railway 


of seven German railways. 


with steel tops on the Saarbriick-Trier Railway | the iron and awoel, 
showed tops more or lesa flattened, aa well as in that raila with steel to; 
some cases exfoliations and longitudinal cracks. The may be used without 
of three railways report favourably bat, slowly and 7 off, and any wit one for preventi 
on the use of these raila, whilst those of three other | mature renewal of the ra ound. The 
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| exist why iron raila with eteel tops only should be) of the web beneath the welded seam. Table No. 
used instead of rails made entirely of ateel. IV. on the present and argh mg ing pages, gives Le Pl de- 
<n Heasian Northern Railway, the Saxon State tails of the resulta obtained 
ways, and the Bergisch-Mar’ isch Railway have rails on the various lines oboe od to. 


ith steel tops, and have obtained 
= a Ixpivesce or Tar Norcame or Rats, 


mliieelicy resulta; the Jinistrative officers of 
the Saxon State Railways state expressly that the | Theadministrations of several railways on 
| reported on the necessity of notching the bot 


ve been all that could be 





It appears from these reports, | company that on a line laid with cast-ateel ri 

, if carefully manufactured, | without notched bases a dangerous longitudinal 
isndvantage ; the topa being | iting of the rails has been observed, and that a 
this disturbance has aac et | 


being mostly cause: cera of the Kaiser-Fe 


nies state that in their opinion iron rails with a defective welding of the steel with the iron. 4 Neto Railway, the Westphalian Railway, and 
steel tope are inferior to caat-stec! rails, as re 


their power of withstanding wear and tear, and that cracks becoming visible at the central 
asthe difference between the prices of the two kinds | rail and Py | gradually towards 
of rails ia very amall, no sufficient reason seems to first sign of a 


TABLE No. IV. 








‘such cases the steel top gradually leaves the iron, the Nassau Railway estate, however, that the - 
hs mt not consider the notching of red bases bed oat 
en all necessary i ly arranged joints are ado} 

welding is a dark discolouration . the firat seoeadl siete has a off-set pias as 


Snowiwa tur Resvcts optaiwep wrra Rams wir Sree. Tors, 
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a successful preventative of longitudinal move- , done, however, at the ende of the rails only and 


ment, 

Of the twelve administrations which have re- 
ported on the influence of the notching of the rails 
upon the durability of the latter, eight state that 
no disadvantageous effect of the note has been 
observed ; but the reports of four other jatra~ 
tions affirm that fractures of cast-steel rails at the 
points where they are notched have frequently 
oceurred, not only through careless handling of the 
rails, but alao very often under traffic, The Nasau 
Railway Company recommends an oval shape for 
the notches, and the Rhenish Railway considers 
the rounding off of the corners of the notches to 
be the cause of the success with which ni 
stee] rails have been used on that railway. 


RECAPITULATION, 

The continued observations cartied out during 
the last two years on the railways of the German 
Association with reapect to the advantages or dis- 
advan connected with the use of the different 
classes of steel rails, have not yet been made euffi- 
ciently complete to enable a cancluaion to be 
arrived at with respect to the relative value of 
rails made of various materials, The further use, 
however, of stecl rails is carnestly recommended 
by the association, for even the ahort time during 
which theee rails have been under traflic sufficiently 
proves that they will be less expensive and better 
than other rails, especially if care ia taken to make 
them of homogencous material, free from brittle- 
ness. They aleo affirm that steel rails with wrought- 
iron bases may also be used, if the welding between 
iron and stecl has been succesafully performed ; but 
we ourselves see no reason for employing them in 
preference to steel rails, 

With regard to the notching of cast-steel rails, 
it may be said that most of the reports, although 
they give very different results, have not confirmed 
the iden that the practice ia injurious. Conaider- 
ing that nothing equally convenient has been pro- 
posed, the association does not recommend the 
railways connected with it to give up the notching 
of rails; but it atates that tho notching might be 


that the corners of the notch ought to be carefully 
rounded off. 
(To be continued.) 


RAILWAY BRIDGE SHOWER BATHS, 

Havrso occasionally bees compelled to take an in- 
voluntary shower bath whilst under some of our 
metropolitan railway brides, it is with some degree of 
satisfaction that we observe that the matter is about to be 
warmly taken up. In the oy pt of the preseat year 
the Court of Common Council o City and the Lam! 
vestry had severally debated what course could be taken 
with the Londen, Chatham, and Dover Railway Company 
in the matter, The Lambeth vestry sent in a strong re« 
monstrance to the Leadon, Chatham, and Dorer Railway 
Company with regard te several dripping bridges in their 
par They appear also to have used every effort to induce 
the railway company to prevent the percolation of water 
throagh thelr bridges, but without effect. Consequently, 
at a recent meeting of the vestry, it was resolved that im- 
mediate legal proceedings by indictment showld be taken 
to effect an object which remonstrance and gon have 
failed to secere to the public, This step is mot to be won- 
dered at, as the euisance complained of is intolerable, and 
the com bave treated the remonstrances of the vestry 
with silent indifference. 

It is to be remembered that this dripping takes place not 
only during the continsance of rain, but goes o@ long after 
its cessation, and there are few metropeditan bridges under 
which a sumber of water-worn holes are not to be found, 
which are occasioned by the beavy dripping constantly 
going on, Between these droppings foot passengers have 
to dodge, whilst riders are drawn through the little torrents 
nolens coless. The action of these droppings is by no means 
improving to male clothing, whilst to ladies’ dresses it is 
most damaging, for it is not pere water that makes itself 
seen and felt, bat a mixture of water, iron.rust, and ballast 
washings, with sometimes a dash of oil from the railway 
plant. It lo therefore but right that the public should be 
protected from a nuisance which was justly described at 
the vestry meeting as “abominable,” 

It must, bowever, be borme in mind that there aro two 
tides to the question, and we hare mow to look at that of 
the railways, Asa matter of fact numberless expedients 
have been resorted to from time to time im order to prevent 
leakage on the Metropolitan Railway bridges. These of 
course are matters of detail in conetrection, and engi- 
neers have used india-rubber packing, felt, patent com- 
position, asphalte, &c, &e., im the endesvour to render 





aceount of other In- 


rails, (37 per cent. were re 
newed on 
| Juries to the material. 





the platform of the bridge water-tight, Their attempts, 
however, have been fruitless, as the vibratory acthon of the 
trains soon produced ianumerable ways of escape for the 
drainage water through ballasting, platform, and girders 
down to the public way below. It having been found 
practically useless to attempt to stop this leakage the 
engineer of the Soath-Western Rail bad a corrugated 
fron covering put up under the ers of some of the 


br of that line, This expedient answers well as it 
cal the droppings h are conveyed to guiters and 
thence by down pipes to the road instead of being allowed 


to patter dows upon the heads of the public. And this is 
really the only practical method of treating the nuisance : 
the leakage cannot be prevented from above the bridge, let 
it therefore be deale with from beneath i. We observe 
that the London, Chatham, and Dover Rallway Company 
bave partially carried out this idea im one or two bridges by 
placing the gutters along the edges of some of the main 
girder flanges, and carrying the droppings by these to 
transverse guttering fixed at the springing of the ribs and 
leading to down-pipes. But this is mot enough ; to render 
this plan effect: & pecfect network . would be 
necessary, and even then the droppings id probably God 
their way through the meshes, The corrugated corering ix 

proper thing, and inthis railway companies will fied « 
remedy for their defective bri Some very bad ex- 
amples of leaky bridgea are to found on the Charing 
Cross line, notoriously the land span of Hungerford Bridge. 
Here passengers on the Thames Embankment may oc- 
cationally be treated to a perfect dreaching. Nor are 
steamboat passengers better off, as the river spans are 
equally defective. 

Seeing, however, that there is a remedy, and that a 
simple and inexpensive om, we fully eadorte the procedere 
of the Lambeth vestry. ore, however, amy action ix 
taken we trust that railway companies will recognise the 

iety, aa well as the necessity, of pattiag up carriers 
‘o¢ the water as n protection to the public. Travellers 
overhead are hardly to be acco at the expense of 
thee: nderneath, and mo company can possibly resist or 
object on the score of expense, for those that do a0, expecially 
the London, Chatham, and Dover Railway Company, mast 
inevitably be convicted of straining at gnats after baring 
swallowed camels. 





Parsee Can-wiesia.—A sot of paper car-wheels on coe of 
the Pullman cara i patagmeny Bn, iene Bee | 
160,000 miles of track, and worn out entirely one set of atecl 
tyres, which have been replaced. The ord wheels will 
only ran 69,000 miles 
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APPARATUS FOR MEASURING THE RADIANT INTENSITY TRANSMITTED BY FLAMES, 


CONSTRUCTED BY CAPTAIN JOHN ERICSSON. 





RADIANT HEAT TRANSMITTED BY 
FLAMES. 


By Cartats Joun Enicesox. 
THE temperature jaced by the radiation of 
flames, is a subject of far greater im ce than 
ly su) Some distin d physicists 
ine that the ruliant power of flames is con-— 
siderably lees than that mt solid sub- | 
stances, contending that it is impossible to ascertain 
the temperature of the sun because the radiant heat 
transmitted ia the result of the radiation of the 


incandescent o— of the photosphere. The ac- 
companying illustration, Fig. 1, te an a 
paratus originally constructed to demonstrate the 


uneoundness of this assumption, and to prove that 
the radiant power of flame is not less than that of 
incandescent solid bodies, In a practical point of 
view, an exact knowledge of the temperature pro- 
duced by the radiant heat transmitted by flames, 
is of great importance, os it furnishes means of 
measuring with desirable precision, temperatures 
which the nature of the materials at our command 
renders it impossible to ascertain by direct contact. 
It was shown in the article on Solar Heat, published 
in Exoikeninc, December 30, 1870, that the 
intensities of circular radiators of diferent size, 
imparting equal temperature at egwal distance from 
the radinting surface, are inversely as the squares of 
the sines of of the subtended angies, that is, the 
angles formed by the axes of the circular radiant 
surfaces and the heat rays projected from the cir- 
cumferences to the substance receiving the radiant 
heat, in the prolongation of the axes. It will be 








is. SS 


ding solely on the correctness of the paradoxical | different size are inversely as the squares of the sines 
on eition ust stated, it will be necessary to! of the subtended angles, it enables us to apply the 


| aubject the latter to some test of a practical natare | proposed practical test in aupport of the assertion 
_ before we proceed to examine, in detail, the device | that the temperature of an inaccessible radiator may 


by which the radiant intensity transmitted by «| be determined without ascertaining its size or dis- 


flame, is rendered subservient in determining its | tance. Astronomy furnishes the information thatthe 


temperature. It will be seen by referring to the | angle aubtended by a line drawn from the circum- 
description of the solar pyrometer, contained in the | ference of the sun and a line drawn from its centre 
article before referred to, that the radiant heat towards the earth when the latter is in aphelion is 
transmitted from a cireular radiator of known size, | very nearly 15‘ 46". The corresponding angle 
to the bulb of a thermometer applied at a known | subtended by the radiator of the solar pyrometer 
distance, within a vacuum, has i ascertained | and ite axis being 16° 8’, it will be found by an 
with critical nicety. It has been shown that, with | easy calculation that the square of the sine of the 
anangle of 10° 8’ subtended by the axis of the | angle subtended by the sun, is to the square of the 
radiator and the heat rays projected from the cir- ing sine of the radiator of the pyrometer 
cumference towards the bulb, the temperature of | ag]: 3685.71. The experiments with this instru- 
the radiator will be 12.01 times that indicated by | ment having established the fact before stated that 





evident on reflection that, agreeable to this pro- 
position, it is possible to determine the temperature 
of an inaccessible circular radiator withowt Eaorwing 
ite size or distance. The method of measuring 
temperature which we are going to consider, de- 


the thermometer receiving the radiant heat, This | the intensity of the radiating surface is 12,9] times 
fixed relation between the angle subtended and | greater than the temperature tranamitted to the 
| the temperature transmitted, is evidently of the | focal thermometer, it will be readily perceived that 
| utmost importance. In connexion with the fact | in order to raise the focal temperature to $4.54°, 
already noticed, that the intensities of radiators of | the temperature of the radiator must be 84.84% 
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12.91=1095,.28°. And if we suppose ita diameter 
to be reduced to auch an extent that it subtends RAIL 


an angle of only 15/46", like that subtended by 
the sun, it will obvious that its temperature, 
owing to the small radiating surface, must be vastly 
increased to transmit a temperature of $4.84° to 
the focal thermometer. The foregoing explana- 
nation having demonstrated that the increase 
of temperature required under the stated conditions, 
will be inversely as the sines of the subtended 
angles, viz., 3695.71: 1, it will be seen that the 
temperature of the diminished radiator must be 
$695.71 x 1095,28°=4,096,884° in order to transmit 
the stated temperature of 84.84° to the focal 
thermometer. It searcely needs explanation that 
the temperature last mentioned has been selected 
aa & basis of our calculations on the ground that the 
intensity of solar radiation is 84.84° at the bow 
of the atmosphere when the earth is in aphelion, in 
which position, it will be recollected, the before 
mentioned angle—15‘ 46"—is subtended. Con- 
sequently, the tem ure of the sun, deduced 
from the data furnished by the resulta of the ex- 
periments with the solar pyrometer, without 
reference to the sun's distance or size, will be 
4,036,584°. Now, computations based on the sun's 
oa ee in pam’ on Bhar 
e@ temperature y rudiant 
heat ts inversely as the areas over which the rays 
are dispersed, in connexion with the ascertained 
intensity of solar radiation at the boundary of the 
terrestrial atmosphere, show that the temperature 
of the sun at the surface of the B says anes some- 
what exceeds 4,065,500°  ¢ demonstration 
published in Exormerremo, December 30, 1870). 
Considering this close agreement between the 
resulta arrived at by methods totally different, and 
considering the severity of the test applied, that of 
comparing the effect of radiant heat at a distance 
of lSin. to that acting through a space exceeding 
90,000,000 miles, we cannot question the soundness 
of the doctrine enunciated at the commencement of 
our discourse, nor question the practicability of 
measuring the temperatures of distant inaccessible 
bodies without knowing their size or distance, 
The important fact should not be overlooked 
that our demonstration relates only to the tem- 
perntare of cirewler radiators, But it will be 
shown hereafter that the temperature of radiators 
of an irregular form, whether consisting of incan- 
descent bodies or Hames, may also be nacer- 
tained, irrespective of the distance and size of the 
radiating surface, provided that distance be short. 
Before examining the expedients of 
measuring the temperature transmitted by the 
rudiation of flames, it will be necessary to consider 
their composition. Professor Draper, who has 
closely investigated the subject, states that the 
flame of « lamp consists of three principal divisions. 
First. A central nucleus which is not luminous, 
and consists of combustible vapour, Secondly, An 
intermediate portion, the true fame, arising from 
the reaction of the air and the combustible vapour, 
and being composed of a succession of su 
shella, the interior being red, the exterior violet, 
and the intervening ones coloured in the proper 
order of refrangibility ; the cause of this difference 
of colour being the declining activity with which 
the combustion goea on deeper and deeper in the 
. Asto temperature, Profesor Di con- 
siders that the inner red shell cannot be less than 
W77° Fabr., and the exterior violet one werd 
more than 2500° Fahr. Thirdly. An envelope con- 
sisting of the products of combustion, exterior to 
the true flame, shining simply as an incandescent 
body, and ita light for the most part overpowered 
by the brighter portion within. Apart from the 
diffienlty of giving to such a flame as the one 
described, the form nee to render exact 
measurement of its radiant power possible, the 
result would be of little value owing to the want 
of homogencity and uniformity of temperatare, 
Our investigation, therefore, will be confined to 
what may be termed solid flames of uniform tem- 
perature throughout the mass, such, for instance, 
as the flames of reverberatory furnaces and cupolas 
surrounded by walls that prevent the action of the 
exterior atmosphere. . Evidently, if we can ascertain 
what intenaity of flame is indispensable to fuse a 
metal, we at the same time ascertain the temperntare 
of the fused metal itself. It will be reserved for « 
future occasion, to present a delineation and de- 
seription of an instrument by means of which the 
temperature of such Hames may be measured for 
practical purposes; our present object ia simply 
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STRAIGHTENING MACHINE. 


CONSTRUCTED BY MESSEKS. FRANCIS BERRY AND fSOXS, ENGINEERS, SOWFERBY BRIDGE. 
(For Description, see Page 355.) 





that of answering the theoretical question, is the 
temperature transmitted by solid flames equal to, or 
leas, than that transmitted by incandescent metallic 
bodies? The reader will bear in mind that this 
investigation waa originally undertaken to refute 
the assertion of certain savans that, the temperature 
of the sun cannot be ascertained because the radiant 
power of incandescent gases is leas than that of in- 
camiescent solid matter, 

Fig. 1 on the opposite page representa a conical 
furnace provided with a grate applied at the con- 
tracted lower portion, admitting of n free passage of 
the air over the entire surface. A capacions chamber 
is formed under the 
by an ordinary Sturtivant centrifugal blower, ‘The 
internal portion of the furnace ia contracted towards 
the top as shown in Fig, 2, terminating with na 
square opening over which is placed a square trunk 
corresponding exactly with the said opening. ‘The 
furnace being charged with combustibles that 
readily ignite, it will be evident that a moderate 

el of the blower will, soon after ignition, fill 

@ square trunk with a solid flame of perfectly 
uniform temperature throughout, contact with the 
exterior atmosphere being wholly prevented, while 
the air which supporta the combustion is aubdivided 
almost infinitely, and uniformly dispersed, through 
the mass of burning fuel, A chimney of very my 
section, equal to that of the contracted part of 
furnace, being applied above the aquare trunk, any 
tendency to ure and accumulation in the same 
will be effectually prevented. A solid flame of 
uniform temperature having thus been obtained, 
its radiant power has been ascertained by the fol- 
lowing device. A conical vessel open at the Large 
end, surrounded with a water jacket of cylindrical 
form, shown in Fig, 2, page ‘50, is secured to the 
square trunk, a circular opening being formed in the 
aide of the lagter, corresponding with the open end 
of the conical vessel, Referring to Fig. 2, it will be 
seen that a perforated diaphragm (composed of 
polishod avery ia introduced near the sinall end of 
the conical vessel. A thermometer is applied near 
the circular Peco of the a the bulb 
being placed exactly in the centre line of the vessel. 
An opening, surrounded with a short conical tube, 
covered with a piece of mica, affords a view of the 
interior of the conical vessel. The water jacket 
a ry = the street _— a oo stream 

ing up during experiments, oo on 
of a chimney of large diameter above the square 


flame-trunk, and the covering the short conical | balb 


tube with mica, as stated, in order to prevent any 
current of heated air or gas through the conical 


te, into which air in forced | F 
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vessel, have contributed to secure the desired result, 
A disc of fame of uniform brightness, the colour 
ing with the speed of the blower, has been 
auceessfully produced, Respecting the experimenta 
which have been instituted, it may be briefly stated 
that, when the blower is worked at the most advan- 
tageous speed for producing a flame of maximum 
brightness, the thermometer exposed to its radiant 
heat indicates 252°, while the temperature of the 
water circulating through the external casing ia 
73*. Hence, the heat transmitted to the enclosed 
thermometer by the radiation of the flame, poe 
An augmentation of temperature of 252—73=209° 
ahr, The angle subtended by the centre line of 
the conical vessel and lines drawn from the circum- 
ference of the flame-dise to the bulb of the ther- 
mometer, being 16° §', precisely as in the solar 
pyrometer, we know that its temperature must be 
12.0] times greater than that indicated by the en- 
closed thermometer, Accordingly, the temperature 
of the flame passing from the furnace through the 
quare trunk into the chimney will be 12.01 x 209= 
298° Fahr,, a result corresponding very nearly with 
orninary pyrometer indications; a fact, however, 
of little Eopertanas in view of the uncertainty of 
such indications, It will be supposed that the 
stated high temperature of the flame must at once 
destroy the aquare trunk. Such, however, is not 
the case, from the reason that the trunk ia 
of plate-iron only yy in. thick, the rmdiation of which 
ia go rapid that the gases composing the flame— 
(these yases being slow conductors nHot com~ 
municate the heat ns fast as it is carried off by 
radiation. The top of the furnace at the point 
where the flame ja concentrated and conducted 
into the square trunk, nein exposed to intense 
heat, is lined with fire clay. It should be observed 
that the apparatus is exposed to a bigh temperature 
only while the blower isin operation, the motion 
being stopped as soon as the internal thermometer 
reaches maximum indication. 

It will be noticed by those who hare attentively 
studied the article on radiant heat published in 
Exorxeenma, November 26, 1870, that unleas the 
radiant surface forms a erical concavity, the 
focus of which coincides with the centre of the bulb 
of the prs thermometer, the indication will 
not be exact. ‘The flame-disc being circular, this 
objection is overcome by removing the thermometer 
from the face of the flame to such a distance that 
the mean length of the heat rays transmitted to the 

Ib corres with the radius of a concave 
radiator of the same diameter as the flame-dige, sub- 
tending the before-named angle of 16°8', As already 
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NOTES FROM PARIS. 
Paw, Nov, 27, 1871. 
Phorection oy Worcmen. 

Tux Société d’Encouragmnent was occupied during ite 
Inst sitting with a discussion upon the erase of abtaining by 
vontilation a protection fer workmen irom the peraicious 
inflaence of duet passing from grindstones, The inhalation 
of this dest into the Jungs reeulte vearly la many deathe 
The employnwet of a small protecting apparatos has been 
preposed, which should arrest the particles upom a damp 
sponge, bat the workmen object to the ase of anything im- 
petling respiration, Besides the dangers from the cause 
meationed, large grindstones, driven at a high speed, seme. 
times burst, amd although many ingeniows sotthods of 
mounting have been devised to prevent this danger, the 
question remalts unsetiied. 

M, Goldeaberg, chief of « large manufactory near 
Saverue, submitted to the evciety an interesting notice on 
the arranguiments adopted in his grinding shops, to protect 
the workmen from the dangers always to be npprebtaded 
in using grindstones, To prevent the rupture of the stoarn, 
the use of wood is discarded in the mounting, and it is re- 
placed by cast-iron plates, The stone is tested with a 
speed o<@ anda half times as great as the onlinary velocity, 
and it isexamined carefully before and after the trial, with 
the assistance of the workman who attends fo if, and whore 
special interest is to sen that it is im # good condition. 
High speed motors are preferred fur driving the stoees. 

‘The process of ventilation is perfectly rational and satie- 
factory. The speed of the aie driven around the stone, in 
an irom sheath ghat surrounds it, varies from 6 to 18 ft, per 
second. ‘Cho sheath can be reduced in size a6 required, in 
proportion a4 the diametor ef the steoe ia keeened by use. 

The Secidté d' Encouragement have also offered a prize for 
an invention which shall protect the cutters of millstones 
from the duet, Lt feat La Ferté-rows-Jounrre that tha stone is 
qaarrled, and the millstones prepared, which are sent all 
over Frazce, and exported widely abroad. The iedastry 
iy a very important one, and the manufacturers, streck 
with the mortality that attends the werkesen they employ, 
enbectibed a sum of 500 francs towards the prize. But 
no satisfactory and working investion bas yet been offered, 
and the comznissios, with the asmlstance of M. Catelliers, 
is now undertaking experiments, in ventilation, in order to 
ascertain what useful reenlia can be achlewed by it, to pre- 
weat tbe injurious action of the dust. 

The current of air was pradveed br the help of a fire 
and uptake; three vertionl mouths were opened for three 
workmen eccapied in the cutting of tho stone, and two 
others for workmen engaged in dressiog It. Thess mouths 
were surmounted with apparatus ia plate iron intended to 
collect the dust in every position that the workman is 
obliged te assume duging hhy labours. 

Having given to the air im the dressing shop a eperd of 


























































ocension, In the meantime enginecrs will he 
interested to tearn that instruments are being con- 
structed by means of which the temperature of 
metals, of any temperature, may be measured with 
positive accuracy by simply aecertaining their 
radiant power at a convenient bat unknown dis- 
tance, 

New York, November 10, 1471. 

CONCRETE WHARF AT BATTERSEA. 

Tre temaineot many ancient buildings and engineering 
works afford ample pas o of the antiquity of the art of 
eunatructing in conercte, This practice, however, as regards 
auperstructurcs appears to have fallen into disuse, and to 
have been again revived in very recent timora, although 
foundations and exbetructures have been executed in comerete 
for many yente past. We have lately examined an example 
of comerete wrk as applied to the constrection of n wharf 
wnjl and basement story of a warebwuse on the bank of the 
River Thames at Batterres. So far as we are ware this is 
the first application of the ayster to works of this class in 
the present day, and it has been ¢Siceted by Mr. RM. Ordish, 
who was applied to fore design for a river wharf at the Patent 
Plumber Crasible Works, Batterera. Fe derided on edopt- 
ing the built-up canerete syetem partly from experimental 
knowledge of the qualities of concrete when properly mized, 
and also from having obeerved, when in Algeria, the remeina 
of « burrage across the river Mina, Although this barrage 
waa constratted by the Romans mang centuries since, Aly. 
Ordish foued thet the marke of the rould-boards were still 
clearly tistble oa the fece of the work. The wharf at Batter- 
tea beloege to the Patent PMumbago Cracible Company, the 
txakora ef Morgene’ Patent Orecibles, and is an extension 
of (be river frontage of their premises on to the foreshore of 
thoriver. The wharf it about 6 ft, equare in plan and con~ 
sists of a storage taultand a building of three stories, which 
os been carried op tn belek and iroa abowe it. The floor of 
the comerete wh in at the lowed of Teinity high water, tho 
flor of the vault being 10 ft. below it. Tho foreshore of the 
river was excavated to the hard gravel upon which a bed of 
ewment conereie 3 ft, in thickness waa eid. The roof of the 
vault, whieh furma the floor of the korer part of the superetrec- 
ture, is aleo of coment comerete, and is carrietom twenty-four 
brick piers. The vault roof is geoiged, and atthe crowas the 
concrete la 1 ft thick. Openings have been left le this roof for 
communiestion with the wharf floor above, and are closed 
with wroughtiron Ssp-doora hinged to cast-iron frames 
The doorings of the vault and ef tbe grownd floor of the 
wharf are both paved with 2} in. York stone, 

The concrete walle are Sf. Gin, thick at the base, and 
Zit. Dim, at the top, the front wall bering bews earrind 15 ft. 
beiow Trintty high weter wark, and al) tho walls termimat- 
ieg Sh. Bis. abore that level. Ordinary fender piles, pro- 
viled with mooring rings, are beld by idin. anchor belts, 
6 ft. long, and whieb are built tote the front asd wide walls of 
the siructore, In constructing the wharf, the foreshore wee 
first exoa tated, about 2000 tons of stuff being removed, Fender 

flea were then driven, and afterwards a row of piles on the 
inside of the site of the proposed walle, Mould bounds were 
thes fixed horizontally against the piles, aod the emercte 
Was lipped in from staging. As the works weew submerged 
whea the tide rose, the construction could cely be ied on 
between tides, As the work advanced edditional moukl 
boards were placed in ition, amd were removed as the 
structure z Land the comerete eet; in thie way the 
walls ere raise to their proper level. The comerete oon- 
sisted of 1 part Portland cement to 4 Thasnes ballast 
aod sand, asd about 1000 eubic y were weird in the 
stracture. The cost of this portion of tha work was about 


arrangement collecting only half #¢ evuch dust as the blast 
in a given time. ‘The infleeace of the system is copecially 
remarkable, when, by the aid of screens, the carrent i con- 
centraled on the part of the stone struck by the tool. 
There is perbops in these first trials a point of departure 
for a wieful reform. There remain, however, many practical 
diiculties to render the process generally useful. 
Born Exrvostoxs ix Fraxce, 

The number of boiler explosions io France daring the 
year 1669 forne « total of 18 accidenta, which have cansed 
the death of 22 persoms, and occwsinned injuries to 20 
others, These conten are divided as follows, according 
to the establishments in which they occurred: 


20002, showing a —_—- of something like 26 per cent, in Iron works are pan “+ ote eas i 
cost a6 aguisst brickwor! Stearn boats =... we ans ous ror z 

As the first of its kind is modern times, this structure Railways ... a er ons 1 
—_ be regarded somewhat im the light of an experiment, Cotten fartorice eT wo 2 
alihough a swcceesful cae Wo vissted the works both Sugar works ee ae sera L 
during their construction asd after thelr completion, and Varwus ... te a ete to on «AE 
fouad at the flaish that though there ware indications of mots- - 
ture coming throagh one of the side walla, it could hardly be if 


termed sieak, An examimstion of these damp spots, where 
the conerete had berm cut oat, showed that they were canecd 
by unsveadable accident in mizing the material, some amail 
porlians of the emercte sot having had paflicient sand and 


Aceardlug to the class 
divided thus: 
Horiscntel eplindrical boilers with or without 


of apparatus the accents are 


tabes a aes a we es ter 6 
etuall soaterials mized with the ballast. The concrete beigg Horizontal cylindrica) bealors with internal 
eorarwhal cours: at these points, permitted a slight firebor <a we ie = 1 
lation of moisture, whieh, however, was madily stopped by Tubular boilers, including oae lectoutive 6 
eatting out the defective portion, aed filling in the spuce Cylindrical vertical boilers. te pan 2 
with cement. This wharf masy therefore he considered a Sieaum recipients “su w «=«S 
success, and will doubtless lead to the adoption of tha built- ~ 
up concrete system in future stroctures of similar character, is 


cumbising, as it does, strength and economy, 

The upper portion of the wharf is enrricd toa height of 
Na ft. abore the coping of the comercte wails. ‘The sido walle 
are of brick, the front being of brick and fron combined. 


The causes which occaslumed these explealons wero as 
follows: 


Imprudsnce or negligemce of proprietors or 








Cast-iron columns carry bresteummers of the tame material, FB rosie a ee as 4 
the openings being filled in with brickwork aud glasa. The Aeridental causes ae mr “og 
froct is surmounted by a brick cornice, and presents a light Caknown causes : sas aa 1 


and oreamental appearance. The floors are supported on 
intersal cast-irom columeas, and the roof is of timber, and is 
coverad with a superior quality of slating vared from the 
Meelfea slate quarry near Port Medoc. The lower portion 
af the front of the original building, ageinat which the new 
superstructure abuts, was removed to a height of 18 ft. for 
the whole sidth, in order to form an opesing for connecting 
the mew building, This opening left about 14 ft. of brick 
work, abore which, of course, wee underpinned. The contract 
fir the euperstewctace of this wharf was taken by Messrs, 
Maaley and Rogers, the cost being about 30000, mrking 
@ total for the whele work of SOCKY, 


18 

It is interesting to compare these reaula with the 
statistics of boiler explosions in England, where every ad- 
rantage te to ba feand for obtaising guod material, work- 
soanship, amd skill in manufacturing and tending. The 
reason of the Mriking contrast ie to be found in ihe fact 
that here there exists an edicient eystom of iuspectbon—a 
thiog very partially knowa in England. Moch seriona 
action bas bow taken there to ol4ain an isproved comdi- 
tion of things, but public oplaion appears averse to Govern~ 
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aemt interference. How well lt works in this country 
is evideoced by the figures given above, and there exista 
ao serious hindrance to the progress of boller construction 
or interference to boiler a-era dreaded eo much in England. 
Experience shows that ne other system will be eficachous, 
ond unless private prefedices are of more importance than 
the lives annually sacrificed in boiler explosions, the ryetem 
of Government inspection will be established in England 
as it has been established here. 
Dowenaric Srkam Exouves. 

MM. Mignon aed Rocart, mechanical engineers of Paris, 
are sapplying, upom the system of M. Foetsine, a small 
demestic steam moter, of which the former varies from one 
to four-filteenths of « horse power. This class of machine 
can bo employed for driving a lathe, & pamp, « ventilator, 
a circular saw, a sewlng machine, jewellers’ amd polishers’ 
tools, and, in fact, ol) machines now driven by bend or 
foot power. Their use would Improve the condition of the 
workmen, saving them from fatigue, and from the secessity 
of employing subordinate labear, and jt would at the seme 
time increase their producing power. H the employment of 
these little machines becomes general, it will affect coo- 
siderably monny large industries by enabling the workmen 
to labour st home at a variety of employments which to. 
day are carried on in large shape 

The following are the details worked out by MM. Mig- 
non and Renart, ‘The piachine ie & sleans engine bested 
by gas The burners are of the Bansen type. The boiler 
is tubalar and vertical, with « gas jet foreach tube. The 
fre space, after passing around the steam chamber for the 
purpose of rebeating it, is contected at the bottom of the 
machine with the chimmey of the room in the same masner 
esastove, One of the difficulties to he overcome was in 
feeding the boiler, The inventors have provided against 
this by simply making the boiler large enough to bold « 
tapply of water ample for severs] benrs, eo that fit la 
wa nt to Git the bollerence or twhee a day, Thacapacity 
of the boiler is 4 gallons, two-thirds of the space being 
aso fer water, and the reet for steam. ‘To prevent any 
trouble in regulating the ges Games, a special arrangement 
|S adapted te proportion the consumption of gus to that of 
the steam, amd to the loss of bent by radiation, When the 
engine is at reet the flames are reduced so much that only 
suticlent gas is burnt to maintain the ateam at #8 given 
pressure, When the eogine is at work the Games increase, 





jcombustion becomes more intense, and produces all the 


heat mecesury for the formation of steam coasumed by 
the engine. This is effected by a folded tube, which 
varles in height according to the preseure of the steam in 
which it is placed, and the movements of which are trams 
mitted to the gus cock. Thus thie device at the same time 
becomes « eafety valve, 

The engine ls of a very simple form. The frame, the 


leylinder, the valre chamber, the guides, and the bearings 
about Lit ft. per second, it was found that this method was! 
very useful in carrying away the dust, the damped sponge » 


are af a single pirce of cast irom, In the same way the 
shaft, the hand fever, the eccentric are in ome piece. 


franca; it has only 28 in. beight, and can be used in any 





| The 


chamber withoat difficulty or danger. 


MACHINE FOR FLANGING BOILER 
PLATES, 
Stn—Ms, ‘Adamnon bas paid. 60 mn Popal 
te,—My. id to me ky or patent 
Tight upon the very machine you bare illwstreted and e= 
publicity to an being bis deeige and pelent This is an 
anewer to the attempt to take away ey tighte 

1 am o widow with five children, and am sole exeeutriz 
under my late husband's will, who was inventor and patentes 
ef this machine; ons of which has bees et work nt Mr, 
Beeley's Hyde Junction Iron Works, near Masshester, for 
nearly two years, and wee fully described and illustrated im 

Buginevr of March 17th, 1871, page 178, to which your 
readers may refer. 

My hes met bis death a few weeks since by an 
accident at the above works, and us these patents form the 
“staf” upon which my family and 1 depend, end My, 
Adamson knows this, [ ask seu to give thin letter us mock 
publicity as the article referred to abows, aod ia as eon- 
tpicnonus @ place ia your journal You may be eure the 
article in question has cecasioned se much pein, as neither 
the dosign nor the developmemt of the patent belomg to nor 
emanated from Mr, Adameon. 

Yours sees, 
BE. Hayaox, 


Dukinfield, near Manchester, November 4, L671. 
[lt may be satisfactory to Mra Tansom to know that Mr. 
jamacn is in no way responsible for the publication of the 
eugrarings given by us last week.—Fv, BE. 





To rex Eprros oF Exoiwernixo, 

Sin,—We sotice in Excixeercee of last week you illus. 
trate and deacrite machinery for flanging beilor plates, as 
being designed and lately patented pa Daniel Adamson 
ef Newton Moor near Manchester. We beg to state the 
machine woe deeigued and manufactured us under 
“ Haoem’s Patent” and sold ns each to Mr. Adameon; we 
have made several and are the sole suanulacturere, 

Woe ase sorry thus to troubla you, but in justice to the 
wife and young family of the late Mr. Hanson who are not 
well ided for, we rebuctantly take wp the subject on 
their behalf, 

The decensed Mr, Hanson was foreman boiler-maker for 
Mr. Heeloy, of Hyde Jenction Inm Works, Hyde; where 
he unfortunately meet with « fotel accident some few weeks 
ago, while in the discharge of bis dutios. 

Lremaia yours truly, 


Manchester, Now. 29, 1871. Waitttax Muig asp Co, 


Sach s machine weighs about 2 ewt, and cuts 500 - 
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MR, MALLET'S CIRCULAR, 
To rue Eprrog op Exorsxnztsc. 
Sin,—lIt dors not require my pen to defend Mr, Mallet. 


STEAM COEFFICIENTS. 







































Srn—I hare just now received yesterday's Exorrnenixo deduced frou the actual terminal in the 2 3 
asd have an ‘i Smith's letter, on at once forward the Linders, aad leunediatety below this pond sag ra stated mele ay | oe Lal reaps age eae ae om 9 wend be 
following reply that " the results in columa P should be taken as a criterion | 04.5 writes in of 24th inet, to reed and baginecrs 

Mr, Smith saye: * Lt is et on this = that the whole by which to judge the notion per pound of stenm.” fally in futare He would shee Siow dulee catily 

uertion of the value of these uts rests, and it) “With reference to Mr. Gray's statement that, “if we have rd tenjusity bold up any not then, pad eee, Say 
is just here where Mr. Gray makes his Dlander. 1s coefficient of 3 that reads that there was gives out as the palpable peor ko hina dome. — rt Mallet being 


arnilable power by the steam not tore than three-temths, or 
3 of the power of energy originally stored in it." Now Mr, 
Gray has ne need to assume that a coefficient 3 means any- 
thisg so meaningless, for when the coefficients were given 
with the diagrams you then distinctly stated that thease co- 
efficients were obtained by using the ectaal terminal pres 
sure in the cylinder as factor, and this was of course 
measuring the steam after it had parted with the energy 
corresponding with the work performed; so that the co- 
eGcients given had reference to a certain itive value to 
the steam in the Intter condition, and it is just from ¢co- 
eGcients so derived that approximate positive values for 
good and bed engines are obtained. Lf auch are 
not 4 Ot neither aro the aame coefficients, although 

ven in amcther form in Professor Bauschinger’s Tables 
Pegitimate, and that being the case wo may bid adiou to the 


& Past of the Institation of Civil Enginoers in 
Ireland, baa n perfect right to mention the fact. Ho did 
not state or imply that be bed been President of any other 
Institution of Eagineers. It will now be for the public to 
jodge of ee ee es ee ee 
dent in publishing the beriners circular of » professional 
man, as be has done, and in bis making a groundless and 
ridiculous insinuation against an honoureble member of the 


profession. 2 
Tam, Sir, yours faithfully, 
A Meunen ov tux Iveriterion oF Civit 
Evotreenks axp A FORMER Mewnee oF 
Thar Ixerrrerion 1x lewtasp. 
November 27, 1871. 


pressure due to a perfect gas instead of by the terminal 
sreweure due to the expanmen law assumed. It is obrivus 
thas such @ comparieen is absurd. His rale for the eo- 
eflicient being this; Divide nine by the ninth roet of the 
ratio of tolumes, and deduct the quotient from nine also,” 
when tho rule should be: Multiply ten by the ninth root of 
the ratio of volumes, and dedact ten from the product. 
This ralo will give Mr. Gray a coeflieent that he can 
directly compare with the one gives with the diagrams, and 
yet be a cooffisest under mathematical comditens from 
which he can always deduce, if eo minded, the value of the 
steam before it had parted with mny of its comes 

“ In the case in point Mr, Giray's formula for the total grows 


To rus Eprron or Exorreenixa. 


coefficient is this, 0 hope of getting or approximate comparative efficiency of) yn,—My attention bas just been called to an anonymous 
Groes coefficient 8.2555=1 + hyp. log. 1.482 +9 ——_.. erent engines by any treatment ra. or | Mtlee in your impression, of this day's date, in which 
Toes cien yp. log. DRAG, I bave now to acknowledge receipt of a copy of m letter} { am ‘el by the writer with baring affirmed in 


When it should be, 
Grea coefllcients=1 + hyp. log. 1.8824-(10x 6.8464) ~ 10, 
Working owt the latter formula we have: 

Log. 58454 =O) .7e6785 


185198 
Tog. 10 1.000000 


submitting a proposal froma Mr. Gray for the ultimate dis- 
lef this question. Now, aa Mr, Girny bas taken the 


t, 
hat I have stated, 


passage fairly, and as you 
Toatituting of 





ieputes. It is dedeced froen Kankine’s approximate equa- 
t the non-tracamission curre, and, using Hankino's| po 





Pas 
ical Society in Ireland, all of which is per- 
Log. 12.167 = 1.085108=log. (105.8404) ‘aleieed pe 
1 


Pa —10+t~9 true and ing of the sentence which would hava 
_ P : been still more obvious but for the om! of a comma in 
2.167 =(10x5.8154)—10 or substituting : the Labo me to the taste, = bad, . of poke gene 
= 5 or mus of your 
— ‘he A a smn ehh pants (t0x6,840#)— 9=3,167, to discuss them in your columns, in whieh Lexpect in jenico 
— Final pressure you will insert thisin your next impression. 
3.7009 grows coefficient. This is my formala, Yes and simple. If the referee decide Sir, your obedient Servant, 
This is the theoretical coefficient due to the law under that it is correct, Mr. Gray will for publication is your Ronuxt Mazar. 


which the steam expanded. bad sage that it ia correct, 
and that Mr. Gray did virtually divide by 6125 in- 
stead of 5.0037 — whieh was the terminal (preeeure he 
found due to that law of ex: jon — ket us take the 
coefliciest he ined, inverse the proportion ; 
thus (1L6053+1)X6125_9 167, Dedueting 2 from this for 
$0537 

the effect of admission, wo have 2.167, or exactly what is ob- 
tained for this part of the expansion from preceding 
formula as worked out.” 

Let this extract as “the whole question” and as my “ grand 
blunder” be submitted to an university professor of mathe- 
matics of of on; incering toy. to Professor Hankine). If the 
Teferee deci i 


journal « retraction of all bie letters, und a wom of five 
pounds to be gives to any charitable inetitution the umpire 
may elect ; should the decision be that the formula is wrong, 
then | will retract my letters and pay five pounds as abore. 
And let me here mention to Mr, Gray that I perfoetly 


understand the meaning of Raskino's ratio, "7 , and will 


fl 
take good cate that it does not get muddled up with quite 
another ratio, 4 33 a 
If Mr. Gray will not aceept a settlement of “the whole 
question” by a limitation to the aceuracy of the formula 
iven abore, then the question cannet be settled in this way, 
for the extract on he letter that Mr. Gray submits dove 


7, Westenieater-chambera, Vietorin-street, Landon, 
November 24, 1871. 

[We most willingly publich Mr. Mallet's explanation of 
what he intended to exprees, but nevertheless the passage 
“ Member of the Institution of Civil Engineers, Past Pre- 
sident of that Inatitution and of the ical Society 
im Ireland,” can grammatically bear bat one interpretation, 
namely, that given to it by our correspondent last week, and 

the many others who hare written Sepa soeroneg ones Of 
the circular, Even the italics which Air. Mallet has introduced, 
donot alter this, We ma pers out alae that Mr. Mallet has 
in the letter we sow pal substituted the word “ body” for 
ee a material alteration. We may also remark that 


‘ ii i i ‘ a Institution of Civil Engineers in Ireland is an entirely 
decide that Mr. 's fortvula is right, 1 will seed | not contain all the iGeations that give that extract its ind ‘tent body, bavi in Gh he 
for pablication in your a retraction ef all my letters, | retl meaning. Aad aa the wholo truth is better than only | depen: 7, having no conmesion in any way 
ends cum of five pounds ts be given to amy charilablo in~ than only | Institution of Civil Engineers—Eo. E.) 


part of the truth, the whole question should t! 
considered on its real merits, and not disposed of by an un- 
dignified resort to a mere betting transaction such as baa 
been proposed. 








stitution the um may clect. This offer is contingent on 
Mr. Smith's agreciny to. the mame terms om his part, viz., 


VALVES FOR BLOWING ENGINES. 
should the decision be that my formuls ls correct, thet be 


To tre Epitox or Exoinnesiso. 





will publish ia your journal « withdrawal of his letters and Youre reepeetfully Sen,—2n sour lest imnptension yoo asteeto ant deonthe 
ve pounds ne above. Cuas Suite. | an arrangement of blo cylinder air valves, the invention 
forward this by first post after receiving tho paper to| Hartlepool Irom Works, November 20, 1871. of Messre, Hargreaves and Inglis, aed you mention that you 
leave you ample time to communicate with Me felith, and [We Gan preety comment on this cormepondence next) gle desire information as to thelr practical working, The 
to give his reply with this in pext issue. I need not | ¥eek-—En. BE.) only place that I am aware of, where they hare been tried, 
ony that nei of us should be allowed to communicate is at the Solway Hematite Iron Works, » , and the 


direct with the referee, only through your journal. 
Lam, Sir, your most obedient Servant, 
J. MoPantase Gray, 

12, Montenotte, Cork, Saturday evening, Det. 25, 1871. 

P.S. The word “also in the above quotation from my 
letter is om erratem, you will find in my copy the word aleo 
belongs to the following seatesce. This was one of the errata 
telograped to you. Ploase explain that these errata wore pot 
on my copy, they referred to your proof sent to me for 
eorrection—J. McF, G. 


result there bas been « total and complete failure. The 
blowing engines there are « pair ef coupled direct-actin, 
sngioen taade by Messra. Hargreaves and Co., an 
iy fitted with valves and chests exactly ns you hare 
illustrated, The objections found against this arra ont 
of valves are many; their first cost is great, and the longest 
time that any one of the ralers kept in anything like order, 
was only a fortnight. The india-rubber kept slipping off 
the tubes, or got cut in two by striking against the guards, 
and sock a constant leakage took place, when blowing 


“A STEAM ENGINE TRIAL" 
To ra= Evrtor ov Exorsexuina. 

Srn.—My better in Exotxyaxutno of 17th inst. was written 
in no captives spirit, J wanted to learn bow it was that the 
engine at Hele, of which tho account is so favourable is 
other respects, chowed seck a great variation of spced when 
atwork. This information is still required. It is known 
and admitted that shen ann aneenee 0 Yarintions of strain 
upen any prime mover ives rag engines, but in the 
ease before tas, the report states that throw t the 
pn thyme ieee cote te the work to be done as 
constant as poesible, ‘ging the rag engines in suceys- 
sion. Therefore, had h bern a A of onlinnty work instead 
of a testing day, the variations of strain would bave been 
more, leading te the infereace that the tariations of the en- 
gine’s 4 would have been greater, Can ome warn what 
the fixed and standard speed of the engine was iatesded to 
be, and why it deviated #o much from that speed? Does 
the phrase, “the engine wae simply driven at different 
4 "moan that variations were intentional, and 
caused by the enginemam on purpose? or ie the engine not 
pesunseedl within iteclf of arrangements for rogulating its 
speed, say within one revolution per minute, eves with a 
varying losd, to drive which it seems to have been expressly 
constructed ? Yours truly, 

November 24, 1871. Isvesticaron. 

[We believed that our note appended to “ Investigator's” 
former letter clearly expressed that the engine at Hele was 
intentionally driven faster during tho moain pert ot the trial 
then daring the first two hours. The e cy of the 
governor was not submitted to any formal test, and we 
cannot therefore answer “ Investigators” last question. In 
any case the efficiency of the governor had nothing to do 
with the otficloney of the engine as = steam user.— E.] 








To ras Epirox or Exoineeeiva. 

Sta,—Haste to cates So pet rofeated me adding te my 
last lotter all the matter prepared bearing on this 
subject. I now send you what was thus unavociebly dott 
out, Thus after caleulating the theoretical eveflicient due 
to expansion by the py root formula as I do near the end of 
pe A mee 38) ing 4.7% coefficient, 1 intended to 
that 76 te measure of the largest cost that can 
pouiiy bv wate out of a given picee of cloth on Ubis «ystem 


valves dancing om their seats till the sacceeding stroke raised 
them —_ short, the Solwa: Png bows ro much - 
— t tent ebay o engines to repair tho 
vA mot Ca uenee ms those stoppages, and Nhe low 

of blast, the utter impossibility of their making 
Beescmnee iron, sotwithstamding they had the best of coke 
and ore to make it from, that after » six months’ trial they 
decided om taking the valves ned cheste off, and substituting 
others which would be more durable, and gire them a higher 
and steadier blast at a more moderate speed of the engines. 
This has now been done, and the result obtained by the new 


of eat! 

In dealing with this part of the question Mr. Gray says 
he gives me my “own way.” He only says he gives me my 
own way however; he Goes not really do it. He does not, 
nor cannot, challenge the trath of the logic in my letter of 
13th Ovtober with reference to the “ lower re 
as n measure for the standard of fwetion, and if he gives 
me my own way he allows me to use this lower preasure— 
that is, the pressure without the 14,17 per cent, of scrapeein 
this case a pressure of 5.272 tb., and to show that this is virtu- 
ally my divisor, and that 6.12% in stil] Mr, Gray's, take the 
gross t jeal cowfliciont obtainnd by him, viz.,8.227, and in- 
vert the proportion ns before ah =1.75, of exactly 

4s 
the coefficient as obtained by the formula given, viz., 00+ 
efficient 3.75= (17x 11) — 16, 
If further testimony be wanting as to the value of taking 


a failure, This arrangement consists of rows v 
leather flap valves bung vertically in the chests. The pres. 
ware of blast now obtained is 4}1b. constant, at a speed of 
tho cngions of SF or OF nevetentons rt mingle; and to show 
there is no taking place ween the counezion to one 
furnace us shut off, the pressure of the blast instantly rises 
to 6lb. This letter is in mo way intended to disparage the 
work of Messrs, Hw res and Co. for the workmanship 
of the engines is first class, bat is simply to give your readers 
correct information as to the working af these patent ralves 








Mr, BatkMan at Beenos Avnza—A commission haa been 


lied im the dearly-bought experience of the 
the actual terminal rein the cylinder os 4 criterion of | appointed by the Provincial Government of Buence Ayres folway Tron Company. a abe 
the comparative ney of englare, Lwoult refer to the | to tnepect the port with the view of enrrying Mr, Bateman's Tam, Sir, your obedient Servant, 
valuable experiments of Professor Hauschinger just published | plans tuto practical effet. Nor. 20, 1871. VERITAR. 
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MIDDLESBROUGH. 


CONSTRUCTED BY MESSRS. COWANS, SHELDON, AND CO., ENGINEERS, CARLISLE. 





of coal has | Varaxt Law Reroxw.—Under the eccentric title 


RAIL SAWING MACHINE AT THE BRITANNIA WORKS, 
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“THE BRITANNIA IRON WORKS. _ 


( L from 333. 
| Ow reference to the general plan of the Britannia 
| Iron Works, which ge gee on page 295 of our 
| number for the lth ult., it will be seen that the 

rail mill, we Inst described, is situated at O, and 
that in a line with it, at I, is placed the rail-saw- 
jing machine. This Latter machine has been con- 
| structed by Messrs. Cowans, Sheldon, and Co., of 
| Carlisle, and we publish a front and side elevation 
(of it on the opposite, and a plan on the present, 
page, ‘The machine is driven by an independent 
vertical engine of the steam hammer type arranged 
in the rear, a4 shown in Figs. 2 and 3. From the 
ily-wheel of this engine a belt is led to a pulley on 
a countershaft, A, supported by the main side 
frames of the machine, this countershaft carryin 

another larger pulley, from which a belt is ied 
down to a pulley at the centre of the saw spindle. 
‘This spindle carries two saws 4 ft. Gin. in dia- 
meter (marked E, E, in Fig. 3), and its bearings 
are mounted in a pair of brackuta, B, cast in one 
| piece with a slide capable of moving horizontally 
‘on suitable guides formed on the plate of 
‘the machine. This horizontal movement, which 
‘serves to feed the saws = their work, is given 
by attaching the slide to rod of a piston work- 
ing in the horizontal steam cylinder, C, this rod 
being also continued backwards, snd attached to a 


| piston working in the hydraulic cylinder, D. By 


means of the le, F, steam can be admitted to 
either side of the piston in the cylinder, C, and the 
saws thus moved backwards or forwards, the rate of 
motion being governed by valves which regulate the 
flow of the water from one end to the other of the 
hydraulic cylinder, D. By thia arrangement the 
rate of feed given to the saws can be governed 
with t nicety, 

# driving the eaws the engine at the rear 
of the machine gives motion to the rollers of 
the travelling frames, these rollers serving to con- 
vey the rails to and from the machine. errin, 
to the plan, Fig. 3, it will he seen that at one 
of the crank shaft is a spur wheel ing into 
another spur wheel or a counterahaft,G. This 
Intter shaft has at each end two bevels running 
loose on it and gearing into other bevel wheels on 
the shafte, Hand H'. By means of friction cones 
actuated by the handles, I and I’, either of the 
bevel wheels on the shaft, G, may be caused to 
revolve with it, and thus the shafts, H and H’, can 
each of them be driven in either direction, At the 
front ends of the shafts, H and H’, are other bevel 
wheels gearing into similar wheels on the lines of 
shafting, Jand J‘. The latter shafts in their turn 
carry bevel wheels which drive the series of rollers, 
K, by means of which the rails are brought to and 
conveyed away from the saws, ‘I'he frames sup- 
porees the bearings for the spindles of the rollera, 

<, extend away on each side of the machine for a 
distance of about 60 ft., reaching on the one side 
to the rail mill, and om the other to the rail beds, 
1), Q’, as shown in the general plan on page 299. 
‘The rollers, K, are J2 in, long and about the same 
in diameter, and are placed 6 ft, apart from centre 
to centre, The arrangement for holding the mils 
against the thrust of the saws is shown at 1, L’, in 


Fig. land 2, 

fhe whole machinery, which is well contrived, 
ia under the control of one man, who stands on the 
platform shown, and it will be seen from the par- 
ticulars we have given that the arrangement is such 
that the rails are conveyed from the rail mill, sawn, 
and passed on to the rail beds with the minimum 
amount of band labour. 

Beyond the ruil beds, at the points marked R, R, 
RY’ on the general plan on page 205, are the rail- 
straightening presses, of one of which we give 
an engraving on page 351, These presses wore 
made by Messrs. Francis Berry and Sons, of 
Sowerby Bridge, and they are of the usual sub- 
stantial pattern made by that finn, Each press is 
driven by an engine attached to it, a pinion on the 
erapk shaft of this engine gearing into a spur 
roger on Go sent — am actuates the 
two plungers of the press. erring to the figures, 
it will ie ome thal the anvil of each planger is 
provided with a pair of friction rollers, over which 
the rails to be straightened are passed. These 
rollers are not supported rigidly by the anvil block, 
sere ty socinge Gonrtag soph ‘ete on aude 
apri i lower . 
ao ian fe the side elevation, Thus, when the 
pressure of the plunger comes upon a rail which is 
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mors than 228,000 tens. The lift, we may observe, raries 
., according to the relative levels of the water 
te ee Ee eT te Bi 

experimental works ative Geano Company 
gro qu the enatera side of the Grommets pumplag etstion. 
The land occupied by these new works belongs to the Metro- 
politan Board, asd the com: iy have simply obtaiaeh - 
mission to occupy the site for twelve mon Should the 

imeatal works prove o nuisance, the company will be 




















being straightened, the rollers descend, leavin 
the thrust to be resisted by the blocks with w 

the anvil is provided. On the pressure being re- 
moved the rollers rise again, and the rail is thus 
Tt orig clear of the anvil, and can be readily 
Referring again to the general plan on page 295, 
it will be seen that at V, V, beyond the rail- 
straightening machines, are ranges of rail benches, 
pet lt ee i lhe Sor bp Ea 
epectively, rail-punchin snipping machines, 
while at U ie a an-anlieg anak, fo finishing 
the rails to the exact length required, This ma- 
chine, aa well as the rail-punching machine and the 
snipping machine for making the square notches for 
spikes in flat-bottomed rails, was made by Mesara. 
oshua Buckton and Co,, of the Well House 
Foundry, Leeds, and we give, on the preceding 
a pective view of it. Itisa very seg 
eal ol moskins of the revolving cutter type, the 
rail 5 or held ag shown in our engraving, and its 
end being operated oe me by tools carried by the 
revolving cutter bead. In sawing the raila to 
length while hot it is difficult to e the — 
allowance for contraction, and where exact lengths 
are required they are left poor | long when sawn, 
and then cut down to the exact length, when cold, 
by the machine of which we are now ing. 
‘The machine does ita work quickly, and leaves a 
clean square end. Besides the machines just men- 
tioned, Mesara. Joshua Buckton and Co, have also 
made for the Britannia Iron Works a rail-testing 
machine for testing the breaking strength and de- 
ilection of raile © preasures up to 4) tons, 1 4 
t. 


; 
: 










tive appearance, At the weetern end of tho tanks is a neat! 

designed building, within which is the cmmeny's board 

roots, the laboratory, the | ag = ‘wa the 

their buildings ig tain bullding 

. working staff, at their own cost, 

while the whole of their o ions at this spot are to be | very 

umder the surveillance of peas See 
Company only to 


by 40. dosp. Ths mad will sumsin hove a certain time end 
apa further settlement will take — the supernatant 
water will be run off and returned to the pump sump 
heriec acit will then be mised with the mud remaining 
in the tanks, in order to fix the ammonia. This being dome, 
i |s asserted that the mad never parts with its ameonia 
entil it is absorbed by regetation. 
The Pw samp of acid used in the acidifying tanks is not 
t! 


Pee eee ee the process, and is a 
6-horse high pressare horizontal engine. 

The aoa is “ Murray's chain" attached by a cloend con- 
nexion to ¢ sewage pipe so that the level of the sewage in 
the ump varies with i 


une pint of eh of eT The next 
trying te great difficulty with 
chemaical aoe The ings Sewage Conrpeny, 


eylinder, M, and four A. B.C, mixing pite, all fitted with 
es gues banat ty aan, moud om an iro 


D The cylinder contains one minute's 
supply of the sewage, which enters at the bottoan, and rising 
the. B.C, mixture, whilet being pekreneet overflows 
four A. B.C. mixin 
by — from the crushing mill, C, in whick 
the ingrodients of 


plied between supports varying 2ft. to 416. | stirred in these pits, end is drawn from them hy gravitation | the mud, into a vessel or tank, where they are made to pass 
apart. into a amall pumping well, P, Gited with duplicate earthen- | through water, so ns to deprive them of any noxious pro- 
pertics before escaping into the 


We have now completed our account of the chicf 
features of the Britannia [ron Works; but we should 
mention that, in addition to the plant for rail- 
making, the establishment includes workshopa for 
the repair of the machinery employed. These are 
marked X, in the gene lan, and comprise a 
smiths’ shop and an engineers’ shop, the latter being 
provided with a lathe for turning rolla, &c. As we 
stated in our former notice, the Britannia Iron 
Works have been laid out for the production of 
from 1300 to 1500 tens of raila per week when in 
full work, and in their arrangement, which has 
been carried out under the able rvision of Mr. 
Jd. J, Thomas, the manager, and Mr. Richard How- 
son, the engineer, no pains have been spared to turn 
to account the beat teachings of recent practice, "The 
machinery is all of the moat modern types, and the 
establishment is in fact a model one, owing itsexist- 
énee to the enterprise of Messrs. Samuclson—an 
enterprise which rves the beat success. In con- 
eluaion, we have much pleasure in acknowledging the 
ready courteay with which Messrs, Samuelson and 
the various makers of the plant of the Britannia 
Iron Works pacts _— us with the detailed 
tracings from which the engravings accom i 
our acoount of the works have haa 


ware I (Deoultos’s), having « variable stroke, each 
capa throwing « quantity of the mixfure equal to from 
4 per cent. to 1} percent of the sewage to a hopper, placed 
at such # level that it flows thence by gravitaten into the 
rising main containing the rewnage ot the point where it 
enters, M, the mixing cylieder. 

It may be well hore toexplain what is included in the mizing 
of the A. B. C. compound. Ten thousand grains of raw sewage 
are to be mixed with from 16 to 18 grains of the A. B.C. in- 
grodients, exclusive of water. The compound comprises from 
two to three grains of crude sulphate of alumina, three grains 
of animal charcoal, ten graina of clay, and ome or two graine 
of blood. These are mised with &2 or 84 grains of water, 
making therefore a total of 100 grains, or one per cont. of the 
a of raw sewage. sulphate of slumina ie 
obtained in o very cheap form. Clay is first of all dried by 
being placed om o surface heated from beneath by 
warte beat from the emgine furnece. When the elay is dry 
and hot, it is mixed with sulphuric acid, which seiees on 
the alumina in the cley, forma the sulphate, The 
oe or two grains of blood mentioned in the list are mixed 
with the ten grains of clay, this clay being distinct from that 
which assists in prodecing the sulphate of alumina. The 
blood is that of « living animal, coagulation being fatal to 
the required a. Mixed with the clay, the blood re- 
tonine molest until wanted for use. To secure these advan- 


chon of 4 tons of native guano. This is below the 
astings result, where 100,000 gallons of ae wee 
B London 


the company will also take as much at night as in the 
day, each hour being burdened with a twenty-fourth part 
of tho daily total. L the cowage which reedh , 
during the night is materially weaker then that which 
arrives in the day the comspany aro ata manifest 
disndrvantage by this arrangement. to the constitution 
of the manure, we may observe that at Hastings 7 toms of 
native o contain 3 tons 12 owt.of A. B.C. the remaining 
S tons 5 cwt. being, therefore, due to the sewage, pro- 
joms in this case, being as 72 to 68, are nearly equal. 
Bn approxima we might assume an actual equality 
in rw to the lom sowage. If this be so, the 4 tons 





and 

with pen the walla rising up ‘eo as to form as en- 
closure about 166 ft. in length. tank is 60 ft. long by 
20 ft. wide, amd &ft. deep. The sewage, mixed with the} J' 
solution of A. B.C., will fow from the top of the eybin« 
drical tank along s channel which traverses the 


THE A. b. C. WORKS AT CROSSNESS. 
Ix the Stenderd of the ted September, there an 
abbe article entitled * The Crossness Sewage E. “of 
which abundant uso has been made in the following descrip- 
tion of the works of the Native Guano Company, whieh we | range of tanks. From this channel, by means of suitable 
illustrate in a two-page engraring this week. eatlets, the sowage thus prepared or “ dosed” will be allowed 


of the Metropolitan Board, so that all the results res 
As all oar readers know, Croesnens ia the spot where the | te into cach tank as may be required. Once admitted 
in to 


0 
ive the amp of authority, and be placed ras 


Mesers. Shelford and Robi: of Weetminster, are the 
SE Chap en our prin. eens she 
. 7 oaars. el 
wn carthwork, for the’ buildings, and for the 
respectively. 
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by 
if 


poried to remaio for sx hours, and at the end of that time the Boor 
- we to be stiply the hay, mecenf projecting part 


the Plumstead and Erith marshes. Descending the river, 
wo God the southern main drainage works, or pamping 
station, situated a little below Crossmess point, but still very 
near it, the distance being about « third of a mile. The 
country intervening between the railway and the riveria a 





his channel is of brick, lined om the bottom with 
coment. Itisvery shallow, and bas a width of df It 
rans eastward, parallel with the river, for a distance of 400 f.., 
when its course is broken by half-a-dezen little falls, in- 
tended to produce enscades. luding a couple of bends, 
the entire course of this eflluent water canal leading to the 
Thames is about 470 ft, 
In drawing off the water from the tanks the lower portion 


Naw Aurtsn Rattway.—According to the Swiss ace, 
the State Commission bas ay the convention eoncl 

at Bale towching the Spligen Railway, aod has decided on 
submitting the question o! the subveetion of foar millions to 
the popular tote. The communes will make a free grant of 
the for the undertaking. 

Moxeots ¢. Derr-exa Captesa—A povel obstruction to 
the sproad of civilisation to China is reported. A branch of 
the new system of cable has actually been taken 
ap and stolen by the Chinese. jis is the very Intost style 
ot ways that are dark and tricks that are vain which we havo 


A similar disaster very nearly ocearrod is 1 on the ce 
casion of the explosion of Meears. Hall's er ine. 
The pamping station is secured against the danger of inan- 
dation by being placod 0@ the embankment, and partly 
on an artificial plateaa which covers the reservoir, The 
arca of the sewage reservoir is Gj acres. The plateau, laid 
out with gross and grevelled pates, and a few shrubs and 
flowers, is a very pleasant-looking spot. Twenty-one oot- 
tages fringe the plateau, while on the river side is the engine 
house, where four engines, collectively of 609 horw power, 
litt the sowage from tho level of the sower into the great 
reservoir, Tho daily qaantity of rw now discharging at 
Crossaces is, on the average, about 59,000,000 gallons, or 


Stted to etal | = in the bottom of each tank. By the 

detail ilwatrated it will be seen that they rise foll 

ly nd means of a Boat and weights, the former serr- 

img also to keep bark any floating substances, and the lateor 

working on the guide rods so as to regulate the depth of 
the weir below surface os may be found desirable. 

At the enstern extremity of the tanks preparntion is being 


BR sine or ay eel ta ae the 
tern of France Railway Com 10 
tives and 796 tenders. Soase of the locomotives experienced 
terious injerios during the war, bat none of ¢ dia 
sande for the construction of filter beds, in order tonfford the | appeared, As regards tho company’s other rolling stock, 
efflaent water tho highest degree of Eltration. Several | however, 12 passenger carringes, 14 baggage vans or horse 
mothods of filtration will be adopted, eo as to test their | boxes, and ike one Grass were still missing at the date 
lative merits, A degree of purity ample for a tidal river * of the last return upon the rehject, 


Digitized by Google 





ENGINEERING, Decemunn 1, 1971. 


WORKS AT CROSSNESS FOR THE TREATMENT 
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ROLLING STOCK MAINTENANCE. 

Tare weeks ago we published a Table giving the 
particulars of the locomotive ee on twenty 
of our principal railways for the half-year ending 
on the 30th June Inst, and in the present number 
we gite a companion ‘Table containing details of 
the expenditure on and wagons on the 
game and for the same period, It unfortunately 
happens, however, that from the form in which the 
accounts of English railway companies are made 
out this second Table is far from being able to 
yield such valuable data as conld be obtained from 
that which preceded it; but while one of our chief 
objects in writing about it here ia to point out some 
of the fallacies attendant upon the ordinary modes 
of comparing the cost of maintaining rolling stock 
on different lines, yet we hope to deduce from the 
Table data, which, if not of great engineering value, 
will, we trust, possess aome interest. 

The great popular unit of compariaon for railway 
working expenses is ‘‘ per train mile ;" but in the 
case of the cost of maintenance of carriages and 
wagons, this unit is a most unreliable one. In the 
case of locomotive expenses it is far leas so, as 
the number of miles run per engine is known, al- 
though even in that case it ia not perfect, ‘The 
great fault of the “ per train mile" anit as i 
to the repairs and renewals of carrying stock 1 that 
it takes no account of the number vehicles forming 





tion, but also the average load carried per vehicle. | hours per day during 
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atin, Evidently, if one line works trains averag-| ‘be comparatively slight variation in the figures 
ing twice the length of those on another line, the | contained in the last column but one of the above 
cost of maintenance + per train mile” in the former | ‘Table, even in the cage of lines differing so widely in 
instance would be twice as great aa that on the | the nature of their trafhe as the London and North- 
latter, even if the coat “ per redicfe per mile” should | Western and the North London, is at first sight 
be the same in the two imstances, It is, however, | somewhat remarkable ; but it igaceounted for by the 
not only the average number of vehicles com- | fact that the effect of the long runs made on the 
posing a train which has to le taken into considern- | former line are compensated for by the number of 
Which the trains are kept at 
The cost of maintenance of any carriage or wagon | work on the latter, ‘The last column of the Table 
may be considered as made up of three amounts, | contains, as will be seen from its heading, the number 
the first being doe to the deteriorating effect of of miles run with passenger trains during the half- 
time ; the second, to the wear and tear caused by | year per mile of line worked, These figures give 
the transit of the vehicle itself overthe mils; while | an approximate iden of the relative intensities of the 
the third, ia the addition to that last mentioned | traffic on the different linea, and when taken in con- 
quantity due to the effect of the loadearried. It is | nexion with the figures in the fourth column they 


atlasingle half year, it would be posible to deduce 


iopossible iu tice to completely separate there 
three items of cost; but it i quite practicable to 
micertain the average number of passengers or tons 
of goods carried per vehicle, and obtain data from 
which the actual cost of rolling stock maintenance 
“ passenger carried per mile” or * per ton of 
per mile” could be calenlated, We have 
aald thatit would be quite practicable for railway 
companies to give such data as we have just men- 
tioned ; but we need searcely add that no such data 
are afforded by the accounts of Engtish railway | 
companies as laid before their sharcholders and | 
the poblic. Tlence it ia that for the purpoee | 
of ascertaining the relative values of different 
systems of constructing and maintaining rolling | 
atock, theae accounts are comparatively use-| 
less, With American railway necounts it ia far 
otherwise, We have now a number of such ac- | 
counts before ua, and in many of them are given—— 
besides the particulars usually contained in English | 
reports, and a vast amount of detailed information | 
respecting the distribution of the traflic and expenses: 

which would astonish an English sharcholder—the | 
total passenger teaflie reduced to tho equivalent! 
“number of passengers carried One mile" and the | 
goods traffic similarly reduced to the equivalent 

“ nomber of tons of freight carried one mile.” Some 
of the reports also give the average number of 
vehicles in the trains of various classes, the average 
omnber of miles run per passenger car and per 
freight car, the average weight of the passenger 
and goods trains, and the average cost of or 
tation a passcnger per mile and per ton of gooda 
per mile. Ef such data as these were available with 
regard to all our principal English lines, even for 





son moet valuable resulta hearing upon the dif- 
ferent systems of constructing and repairing rolling 
stock and of managing the traffic. These resulta 
would be of great gerviee t railway engineers and 
superintendents generally ; but at present they are 
practically inaccessible, and we can, therefore, ouly 
regret their inaceesiblity and make the best of the 
information which ia available. 

Turning to the Table which we give on page 
349 of the present number, and comparing it with 
the data contained in that which we published three 
weeks ago, one of the flrat facta which strikes 
us is the approximately constant relation which | 
existe between the train mileage and the number 


tend to show that this intensity haa little or no 
effect upon the quantity of rolling stock required 
to accommodate a given amount of trafic. 

We have not included the Metropolitan Railway 
in the abstract Table of which we have just been 
spenking, because the natare of the rolling stock 
axed on that line renders it an entirely exceptional 
one. The long carriages in use on the Metropolitan 
are each practically equivalent to two ordinary 
earringes, out for thia reason alone we should 
expect the quotient co ing to those given 
in the fourth column of the above Table to be 
about twice as high as those obtained for other 
Fm In reality it is still higher than this, as 

yeu 


the su! ext figures will show : 
Metropolitan Bailiwey ; 
Daseonger train ules per half-year =... 728,734 
Nember of carria, rr) F 180 
Passenger train mileage for half-year> 
tusnber of passenger vehickes a0ap 
Passenger train railage for half-year-- 
by length of line wor! vs = $2,867 


lf we consider each of the carringes on the 
Metropolitan to represent two ordinary vehicles 
and divide the passenger train mileage for the half- 
year by 340 instead of 180, we still wot 2024, a 
figure more than 25 per cent, higher than the 
average of those given in the foregoing abstract 
‘Table. ‘This result tends to show either that the 
rolling stock on the Metropolitan Railway is 
worked hanter than that on any other in the 
kimgelon, or that the number of vehicles 
per train (even if cach of the long Metropolitan 
carriages be counted as two) ia correspondingly 
below the average, ‘The high engine mileage 
obtained on the Metropolitan [Railway inclines us 
to the belief that the stock is really far harder 
worked on that line than on railways generally, 
but the data available do mot enable us to speak 
deeisively on this point. 

‘The South-Eastern Railway is also an execptional 
line, the quotient obtained by dividing the passenger 
tin mileage for the half-year (1,353,559 miles) 
by the number of passenger vehicles, namely, 1761, 
being but 757, a number — to but about half of 
the average reault recorded in the foregoing abstract 
Table. We shall refer to this peculiarity hereafter. 

In the ease of the goods traffic a similar relation 
is leo observalle between the number of vehiclea 
powessed by each railway and the owmber of miles 
run with goods trains, although the quotients 


of vehicles employed, even in the case of lines vary-| obtained by dividing the latter number by the 


ing widely ag to the nature of their trafic, ‘Thus 
if, for example, we take the oger train mile- 
ages on the London and Nurth-Weatern, the Mid. 
land, the Great Northern, the Great Western, the 
North-Eastern, the London, Chatham, and Dover, 
the North London, the London and South-Western, 
and the Great Eastern Kailways* daring the first 
half of the present year, and divide theae nambers 
by the numbers of passenger vehicles respectively 
in use on these lines, we get the following results, 
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_ © These train mileages were given in the Table published 
in owe number of the 10th wilt, 


former are tn thia ease more variable than ‘those 
obtained from the figures relating to passenger 
traffic. Thus in the case of the nine lines referred 
to in the former abstract ‘Table we get the fol- 
lowing results when the data relating to goods 
tratfic ave dealt with. 
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number, Descriptive engineering includes a com- 

lete knowlodge of all constructive material—stone, 
Prick; timber, and metala—the natures and modes of 
obtaining and preparing them for use, in the greateat 
detail, as well a3 a practical knowledge of their 
various applications, These are arranged in various 
divisions, 33 in all, which branch of into hundreds 
of subbeads, most of them of a practices) and more 
or leas valuable nature, The course of hydraulic 
engineering follows, and then that of mechanism 
om prime movera. As a practical application of 
the foregoing etudies, the detailed designs of 
foundations, buildings, bridges, tunnels, roada, rail- 
ways, and coast defences are introduced, and form 
al lmportant featare in the pro; me. It must 
be remarked that, comprehensive a3 the list ia 
which we have thus aber Angpremera. special at- 
tention is paid to the peculiar requirementa of en- 
gineering practice in India, and a desire ia evinced 
to make the student partially acquainted with ma- 
terials and the modes of dealing with them, that he 
will find most wieful in the probable field of his 
ultimate usefulness, 

The seoond subject in the engineering branch is 
survering ; for this $0 marks will be allotted, 12 
being the qualifying winimom, Architecture oe- 
enpies quite a aubordinate rank, § and 3 being re- 
spectively the highest and lowest number of marks 
given or aceepted. It ix otherwise, however, with 
geometrical drawing and estimating, in which sub. 
ject the nambera are 42 and 14, and this branch in- 
cludes the course of geometry and ita aubsequent 
applicntion to civil engineering, mechanical and 
architectural drawlag. An examination in accounts 
finizhes the engineering section for the firat and 
second year, During the third annual course the 
student entera into the practicn] phaso of bis pre- 
liminary career, that in to say, the two first 
terms are to bo pasealin pupilage to s mechanical 
or civil engineer, The few months thus devoted 
to practical study will doubtlhees have a certain 
amount of value, but a value of comparative in- 
significance. Finally, and ay a test of ability, 
daring the lant examination the student is to work 
out a project,” that is, to make a survey for a 
row, railway, or canal through a given district, to 
prepare eatimates, specifications, and drawings of all 
the works that wend be required upon this ~~ 
posititious undertaking, and, by doing ao, put to the 
tent the knowledge he has achieved previously in 
the enginecring branch of the college. 

In the second part of the programme—that of 
pure and applied mathematies—3 marks will be 
allotted, and accepted, and in applied me- 
chanica the same namber. This latter includes 
sixteen divisions, with very numerous subbeads, 

To the third part—that of natural science—20 
marks is the fall number, and 10 the minimum, In 
this part the subdivisions are arranged in their due 
order, including chemistry, metallurgy, maguetiam, 
atatical and voltaic sound, electricity, light, heat, 
geology, and mineralogy. 

Ta the special subjects suggested for examination 
an opportunit will be taken of ascertaining the 
advancement that the student haa made, by putting 
him to the test of a 
studies, and the result of this 
dicate the capacity he may possess for any given 
subject, and his consequent suitability for s 
special occupation when ho is sent to India, The 
examiners will doubthees exercise n wine discretion 
in selecting the questions for the examination. The 
syllabus hints at an almost overwhelming mass of 
inetruection te be given, and if the studies of the 
Bupils are not judiciously directed, there will be 

anger of their acquiring # superticial xequaintance 
witha great number of aubjects, inatead of a practi- 
cal ond well-grounded knowledge of a few. That 
they should become really useful members of the 
profession and valusble assistants in the De 
ment of Pablic Works in India, the latter is the 
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The exceptional quotient recorded in the fourth 
column of the above Table, in the case of the 
North-Eastern Railway, is no doubt due to the 
immense number of very mmall hopper coal wagons 
yet existing on that line, these wagons having, 
from their small carrying capacity, to be ran 
vory long trains. The sume cause accounts for the 
exceptlonal nuraber of vebiclea per mile of line 
worked poasensed by this railway, as ahown by the 
‘Table on page 349. 

Turning now to the coat of maintenance = 
yebicle, n4 given in the ‘lable on page 349, we find 
that these figures bear no apparent relation to the 
train mileage, and, in the absence of any data aa to 
the mileage per vebicle, it is imposaible to deduce 
from them any facts of eapecial value. It may be 
remarked, however, that there ia some sort of irre- 
gular relation between these figures and the quo- 
teents given in the fourth columm of the first of the 
preceding abstract ‘Tables, The cost of mainte- 
nance per carriage per half-ycar in, of course, 
greatest in the case of the Metropolitan ; but if 
allowance be made for the great size (to which we 
have alrendy referred) of the cnrringes on that 
fine, the charge at onee sinks to very little above 
the average, ‘This is somewhat remarkable, ax, from 
the frequent atops inaie by the traina, and fram the 
continual change of passengera, the carringes on 
the Metropolitan Railway are subjected to excep- 
tional wear and tear. The same causes alvo tend 
to materially raise the cost of maintenance in the 
case of the carriage wtock of the North London 
line. One point which is certain to attract atten. 
tion in glancing down the column recording the 
expenditure per carringe per half-year, ia the small 
sum set down for the South-Eastern line, ‘This 
low figure is difheult to account for, if we suppose 
the carriages to bave been efficiently maintained, 
although it is, no doubt, to some extent dee to the 
same causes which produced the low quotient ob- 
tained in the case of this railway, by dividing the 
passenger train mileage for the half-year by the 
number of passenger vehicles 

Dealing now with the average reaults, we find that 
the mean cost of maintenance per vehicle per half- 
year is, in the case of the carriages, 12.4/,, aud that 
of the wagons 2.16/., or 25.2/. and 4.32/, per annum 
reapoctively. If we take the average values of the 
vehicles at the sanounta deduced by Mr, R. Price 
Willinwos from the extensive data collected ty him, 
nonely, 180/. por carriage and 7h. per wagon, we 
find that the cost of maintenance forms, in the caac 
of the passenger vehicles, » charge of 13,33 per 
cent., and in that of the goods wagons a charge of 
§.68 per cent. upon their first cost. These results, 
cote ap t wha of a large oomber of 
railways for a aingle half-year, agree ¥ clovel 
with those deduced by Mr BY Price Williams rsd 
the accounts of a smaller number af railways ex- 
tending over a longer period, 

SSS ae 
COOPERS HILL COLLEGE. 

Tue syllabus of the course of study just pub- 
lished by authority of the Civil Engineering Col- 
lego at Coopers Hill, gives a fair insight into the 
opportunities for instruction which will be given 
to the studenta who avail themselves of the facilities 
afforded by that Institation, The examinations. 
which will take place at the end of each triennial 
course, will be divided inte four parts; for these a 
total minimum of 100 marks will be accepted, the 
maximum number being $00; bat it is understood 
besides, that proficiency in cortain special and op- 
tional studies will be demanded to the extent of 
{0 marka, making the total minimam 150, 

The following Table showa the different divisions 
of iat and the number of marks belonying to 
TCH : 






























Minium | Maximum |Optiowal) Total 














Brauch. | marks, toarks, jsubjects,| marks. end to be achieved 

Engineoring Lad i74 en 254 wee 

Mathematics ...| 18 73 om) 192 a 

Naturalreunce..| 10 ay 30 ou THE 35.TON GUN. 

Language. 8 4 6} OMe be As briefly mentioned by ua laat week, the 35-ton 
Totals ..1 190 | goo mo | pe ee has gone through the last stage of ite trial at 


the proof batta, Woolwich Arsenal, The chief 
point in the final experiments was to test the new 
iron carriage upon which the gun haa recently 
been mounted, ‘The trials took place yesterday 
week, and, as promised by us, wo now give par- 
iculars of the carriage and details of the practice, 
The carriage waa designed by Captain i . EB. 
Seutt, R.N., upon his compound pivotting prin- 
ciple, and is constructed of cast and wrought iron. 


‘The engineering branch is apread into eight sub- 
divisions, which are anpposed to include everything 
necessary for the student to acquire, and whieh, in 
point of fact, include a great deal more than any 
student can possibly acquire, To the first sub- 
division—that of “descriptive enginecring"—45 
marke are allotted, 1§ being the lowest qualification 


. | apecta the carriage 
was 
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The skeleton of the carriage in of cast iron, plated 
with wrought tron, the latter material bent alao 
exclusively used in those which receive the 
concussion of the gun after a shot. In other 
the cast iron is so cisposed aa to take the vertical 
strain due to the weight of the , and to give 
rigidity to the structure, whilst elasticity of the 
wrought iron is utilised to absorb the shock of, and 
to receive the compressive atrains due to, firing, The 
carringe weighs |] tons, with complete, and ix 
9 it. in extreme — at the 5 oooh The trunnion 
blocks are of Vickers's homogeneous mild steel, 
which ia the firat application of that metal to the 
— at Woolwich, far the iments 
Ve proved it to anawer satiafactorily. The gun is 
carried in « saddle-piece, the ends of which work 
in slides in the — of the ta —— a 
step arrangement for giving the ree diferent 
planea of ceusien, aii — 


The weapon is capable of an extreme elevation 
of 17 degrees, and a depression of 7 degrees. To 
obtain the greatest elevation the gun is set on the 
lowest of the three stepa, whilat for giving it the 
lowest depression it is raised to the Fighest atep, 
the intermediate step serving for adjustment to 
intermediate elevations. The gun in its saddie is 
raise! or lowered, aa may be necessary, by means 
of a powerful hydraulic lifting jack, which, how- 
ever, it not attached to the carriage, as in previous 
casca, but is unshipped after use, The gan, in 
pivotting, will be controlled by bow compressors, 
one of which will be used as a brake in running the 
gun in and out when working in its turret, The 
carriage runs on two pairs of gun-metal rollers, the 
rearmost pair being raised when the has beou 
ran out for firing. For this purpose hn are fitted 
on @b eccentric axle, and are brought into action 
by lifting the rear portion of the carriage by means 
of a small hydraulic aj tus which is fixed inaide 
the framing of the carriage, and worked from the 
platform of the turret. “The front pair of rollers 
are fixed im the framing, as they carry nearly the 
whole weight of the gun and ae They are 
brought so close down upon the slides that the 
raising of the rear of the carringe is sufficient to 
bring them to their bearings, 

At Woolwich the iage was mounted on in- 
clined timber ways, $0 ff. long, and set at an angle 
of 8d The ways were each formed of two 
balks of 12 in. timber, placed vertically, and covered 
with strips of jin, iron plate. The timbers were 
well braced, and the inside ends of the framing 
were fitted with six india-rubber buffera ed take 
up the recoil after firing, if necemary, and to re- 
celve the carriage ‘ie oan out for a ahot. The 
reooil here waa controlled by the angle of the 
ea - of course in the turret it will be taken 
up by the compressors, 

‘The practice yesterday week was made from this 
platform, when four rounds were fired. The first 
round was with 115 1b. of Waltham Abbey pebble 
pe and a 70) Ib. flat-headed abot. 

he recoil waa 7 ft, 6in., with a velocity of 1284 ft. 
per second, ‘The powder at the base of 
the bore was 25 tons, and that at the vent 90.5 tons 

r aquare inch, as indicated by the gauges. The 


ractical ication of his per aq 
: ih probably in- / second round was fired with an increased charge of 


1201b. of pebble powder, and the mme weight of 
projectile, ‘The recoil was 7 ft., the velocity of 


shot 1322 ft,, the preasure in the breech 21,8 
tons, and that at the vent 20,8 tons, The 
third round was fired with the same weight of 


powder and shot asthe previous one. ‘The recoil 
was Gft. Qin, the velocity 1315 ft, the breech 
ressure 32,4 tons, and the vent pressure 25.8 ona. 
Che fourth round was fired under the same con- 
ditions as the last; the recoil was 6 ft. 7 in., the 
velocity 1340 ft., the breech pressure 40.6 tona, 
aod that in the vent $1.6 tons Subsequently to 
this practice a few more rounds have been fired, 
and they bear out the results given above, 

Te will be seen that the receil became leas at 
each succeeding round, ‘This was duo to the cir. 
cumstance that the wrought-iron plating of the 
carriage waa left slightly deeper than the cast-iron 
bearings of the framing, and these edges, working 
upon the wrought-iron plates of the ways, set up 
an amount of friction a with every 
round, the edgea of the carriage cutting 
groorea into the plates of the slide, This is, of course, 
a matter which can easily be remedied by planing 
the edges of the cheek plates, ee the 
carringe to ita proper ings, er re- 
rH a warhead exceedingly well, and 

by the officials preaent to be satis- 
factory. Aa regards the question of powder prea- 
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Fe aero 

sure, it will be seen to vary very considerably in 
the last three reunds under preciaely similar con- 
ditions of firing. ‘inking round two, we find a 
breech pressure of 21 tons, which, by the way, is 
lesa than that obtained with the first charge of 
115 lb., or 61b. lean powder. Hound three gave a 
breech pressure of $2.4 tons, whilst in round four 
it ran up to 40.6 tons. It is not possible to na- 


cribe so great a variation of preasure to the powder, | ax 


which was all from the same parcel ; we must, there. 

fore, conclude that it either results from some 

local intensifieation or disturbance of the , OF 

from defects in the apparatus used for taking the 
FCRSUTES. 

We do not find mach to eveece the first of these 
conclusions, although this solution is strongly in- 
sisted on by sume, We conesive the space cecupied 
by the powder charge at the moment of combustion 
to be too limited to allow of any local intensifica- 
tion, such aa would account for the above differences 
in pressure, Besides, there is also a proportionate 
ndvanes in the yent sara i which at frat sight 
would appear to indicate that the high pressures 
were due to the jamming of the shot at the 
moment of explosion, ‘hie would cause the 
powder to be confined in a smaller space durin 
combustion than if the shot had moved wit 
the firat prossure of the and had given 

ter epace for the powder to be consumed 
in. But when we observe the irregularity of 
the res throughout, and see that with 115 Ib, 
of powder 6.4 tons more ia obtained per 
square inch than with 120 1b, in the next round, 
we cannot believe otherwise than that the pressure 
gauges are yet imperfect, notwithstanding the time 
and care that have been bestowed on them in order 
to render them true registers of pressure, To our 
mind the defect lies in the copper cylinder or 
pellet used to take the compressive strain of the 
explosion, These cylinders, which are solid, are 
acted on by a piston forced upon them by the 
gases in the chamber of the gun, Now, although 
the bars from which these cylinders are ent are 
carefully tested by examples, the copper having 
been aa carefally prepared, we cannot conosive 
it possible that — — mate from a given 
bar would, if teated by ordinéry means, give 
precisely the same results, any more than two 
stripe out aide by side from an iron plate, or two 
1 out from a ateel rod will. Hence we attri- 
bute these discrepancies to the want of homogeneity 
in the metal, which renders the otherwise com. 
plete apparatus unreliable. 


THE SEWAGE OF BIRMINGHAM. 
(Concluded a 


) 

Tue committee give some ‘iculara about the 
sewage farms at Leamington, vern, Exeter, and 
Cheltenham. These, however, call for no npecial 
remar 





k. 
king of the financial resulta of sewage farm- 
ing, the committee ban 

* There is no doubt that large crops have been 
grown and sold for considerable sama per acre, but 
thia by itself is no indication of profitable financial 
results; the expense which has been incurred for 
their prodaction must aleo be known, and the 
silence on this head leads to the conclasion that, up 
to the present time at lenst, the general financial 
results Love not been satisfactory. It might be 
otherwise if it were possible to rent or parchase 
suitable and conveniently witanted innd at its ordi- 
nary agricultaral price, but thia in the case of « 
Corporation is rarely pomible, and when land; as- 
serted to have a more than agricultural value, is 
purchased by compulsory powers, which often in- 
volves paying at least double, and always involves 
paying far more than its market price, and when, 
iy nddition to this, costly works are required to 
convey the sewage, and great expense in laying out 
the aurface and drainage, it would be quite on- 
reasonable to anticipate anything but losa, though 
the sewage may in itself posseza considerable 
mantrial value.” 

Influenced by these very prudent considerations 
the committee do not look with much hope to the 
speedy utilisation of the vast volume of the Bir- 

i a They, therefore, pass on to the 

tion of the intermittent filtration throagh 
a comparatively amal! aren of sail, looking only to 
effect the purification of the effluent water. There 
ts a sort of grim humour in the statement by 
which the committer establish the fact that filtra- 
tion through soil will sufficiently purify sewage. 
They easy that the practicability of purifying 
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sewage to such an extent sa to warrant ite admission 
into rivers “is already sufficiently proved, not only 
by the experience on sowage farma where the bare 
{allows are heavily irrigated, but by the well-known 
fnet, already referred to in the first part of this 
report, that the well waters of this town aa woll as 
of all midden towns where water ls obtained from 
surface wells, is very little clee than filtered 


” 





wage. 

‘The justice of the latter part of this quotation is 
amply established by the results of a series of 
te of the well waters of Birmingham made by 
Dr. Hill, the borough analyat, In the Table of 
these analyses Dr, Hill gives minute particulars 
concerning twenty-seven different samples of water 
taken from as many wella, It in only necessary 
for the present purpose to state a few of the facts 
given. ‘The total grains per gallon of solid matter 
exhibit such quantities aa 256.49 ; 301.56; 380.26; 
and even $07.92. The volatile and combustible 
matter amounts to as much as 48.1% graina per 
gallon; chloride of sodium reaches 67.03 graina; 
nitric acid shows tothe extent of 30.45 grains; and 
some of thy waters yickled much protoaalt of iron, 
Theae watera are filthy considered as potable fluids, 
and to the fact that they are drunk may be 
attributed much of the mortality of the town, It 
is inatructive to compare theae waters with the 
effluent sewage at Merthyr-Iydvil, an analysis of 
which is given below. 


Solid epmtente. Nitrogen. 
: Fised, Organic. Total, As ammonia. Orgunie 
Parta io ‘ 
1,000,000 Bw) a) BPD 0,688 O1RS 
Grains per = 
gallos 248 35 27.4 1a a 


Mr. Hope and Mr, Bailey Denton, from the in- 
terest which they take in the question of sewage 
irrigation, and from their experience, are authorities 
to whose opinions great weight attaches, At the re- 

uest of the committee both these gentlemen have 
uroished re on the beat moxdle of dealing with 
the Birmingham sewage, Mr. Hawksley has also 
re to the committee on the same subject. 
These reporta are very able and exhaustive, but 
their length makes it impossible to do more than 
givea general summary of the contenta. Of course 
they each deal with many points of merely looal 
importance, These points we shall paas over, aelect- 
ing only the portions which bear a general relation 
to the problem of sewage purification. Mr, Hope 
furniahea two reports, one bearing date 11th Sep- 
tember, 1971, and the other dated 27th of the same 
month. These reports may here be dealt with as 
practically one, After reviewing the ral con- 
ditions of the problem before the Birmingham 
Council, Mr. Hope emphatically condemns, as quite 
impracticable, any attempt to w/iliee the acwage on 
asmall scalo, He very justly points out the fol- 
lowing important facts a4 established by the ex- 
perience of himselfand others, That the wfilisofion 
of sewsgo—as distinguishol from mere purification 
~~is only a special kind of farming, and, as each, 
must be carned out with strict regard to physiole- 

ical and commercial principles. In other words, 
in order to utilise sewage, it is necessary to irrigate 
euch an area of land as shall enable the crops grown 
ta make profitable use of the whole of the ma- 
nurial propertica of the sewage, and aleo to hare 
a profitable market for the produce grown. Mr. 
Hope fioda from actual practice that each acre 
of land will only profitably use the sewage of 35 
persons asa maximam quantity, though he con- 
sicders the proportion of about 20 persons per acre 
as the beet proportion, According to the first 
standard the Hirmingham sewage would require s 
minimum area of 10,000 acres, while by the seoond 
17,500 acres would be needed, ‘I'v think of obtain- 
ing even the smaller area by compulsory parclase 
is ont of the question, as the coat would be ruinous, 
And supposing that the neceasary land could be 
preenred at a moderate price, there ia no Likelihood 
of meeting with a profitable market for the prodace, 
Viewing matter is this light, Mr. Hope, thongh 
an carnest advocate for utilisation, recommends the 
Town Council to forego, at least for the present, 


all ideas of attempting to uso their sewage for 
farming alae contenting themselves with a 

eave of natural filtration, to mect the in- 
junctions of the Court of Chancery. At the same 
time he points out the practicability of laying out 
the 
object of showing the neighbouring landowners 


simple sel 


a amall sewage farm to servo na a model, wi 


and farmera what results can be obtained from the 
judicious use of sewage as liquid manure, 
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Mr. Hope's proposition is to the following effect. 





That the council should purchase 100) acres of 
land, and 
farm, should 
nataral filter, This land should ail be very clonely 
drained to an average depth of 6 ft., with pipoa of 
large diameter. On the farin of 250 acres, Mr. Hope 
considers that the sewage of 101K) persons might te 
wtitised, leaving that of abont 340,000 persons to bo 
filtered on the remaining 75 acres, 
ase the sewage of forty persons per acre on the farm, 
and parify that of 453 persona per acre on the 
filter beda. This gives 13.748 square inches per 


taving out 250 acres a8 & nnxdel sewage 
use 750 acres simply aa a gigantic 


hat is to say, 


on per annum, or, in other words, it would give 


a fresh area of land of only 12in, in length, by a 
trifle over Sin. in breadth for the reception of 
the 45.8 
respect of ench of the inhabitants, Or, to take it 
in another way, 17,000,000 gallona per diem leas 
the sewage ol 
260 acres of model farm, being equal to 73,858 tons, 
woukl give a total depth of sewage over the whole 
750 acres of filter alter deducting roadways, carers, 
&o., of in round wumbers about 1 in. each day in 
the year, or no less than SU f%. 5 in. in the course of 
the year; but concentrated upon a third or fourth 
part of the area each 24 bours, this would give a 
depth of sewage to be applied te the land of $ in. 
or bin. on every third or fourth day, 


lons of sewage arriving each day in 


the 10,00 persons applied to the 


Mr, Ilope goes on to any, that be has found by 


experiment, that from 40 tone to 110 tons ia auit- 
cient to moisten an acre of land under ordinary 
conditions, : 
on his farm, including heavy doses in winter— 


Further, that the average application 


when he only sought to filter the sewage—and the 


imigation of freshly plonghed Jand has only been 
21) tous per acre, or 2 in, in depth. From this fact, 


we can judge how severe a tax the application of 


3 in. or 4 in. every third or fourth day would 


put upon the land. Sucha dose of sewage would 
retire maty houra to ink into the land, and, as 
Mr. Hope points out, it might often be found 
necessary to plough up fine crope in order to loosen 
the sail and prevent a serious nuance, 

As an midditional illustration of the strain which 
would be put upon the absorbent and aerating 
powers of the soil, Mr, Hope points out the fact 
that the sewage applied to cach acre of the 730 
used for filtering would contain aa much anumonia 
as 10 tons or 11 tonsof the best Peruvian guano, 
after allowing for the interception of the fecal 
matter from the hougsea. Mr. Hope eonclades bis 
very able and lucid report by an estimate of the 
money value of the Birmingham sewage, rated ne- 
conling to the preset market price of manures. 
The smount he arrives at as the annual value ix 
150,000. ; but he says that, although the full 
value of aewage as meanitre can be actually realised 
in practice, yet it is doubtful whether the council 
will ever succeed in fo utilising the enormons 
volume they have to deal with, aa to enable them 
to get this full valuc, And again, new discoveries 
in the manufacture of manures, the spread of 
steam cultivation on enormous tracts of land on 
the Continent and elsewhere, and the continually 
increasing importation of meat from Australia and 
South America, all temd to progressively lower 
the value of sewage as manure, Hut notwith- 
standing, Mr. Hope is firmly convineed that in 
lime the Birmingham Corporation may realise 4 
very immense income from the sewage of the 
town. 

As regards the achievement of such a desirable 
reault, it ia moat important to win over the farmers 
of the district by the example of the propoand 
mode] farm, “fo facilitate matters, Mr Hope offera 
to allow any farmera who really contemplate using 
the sewage to visit hisown farm, where he promises 
them « complete course of practical instruction. 
Being willing to do this, in order to aid in the 
proper treatinent of the Birmingham sewage, it is 
108 song that Mr. Hope would render the 
same help in other cases, Indeed his devotion 
to the cause of sewage utilisation promises to con- 
fer an important national benefit, 1s he has un- 
doubtedly set the very beat example in existence 
of what a sewage farm ought to be. 

Mr. J. Bailey Denton, C.E., furnishes a report 
which agrecs im most — with that of Mr. Hope, 
Mr, Deaton says; “1 am of opinion that (00 acrea 
will suifiee for the purification of the sewage of Bir- 
mingham..... Tt it anetumed Chat three series of 
filtering areas of 300 acres each are adopted, cach 
of the three being saflicient to take the whole of the 
sewage at one time, and fora periul—six or twelve 
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months —- which may be determined hereafter, 
leaving the other two sericea at restin the interim, 
Tamm forther of opinion that thia arrangement may 
be made a lasting one, and will render the oftuent 
water admiasitle into the River Tame without any 
nuisance whatever. ‘The experience at Merthyr 
juatitics my stating that not only muy crops be 
produced from the two series of arena which will Is 
at rest, bat that the aeriea of areaa at work may 
aleo be made equally productive. 
desirable to alow the farmers of the dixtrict what 
ean be done with sewage im the way of ordinary 
irrigation, in which ene Mi} acerca will probably 
suffice for the purpose, inastauch as vepslaties of a 
varicty of kinds will he grown upon the filtering 
ground, and the made of cultivation adoptel wil 
be equally instructive. If this arrangement should 
be carried out 1000 acres of laud will muffice ; but 
in onler to soeure this quantity ata suitable height 
it may be requisite to purchase a larger extent, and 
either re-sell what may be inappropriate, or hold 
it to be worked in conjanction with the sewagred 
land.” 

Mr. Hawkeley commences his report by pointing 
out the esuential difference between the problem of 
sewage purification where only small quantities 
have ta be dealt with, and cases auch as that of 
Birmingham, where enormous volumes of liquid 
have to be purified, By some caleuintiona, which 
we have not space to quote, Mr. Hawhuley 
shows that the maximum How of sewage, when 
atigmented by rainfall, would, in the ease of Bir 
mingham, be sounetines as much as 3,200,000 gallous 
per hour for a period of about eight hours, To 
eacry off this quantity of liquid—supposed to con- 
sist of & gallons of storm water to $ gallons of 
ordinary aewage—Mr. Uawksley recommends the 
eonatruction of a conduit of oveul form, with a 
vertical diameter of 7 ft., and a horizontal one of 
5} ft., and having an effective fall of Lin 3520, for 
a distance of 74 miles from the present outfall at 
Saltley, to a point about half a mile north-west of 
the village called Hama Ford. The sewage would 
thus flow for above 7 miles in contact with air. 
ant at a surfgce velocity of 2) ft, per second, 
During this journey a very considerable oxidising 
action would take place. ‘fo facilitate the separa 
tion of the solid matter, Mr. Hawkaley recommends 
the addition of a small quantity of 4 chenp sulphate 
of alumina, This eulphate to be added to the 
sowage at Saltiey, previously te its entry into the 
conduit abowo mentioned. At some convenient 
place in the length of the conduit, Mir, Hawkaley 
would afterwards add such a anal] quantity of the 
milk of lime as should le found sufficient to produce 
an alkaline renction. ‘The water is then ta be re. 
ceived into suitatile depositing tanks. Mr, Hawksley 
aaya that the water from these tanks would be per- 
fectly clear, amd ft to be run direet into the River 
Tame: but that, for greater accurity agninst 
nuisance, It might preferably be used to irvigate 
about 10M) acres of land between Whitacre and 
Kingebury, Forther, inasmach as it is very pro- 
baalshe that the farmers would snou hegin to apply 
for the sewage, he thinks that the corporation 
would is time have tat o «mall quantity left to be 
dealt with on their own land, The tanks recons- 
mended would be four in number, each alle of 
holding a million gallons of sewage, This plan 
has the advantage of commanding M00 acres of 
land by gravitation, and a much larger area by 
moderate pmmping lifts; all admirably suitable for 
irrigation, both by the quality of the soil, and ite 
gradual inclination of surface, 

One very important fact concerning the sewage 
of Binningham ia specially notived by Mr. Hawks- 
ley, namely, its a mess, ‘The undissolved organic 
miutier averages about 7 ov 8 grains per gallon, 
and the dissolved organic matter alwut 5 or 6 grains 
per gallon. ‘The London sewage contiins alt 
grains of undissolved organic mater per gallon, 
and 15 grains of dixsolved organic matter, 

The conelading recommendations of Mr. Mawks- 
ley's report are :—To exclude, or at least diminish, 
the strongly acid and metallic liquors now powred 
indy the sewers from varions factories in the town ; 
and to adept an improved fon of privy in place of 
the present off-naive middensaud privies, We have 
already given—-on page 27t—a sanumnary of the 
recommendations to the council, which the com- 
mittee have based upon these reporta and thelr own 
researches; and also a copy of theie estimate of 
—— and income for the works they recommend. 

none of the appendices of the commitice’s 
reporta full statement of the Gnances of the present 
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1867, to 3ist August, 1871, inclusive, the expen- 
diture and receipis present the following figares : 





Reesipts for four youre ows 
Paymenta fur fowr yeara ... ve 
Laue ly balance .., ae 724 1a @ 


Putting out of sight the injunctions for uuisanece, 


but cheering to the ratepayers. It ia probable, 
and much te be desired, that the action now forced 
apon the council may altimately reverse the balance 
of account, Before taking leave of the ruport of 
the Birmingham Sewage Inquiry Comumittee it is 
only necesuury to say that the council have adopted 
thear sugyestions, 





A SEA ‘TORPEDO CRUISE. 

Om Saturday last a small tag-bost f about 70 tons 
burthen might have been sere: steaming about to the Yar 
wiowth Koala, Jirst, on one tack and then om apother, as 
keeping a sharp lovok-cut after various veasele na they hove 
ia wight. This tug tol on board General Presgich of the 

hasten army, aed his toe aules-tlo-canap, ct well us the 
Haron de Grancy, military attaché of the French Embassy, 
aun several other oflicers and centiomta, She was suppliod 
with twe of Captaln Larvew's sea torpecloes, amt the ob- 
ject of ter search wan to find veewels against which te 
Plant these wenpwos, which of course were only beaded 
with water to ballast them, They were, however, fitted 
with their explediog tolty eo that it could alwaya te 
ascertained whether they had struck the ship properly or 
Hot, Li will be rementhered that these dorpedees are towed 
bey a amaill, quick speed veal, and are exploded (through 
@ system of levers acting on the exploding bolt) by being 
brought iate hugging contact with an enemy's ceased, The 
details of thin terpeda will be found deseribed, and the 
wenpor itelf Mustrated, at page Mol ovr eleventh volume, 
A large and a omall torpedo were went on the preszat oors- 
sim, ued ten successful attacks were made upon vetecls in 
full sail, ‘The former eos first weed, ond on wearkegy a brig 
the tow line, about G0 fathoms ia length, wae neatly dipped 
onder her bows, and the beskes being put on contact was 
made betwren the tugpedo andthe bettomof the brig, The 
strain browght on the yard fren which the terete was towed, 
and which wae temporarily tiggel up to a jury miset, 
browght town the yard by the beard, The terpedo was 
ricovered, heing kept frou siokieg by dhe heave altacteal 
te it for that purpose, aod oo examination it was found 
that the levers had ‘been depressed, and the charge im the 
bolt explodes, 

The small terpelo eas then towed threngh a leading 
ileck attached to the jury mast, and with it tho second 
atlack was mule. The tug bore down upon a beig freen 
tight shead ws before, and the line waa well dipped onder 
her hows, When the brakes were put on, however, the 
tow line parted uexter the versel’s keel, This was owing to 
the line, which waa of wire roqe, having become elrandel, 
through frequewt use in previews experiments The tor- 
pexlo, hewever, wae well planted, aed but fer the tow line 
catting away would have been bronghe in contact with 
the bestom of the brig. As in the previows case the torpedo 
Was recovered, and waa being prepared for further attacka 
An, bowevres, there were only small craft in sight, whose 
bulls might have been injured by the levers of the torpedo, 
and a the officers present expressed themselves thoroughly 
sntistied with the results of what they had seen, wo further 
aitacks were imede, The operationg were carried ont by 
Captain Harvey, esisted by Mr. J. Vavasseur, of the 
Lowton Orduaace Works, ‘the opportunity was 4 fareur- 
able one fur testing the efficiency of the torpedo, as there 
was o strong breeze and a moderately henry een on. The 
heakes and towing gear of the lorpedoes—with the excep- 
tion of the wormout tow-line— proved sour, and worked 
well, and the experiments were suceesfal as ilusteating 
the fitness of the Harvey torpedo for its purpose—the 
destraction of envmy's veearls, provided the lnteer were 
pouerbees te prewnnt it, Althowgh the men who worked 
the iorpeioes were previensly unacquainted with them, 
ho hindrance occurred, 








NOTES FROM THE SOUTH-WEST. 

_ Btate of Trade at Newport,—Shipments of railway iron 
have continucd to be mado mtber freely frum Newport, 
principally for ports on the weet const of South Aruerica ated 
the United Stalee, The demarel for eleam coal ly greater 
than the eapply. A few cargors of iron ore have ecune to 
band from Spaiz. 

The Nise Hewrs’ Mopeverut—Messre G. K. Stothert 
ard Co,, engineers aml irom shiphuiliders, Hotwells, have cos. 
ceded fo their men the nine Bours’ systems to commence 
Janwety 1, 1k72. The workmen conertned hare parsed a 
resnbotion thanking the flees for the cordial manner in which 
the eunevssion was made. 


Gloneeeter Iegen Company (Linmifed).—The Gloueoater 
Wagon Company i Lamited), is now employing about 1000 
hands, (nm Satarlay a meeting waa lieht im ome of the 
large werkshope in mi to the shortening the hours of 
lateur, The men ademtiod that they were well treated, and 
the reaall of the meeting wae that a delegation wae ap- 
pauted to wait upon the eubananager ancl ask that the 


















it ist be confesse! Uiat these results are anything 


peed of Inbour might be reduced to D4 hours per week. 
No doubé ws emtertained that the application will be granted. 


Trade of the South Water Purts—The forsign exports of 
cul fron Cardiff in Ovieber were 221,423 tons, againet 
16,719 tome in October, 1870; from Newport, 34,020 tome, 
against £2,028 tons im October, 1470; from Seransea, 60,181 
tons, ayninet 40,644 tons in Ortober, 1870; and from 
Tianefly, 20,641 tome, against SLBO tone in Chetober, 1470, 
The shipenents cosstwise of cond from Cardiff's October were 
80,107 bone, against 70,025 tone; from Newport 70,224 toma, 
agninat 0,265 tone; frac Swansea, 15,870 tons, agninet 
19,120 (ome; aed from Liaoclly, 14,494 tons, against 15,163, 


Avowmonth Duck Works—A landsip has occurred at the 
sew dork at Avonmouth which must necesenrily delay the 
works te suue extent. The damage actually Sess is not 
expected, however, to exceed TMI. 


Great Western Railwag—-The Great Western Railway 
Company Las given notice of ite intention to apply to 
Parliament for pawers for the purchase of the Swansen Canal, 
aml for the construction of certain bramch lines up the 
Swansea Valley. The Swansea Valley ie considered to com. 
tain a large amount of, at present, dortsant mineral wealth. 


Nantygle aud Haina Tron Works Company (Livited)— 
Tt is announced that Mir. H. Bailey, late of the firm of 
Meters. J, amd CO. Hailey, has joined dhe Board of the Naty. 
glo and Binina Tron Works Company (Limited), Sandre 
important extemsions and improvements ate about to be 
carmed out in the ertablishznents of tho company. 


Groot Western StormaAlp Lina—We wnderstand that 
Meesrs. Mark Whitwell anil So bave let a contract for a 
sHnd steamer for thie line. The steamer ia being built hy 
Mears. W. Pile and Com, Sunderland, and sho is to be realy 
for the station in April, Her groms reguder tonnage will bo 
1670 tons, and she will be sparadeckad. Her engines, which 
will be om Allen's patent compound prineiple, are bezng eou- 
stravtol by the North-Eastern Marine Engineering Con- 
pany. They will be 7") borse power effective. 


Reve aed Moumouth Reilooy,—This line is exported to he 
completed aod to he ready for trafie by the close of meat 
euramer, The contractors, Mlewera, Fishank and Oo, are 
employing as many labourers a4 they can obtain, 


Labour in Water —A for of the leading articuns belong- 
ing to Rhymney, Ebbw Vale, Bieina, von, Alwray- 
chas, and Postaowynydd fron Works have hed a spemal 
torcting at Brynmawr for the purpose of considering the 
nine hours system, The mecting strongly seapported the 
mew morement, which has become ao pemeral, 


Croseeg the Serers.—Thero appears to be a prodigious 
furore just at present for schemes fur crowing the Berern, 
Vhree of the new pregecta penpose to» ernee the Severn by 
bridges at Sharpasea, two by high-level bevdges from Thien 
ham and Calllest redpectively to Alusondsbury, and the sizth 
br tunnel at Portakowet. Five at least of these schemes must 
ebvieasly come to grief. 


Trewerve in Bristol The Bristol Towa Council bas 
held a meeting om the subject of Isying down tramears in 
that city. The question discussel was whether the tram- 
ways should be laid duwu by the corporation or i 4 private 
company, and after tro hours’ disctessiom it waa eclhed, be 
a majority of 33 lo 15, that the work, if undertaken at all 
should be undertaken by the corporation. ~ 


NOTES FROM THE NORTH. 
Guasaow, Wednoaday. 

Glesges Piy Tron Merket-—Since this day week 
has ageia been some fluctuation in the price of pig tron im the 
Glasgow market, but still it camnot be denied that, speaking 

enerally, there is a healthy condition pretsihng, On 

‘hursday last pricce were up at GM, und Oa. Id, cash, and 
@nL. fd. one month; to the close, however, there was 
adectine. A fair business was dome the following day at 
2. to a 4id, cash, and 68. Gd. to §8a. Od. one month. 
The essh price declined on Monday to 7s Lid. and the 
month's price to Gis. dd. the market closing of somewhat 
higher prices. There was an improvement galeries, ane 
to-ilay's market has beew strong with pris up to GMa fd. 
eash and (9s, Lid. one month, chosing sellers at these prices, 
burers 1 jd. per ton kee, ‘The special heneds are remaining 
very Girm, Gurtebertio and Coltness No, 1 still at 828. per 
tom, and other brands nt proportionate rates After a long 
siccmion of large weekly shipments there has at last been 
a beeak. the shipments fur last week having only amounted 
to 6 total of 19,;79 tone as against 15.555 tons in tho corre 
sponding week of laal year. It should be remembered, how~ 
ever, that sberut thia time last year the German porte had 
just been opened, and that in comsequenes there was an ex- 
tracrdinary inerrase of shipments to Fatherland. Sosieh 
iron ia very scarco in Ameries, and prices are golag up. The 
public stores in Glasgow ar sveding out « lerge nimoust of 
pig iron. 

Royal Seutfish Society of Arts—The asual meeting of 
this society was beld in Edinburgh oa Monday ovening, 
when Dr. Stevenson Maendam, F-.S.E., read a watuabbe 
rommuciention on the relativn pSotogenie wale of re 
tsbly, animal, and mineral oils, ond coal gas, After giving 
man interesting drtaile obtained by experimental research, 
Te. Macadazn said that parailine cil and gas are cheaper 
than any of the other materials Where any reasonable 
qaantity is wed, gas is decidedly the cheapest: but where 
extremely snail jets are eraplored, the ordinary parailine 
lamp haa the advantage in respect of cost, though is requires 
some trouble to keep itim order. Im concluding bis paper, 
Dr, Maendam called sitention to the fact that the re 
Gued paraffine oil weed is lamps, und which cota 2x por 
gallon, is somo feres crulo paraffing cal cuating only 43d. or 
the per rallies. It be rnid, they ooald get the crude cal 
broken up inte a porimapent gas, be did mot soe why an illu- 
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minating should mot be got at 
Miller seid that in Prussia, Sbcbie, and ocho rte of the Com- 








lining mixture; the very heavy and exhaustive labour of 


puddling is performed by eteam powar, thereby enabling one FOREIGN AND COLONIAL NOTES. 
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tinent he had seen gas made from the cru fine oil, | skilled man to attend to the w ofa large quantity of| International Telegraphic Conference.—At this Conference, 
which was said to be not only better than that sede from | iron; the bringing to nature and balling of the iron is com.| to be held in Koso early in Documber, T will bo 
coal bat much more ical. Mr, edd said that some- | pleted by the rotary action without the use of rabbling, ex- a te oa by lzzet Efendi, lnspector-general of Turkisl: 
thing of the kind bad been done is this country under | cept when the heat has to be divided into smaller balla; and | triegraphs, and Yoneo EGendi, one of the superior officials of 
Moshross pete ty wicing So orate ct oil eke levee se” Tos coh el tae trom csleel peter | | Tersich Orde 

a jone ima retort. Grent di iy |S ewt. wy s coat of t race, a uet - = . ae . 
had, howerer, been fownd in getting equal reealte. Str. coskiar’h we about the same as that My the a Turkish Ordwance.—Iho Grand Vizier in company with 


Miller anid dhat on the Costinent the was to run the 
crude ail isto the retorts, which were aten usifurm bow 
tom Div. Masadenn so08l Chane vas ne Beaty 
getting a good from |, but difficulty wns to 
fueron Keep ie ality for ore than ay re 
took place, and a vote of thanks was 
accorded to Dr. Macadams for his paper. 

Now Haedie for Railway Cartes Doers.-Mr. Jones, 
locomotive superintendent of the Highland Hailway, bas 
invented a mew handle for carriage pr Its | ad 
vantage is that once the door is shut, and the handle turned, 
no thoughtless or accidental interferenco will have the effect 
of throwing the door open—a thing that sometimes may 
occur with the common handle. "The 


See ieaaaea Wa cebeataal tal See, ache oll Pan Re ces ct ie on bees andl 
charge ne royalty 2. per tom. It is very jo that tome | sninutely inspected various guns in process of manufacture, 
of ba Konwe vale Glog my bemiveet gm expressing his satisfaction with wbst he witnessod. 
flere Ironstone in f “ere Pint riet— . Pe 
At Kiskiathaun, pene ftedear, on the alate of Me. Now-|, St Francisco Dey.—Tt hne been proposed to bridge the 
comen, a seam of ironstone about 9 ft. thick has been dia- | Way af San gag wd pile we 4 — gale 8 ae 
covered. stance from a et oo one ba 
Tron Shiphailding.—On the Tyne every yard is as busy 24 about 100 miles. The project has at present, however, only 
posible is plenty of work om the Wear, and the | Teached a very imperfect sage of development. 
wilders om the Toes are fullof orders, Om the latter river) Rails fir Spain.—The Moweoau-cur-Sambro Iron Works 
Messrs. Backhouse and Dixon, of Middlesbrough, are ox-| Company haa nbtained a contract for G00) tons of tails about 
cewdingty busy, to be used ia the construction ¢ of the Medina del Compe and 
NOTES FROM SOUTH YORKSHIRE,  |3eamee "7 i ae ahaa at 


and simple. On the inner side of the ordinary cross . ; Saerrinen, Wedeesday. | aig Moerdyck BridgaThis splendid work will be rend 
illo there is cemell handle of trigger; both are Completion of the Halifax and Ovenden Junction Builway. | ¢4¢ trailie, it is npuied, nly otst year. There will thea 
together, the inner handle bein, out simply by ahut- — nr committers of the Great Northern and Lancw- | oety remain the Rotterdam bridge of vieduet to be carried 
ting the fazed 00, when the Intch is tarned, the door | *hire and Yorkshire Railways have resolved to proceed at | out to establish the direct communication which has been 


ence with the coestruction of this shert line, It is aboat 
two and ® half miles in length, commences neat the Halifax 


































opens. long desired bet Amsterdam and fi 
lock, and the handle cannot possibly be tarned unless both . sere os aa 
handles are fe » A 


_ | passenger station, through that town, and terminates| Nese Steam Leee—Tho Tenasserim (#+-), the firat of a 
tage is the Z em parpene ha Inigo on advan- | PO Tutine Field Mills. in the parish of Orenden. ‘The en- | lino of steamers which is to run regularly between Glasgow 
used at present is dispensed with; in fact, the Isteh is not gineer to tho scheme is Mr. John Fraser. There will be one | end Rangoos, has arrived out, She is a large and powerful 
likely to become aither too stiff or too slack. At first sight viaduct of $l or 42 arches, a tunnel of about 250 yards in| vessel and sho came out to Iniia vid the Suez Canal, Along 


or ‘ 
it scoms as if passengers inside the carringe must open the length, and somo tolerably heavy cuttings. 
t, Railway Ii ts in South YortshireI am ins 


formed that the Manchester, Sheilleld, and Lineolnehire 


with a valuable general cargo the Tenasecrim brought out 
in pieces a new steamer for the Irrawaddy Flot and 
Hurmese Steam Navigation Company, which will bo pat up 
at Dalla ned whict: will, it is expected, be ready fer service 
wy the elowe of the year, This new river boat is to be named 

Alompea, and she is guaranteed to attain a high rate of 
epeed. 

Ceatrat Pacific Roilroe?.— The avnoxed return shows the 
weight of through freight passing over the Central Pacitic 
divesion of the I tilfie Haileeedd during the firet nine months 
of this yearr January, 1,521,088 Ib,; February, 1,603,248 Ib. ; 
Mare, 2,746,240 1b; April, 4,915,071 tb.; May, 7,008,441 Ib. ; 
June, 5,701,700 tb. ; July, S.97S,755 tb. ; August, 5,166,663 
Ib,; Beptember, 5007,607 1b, The tenific tor September 
was 1,000,000 lb, larger than ia any previows month this 
yea, 

Progress in Brozil,—The Uniow Tedustrial Company with 
& capital of 40101, bas been formed with the mew of 
assisting inthe improtemests aed steam navigation of the 


additional guard Fh rot rahe eds 

ease an 

and Wil 46 posentel Ion basily 6 ing a door 
out before the train atopa The of etilt- 


g 





was held yesterday, The su; tendent’s shows that 
the water in tore om the 2drd inet., waa aud, 074.301 eubic 
feet. There ia a great demand for the water for the public 
works of the town as a source of power, and in uenen 
much anxiety is felt for the water at the New Gryife Works. 
But this cannot yet be turned on, as it is not sufficiently 
sweet for domestio use, 

The Nine Hours’ Movement ot Halifer—On ‘Thurslay 
evening last a moeting (convened by the Nine Hours’ League) 


7 of mechanics, blacksmiths, machino-joiners, &e., was beld in| Campos and Macahé eanal, and maintaining a lino of 
Beas et “Th sceneben tos ameed oa Temperance al, Usliex, for tie purpose of receiving | steamers betwees Macahé and Kio de Janeito. It is also 
vance per hour, to commence on Ist January next, reports from the representatives of various factories in refer- to aid ia establishing » factory of turf fuel near 


ence to the applications made to the employers foe the eon. the eanal. 
common 


ef the nine hours. Mr. RL Craven, ident of the ; ite ive Prees 
Gates tengues sceapoed the chs. A umbre of reports | wat rome sabi of WAV, fr w Thou foal steamer 
was wade by various representatives as to the disposition front Alm dénhas to Jacu, , 
of the employers with respect to the movement, but nose of ee ; se 
them were deemed satisfnctory, Messrs. Crossley and Sone,| Gas ia Paris,—The revenue of the Parisian Company for 
nnd Messrs, Whitely and Soea were in farour of 51 hours per | lighting and beating by gas bas not quite regained ite old 
week at 278, overlume to be G4. per hour. A resolution | importance, ‘The recespte of the company in Ovtober were 
was disapproving of any terms other than the nine | 122,918/., ns coeapared with 119,001. in Detober, 169, Tt 
hours per dey pure and sama le. During this week a strike | would be almost useless of coarse to attempt a comparinon 
bas bappily Deda averted at Sheffield. ‘Two men (engineers) | with October, 1871) 
in the employ of Mesars, Davy Brothors, , could) —Rpasitien Rirers—The exploration of the Rio Xingn bas 
been effected foe 140 miles wp stream, or os far as the lowest 


not nares with their employers as to the manner in whieh 
the St hours sbould be worked. On Saturday Inst they | rapids, These are belioved to be practicable, but had not 
seot Mesars. Davy a circular in which it was stated thet | actaglly been passed by the exploring steamer. The stream 
unless a notice was posted before 5.80 pm, on Monday, is rej iol to Lave beca found. as a rule, to be five eailes tn 
agreeing to the propositions of the men, they would strike. | wideh and nearly # mile at the narrowest yroint. 
Fortunately some modiSeations were made on beth sides 
Sewage of Buenos Agree—Mr. Bateman has bern con- 
sulted upon the sewage of Buenos Ayres, ani it is understood 


and the dispute was prevented, 

Great Puilure at Sheficld—A meeting of the principal | (h4; be has written London fo Senor Aguirre to the 

tube 5 ft, in diasmeter Inid al 

Kelhara Forge amd Rolling Mills, Sbedeld, was held in the —“ te —S of the iver: Plate hebwana Sonera 
Cuthers’ in that town on Thursday Jest, About seventy | and Quilmes will be sufficient to carry off the rewage. But 
as the casting of such @ tube would be extremely costly, ho 
recommends instend the use of two tubes, ench 3} ft. in dia- 
meter through which the sewage could be forced by eveans 
of a steam engine of moderate power, The custof the works 
thus propeeed is cotimated at 80,0007, 


Canadien Euterprisa—A new tilway project has been 
started in Montreal, which may be atten with important 
resulta to that city, Sir Hugh Allan, of the Allan Steam- 
ship Company, bre bees appointed prevident of a aay 
been | to build « Northern Colonisation rod rupning rom 
Moatreal to (Mtawa, where it is to connect with the Canada 
Central Railway at Pembroke. Thence a tine of 180 milea 
isto reach Lake Nipissing and there to comnect with the 
network of lines in connesion with the Northern Pacifle 
Railroad already im course of construction. A bridge is to 
be thrown across the St. Lawrence at the Isl of St. 
Helen's 


Subeidiea for American Otcan Stermers,—The New 
York Chamber of Commerce recently had under considera. 
(on an appliention to express an opinion in favour of money 
subsidics from the United States Congress in support of the 
recently established line of steamers from San Frnmcisoo, 
California, to Molhourne, Australia. A committce appoented 
to examine the question reported that in the present cedi- 
tiow of the mational Gnances and with the prospect that some 
mrawares tiny be required to revive the general shipping 
mueres of the United States, it was Syren to on 
an application to congress to grant the proposed subsidies 
for the lino of steamers to Australin, After a long and 
animated discussion, howover, it wns finally resolved to refer 
the report back to the committee with instructions to pre- 

i reselutiogs in favour of a liberal subsidy to the San 
rancisco and Melbourne steamers. 


likely to ba beld at which the masters and men will muteally 
strive to adjust the matters in bay anny The rate of wages 

press Syd. to 64d. per hoar, 
Owing to the enermous development of the sagar-rma- 
chinery business and marine engineering in Glasgow aed on 
the Clyde, this trade has eome to assume very large disnen- 
mous. : 


: 
: 
H 
i 


zane Orders in the Boiler-Moking Trade—In conpesion 
with the present state of the boiler-making tralein Glasgow, 


eluding work for Kussis, Milan, Lendoe, and variows other 
places. Ho has lately boen asked to tender for the boilers of 
8 large steamer now building at Sunderland. . 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


Mropvirensovan, Wednesday. 
The Cleveland Trou Market.—Yesterday tho attendance 
on ‘Change was not so large as om the previous market dav. 
Comparatively little business was done, but there were more 
buyers than sellers, The fact is that, although the produc- 
tion is inerensed nearly every week, the demand is 90 much 
heavier that iron is scarce. ‘In ome case yesterday a parcel 


next year. There isa capital local and general de 
all descriptions of pig irom. There is every indication that 
prices will be fully maintained for some time to come. 

The Finished Iron Trade—Escepling that the demand 
for rails is better, and that prices generally in the finished 
iron trade are improving, there is nothing new to report. 

Puddling by Machinery—Laat work wo stated that it 
would be a nionth or two fore the commission sent out to 


a 
pein difficulties are attributed to the expenditure of large 
euma in im ts and additions to the mills and presnires 
ieee 

Newark, Melton Mowbray, and Leicester Proposed Rail- 
wayso—Notice is given of an intended applicwtion to Parlin- 
ment by the promoters of the Newark, Melton Mowbray, 
and Leicester Railways, under the owspices of the Great 
Northern, The proposed line is to bare the Great Northern 
at Newark, and procced to within a short distance of Bottes- 
ford om the Great Northern, Grantham, and Nottingham 
braceh. It ——_ forwant to Melton Mowbreny, and thence 
4 to Leicester. ere are to be connecting branches east and 
in the consumption of coal, varying acea to the size of | west at Bottesford, a branch to Waltham, Leicestershire, and 
ad foley mer -_ an Fad of aad IA inte cnuch ae tof ag Midland — Mowbray and at Leicester. 
from. ality echemo wil roemns excoeding! 
Cie chirge 3 pig mctal ineleed of the waaal las, doubifal, poladiass ete e 

being obtained by the reduction of the rich 


at the Inst meeting of the Iron and Steel Institute at 
adley, he claimed for his revolving furnace the following 
advantages: A saving im the cost of labour, and also 


——————=—= EE 
A New Resstas Pout.—Tho Russian Government have 
aang a concession for the construction of a railway be- 
ween St. Petersburg avd the mouth of the Neva, where « 
great commercial port, with docks and warebousns, is to be 


. 
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RECENT PATENTS. 
‘Ture following speciScations of completed patents are all 

dated within the year 1876; and that year should be 

in ordering them, at the anmexed prices, from the Great 

Seal Patent Office, Chancery-lane. 

No. 3290, 61.) William Robert Lake, of Soethampton~ 
buildings, patenta, as the tof Patrick Sarsfield Devian, 
of New Jersey, aad Laae P. Wendell, and Stephen P.M. 
‘Tasker, of Philadelphia, U.S., arrangements of bearing and 
buffer springs for railway vebicles, Re, In these springs 
a bollow cylinder (or cylinders) of india.rubber is combined 
with @ metallic case and planger in euch a manner that the 
eo lom of the epring Ss realsted by the joint action of 
the india-rubber aud the air contained im its cavity The 
annexed sketehes Figs 1 and 2, show one arrangement of 
this spring, while Fig. 3 shows the indla-rubber cylinder 
removed from ftvcare, Et will be soot that the india-rabber 





machine the dressing is performed & suitable 

blade which is moved we aad coat, & euitable perms 
coe soso direct to the piston rod of an overhead steam 
cylinder, 

(No. 8887, le 2d.) Andrew Howatson, of Mazebline, 
patents an arrangement of puddling furnace te which re- 
ferences haa bees several times made in our pages = We 
Pes probably describe this furmsce fully at some future 


Coldfield, patents the simple machine forskinning potatoes 
described by ws in our account of the Royal Agricultural 
Show in July Inst, Vide page 44 of the present volume. 

(Ne, SOG, Is, Qh.) Edward Foulger, of Liverpool, 
patents arrangements of permanent way for tramways, bis 
Plans fncleding the use of rails having two or more parallel 
grooves in their heads so a8 to enable them to form a com~ 
pound track. The patent also embraces modes of utilising 
this compound track at points when two or more lees of 
tramway braneh off or cross cack other. 

(No, 3318, 104,) Albert Mareius Silber, of Wood-street, 
Cheapside, and Frederick White, of Camberwell, patent 
arrangements of roof lamps for railwny carriagys, these 
lamps being specially adapted for burning petroleum aud 
other mineral oils It is probable that we may illastrate 
one of these lamps shortly, 

(No, 3522, ln 2d.) John Hargrave, of Heaton Norris, 
patents am arrangement of railway signal intended to be 
set to danger by the pasage of a train or engine past a 
given point, and kept im that position wutll the ssid engime 
ortraln has reached some poist in advance. The whobe 
apparatus would probably come to grief the firwt time it was 
acted upon by a train passing it at a high apoed, but Mr. 
Hargrave may have the consolation that im this respect, as 
woll as in many others, it does not differ materially frou 
some dozens of plans which have been proposed by previous 
palentees, 

(No. 3825, fd.) Jobn Reid, of Lelth, patents an ingenious 
form of fluid moter, the general arrangement of which will 




































factaring selenitic mortars and coments. General Scott’ 
plans have already been noticed in this journal. 4 











AMERICAN RAILWAY STATISTICS. 
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PR, cag Bay recently pablished “Hallrond Manieal” wo 
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cylieder will be expanded laterally by its longitudinal 

, aol the tateral expansion serves to prevent 
the escape of air. The plunger is, however, titted with « 
valve opening inwards fur the purpes of adntitting alr 
to the interior of the cylinder to make up any low due to 


leakage. 

(So. $202, Is. 4d.) Jobn Donald, of Glasgow, pa, 
as the agent of Carl Wittenstriim, of Motala, Sweden, 
arrangements of furnaces in which the fire is fed either 
continwously or at very brief intervals with fuel beokes 
into small pieces and introduced through a sitmated 
Ja the Grebox crown, Arrangements are provided for ad- 
mitting air around this bopper as well ax through the flre- 
grate im the ordinary way. The patent inchedes the 
application of these plans to furnaces of various kinds and 
to steam boilers. 


(Ro, 5295, 1s 44.) Fulius Frederick Moore Pollock, of 
Leopold-street, Leeds, patents several arrangements of 
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however, that coal using @ amber of 
(and those mostly 4-whtealed) wit cnmiperssinate few soe. 


h 
locomotive power in proportion to the amount AL. 
lowing 50 ft. only aa the length of « car, we would hare, if 


mmeachii for pulverising or crushing cemeet asd other all the cars were in one train extending 
bor erased We cannot describe these plans brie@y. from New York to the Mirsissi 2° while, allowing 

(No, 5297, Bd.) Robert Baird, of Groemock, patents 50 ft. as the Jongth of engine » there would be & 
arrangements ef punching and shearing apparatus in which line of locamotives 190 miles Jong. The total mileage of 





the pressure in so applied by the action of cams rolling on 
each other, that it is the grentest at the commencement of the oie Padi. longth of its roads; Pennsytvania follows 
action of the punch when the latter has to encounter the re- eel meee Ap Roa Now ey Ohio, Indiana, and 
sistance dae to the whole thickness of the plate, The| be understood from the annexed diagrams, From these, It ing with ode lakers he = territariea, comelurl- 
includes a variety of forms of apparatus. will be seen that the measuring chamber bs a sogmental | Gaaette. Chleage 
(No. 8900, 4) Jobn Moore Hyde, of Greenwich, | cylindrical provided with a radial pixtom capable of slidin, — 


patents armoer-plating ships, dc, with steel plates having 
their external surfaces hartened o¢ tempered, these plates 
being either used separntely of ln contineation with fron 
plates. We greatly doubt whether the hardening of the 
external surface of the plates would have any beneficial 
effect, and it would certainly be difficult to carry out in 
practice, 

(No, 3304, 84.) Syitney Smith, of Hee Gree Brow 
Works, Nottingham, patents the 
form ef valve shown by the 
annexed sketch, Te will be seen 
by the latter that in this arrange- 
trent the passage is cleeed by a 
valve which is tightened up 
against its sent by a wedge plece 
at the back, The stem of the 
valve enters an elongated bole 
in this wedge pieor, eo that in 
opening the valve the wedgepiere 
is first raised by the screw so as 
to release the valve, the valve 
and wedge piece subsequently 
tining together, (mn the other 
hand, in closing, the valve and 
wedge piece decent together 
until the former is opposite ite . 
face, when it stops and the 
wedge plows, being forced down 
farther by the serew, tightens it 


diametrteally through its axis. The fleid to be measur 
enters at the bower openings shown, and forces the piston 
rommul antl it arrives in the position shown by dotted lines, 
whem the piston drops diametrically throngh ita axis and aa- 
sumer a position similar to that which it occupied at the com- 
meneemont of the “ stroke.” This stiding movensent of the 
piston noovert the opesing for the escape of tho fluid 
which haa been measured, Le will be soon from what we 
have stated, that the piston turns on cach of its opposite 
edges altornately, its nemi-revolutions being alternated 
with the sliding movement already referred to, We have 
heard a good account of the performance of this moter. 
(Ne. 5528, 44.) Jacob Geoghegan Willang of 9, St. 
Stephen's-crescent, Paddington, patents modes of barning 
powdered fuel. Mr. Willans claims constructing “ furnaces 
in soch & manner that a blast or currunt of air in whieh 
fuel is beld cuspended is caused to pass to the chamber or 
place where thy beat is to be used through, underneath, and 
aenongst coke or other open fuel contained in a fire chamber, 
each fire chamber being closed at the bottom, excepting an 
apertare for the escape of Hag.” The patent aleo includes 
the use of sieves for distributing the powdered fuel, and the 
combination of turbines with the fuel feeding apparatua for 
the purpees of enabling the latter to be worked with great 


Cananran Tethotarmy.—In 1660an Act was passed in- 

if the Canadian anit Bu; in Telegraph Company 

for the purpose of evtablishing phic communication 

between the continents of Europe and North America, vid 

the Straits of Bolieisle and Anticosti, or Labrador Coast to 

Greenland, Iceland, the Faroe Islands, amd Scotland. It jw 
ject 


the International big Conference about to be held at 
Rome, The Dominion Telegraph Company is increasing 
its appliances in order to moet its Increasing 

Resstay StxAM Navicatton.—The Russian Steam Navri- 
gation, Trading, and Ohlessa Railway Company have 
recently ord three steanirs of Messrs. Samuda, Brothers, 
three steamers or Messrs. J. and W, Dudgeon, and three 
stoamors of tho Thames Iron Works, Besides these they 
have at present building by Moesers. Sameda, Brothers, one 
lange steamer for their home trade and one by Mossrs. i 
of Gateshend, for their China line, so that their fleet wi 
exered 80 steamers Tho company hare also belonging to 
them about 700 miles of railway oxteoding from Odes 


regularity, 

(No. 3932, 10d.) Walter Williama of Wednesbury 
Oak, Tipton, patests, as s communication from Hobert 
Briggs, of Philadelphia, U.S. an arrangement of rotary 
shearing machine which we intend t flustrate shortly, 
and which, therefore, we noel not deseribe hore, 

(No. 5533, ta. 4) William Firth, of Leeds, patents a 
toachine for dressing cannel coal or other minerals, In this 


yp. x steamer Nachimoff, which made the first vropagu to Bomba: 
(No. 1306, 1s.) James Lamb bevel Preparing to leave Englaud for a second passage S 
port, 


Hanoock, of Ley Hill, Sutton 


northwards and towarde the Austrian frontier. Their. 
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CROSS AND LARSEN’S PERMANENT WAY FOR TRAMWAYS. 


We lestrate, above, one of the most successful forms of | 
permanent way for tram roads, which has yet been intro-_ 
duced, and which is giving jcreat satisfaction in those parts 
of the metropolis where it has been extensively Laid down, 
anil exposed to the action of very heary traffic, a+, for la- 
atance, at Camberwell, Walworth- New Kent-road, 
Westminster Bridge-road, &c, The construction of the per. 
masent way, which has born designed by Mr, J. D. Larsen, | 
of Tramway Wharf, Greenwich-rond, will be understood from 
the engravings. From the perspective view, Fig. 1, it will be- 
seen that the permanent way consists of cross sleepers laid nt 
short intervals, and supporting longitudinal sleepers connected 
to them by angle brackets splked to both. The rail which 
rests upon the top of the lomgitadinal sleepers is rolled with 
flanges on each side, as shown, whieh are deep enough to 
receive one end of a strap, or half staple, the form ef which 
is shown kn the eelarged sections, The upper end of thls 
half staple is provided with a spike which passes through 
a corresponding hole in the dange of the rail, whilst the 
lower en has a hele through which a separate spike is 
driven into the longitudinal sleeper, With these fasten- 
tng, whieh are placed at short intervals, the rail cannot 
become loose from the sleeper, and one of the great diffi- 
calties so common in tramway maintenance ls avoided, in 
addition to which a much better and more convenient 
fastening l obtained than that in which vertical holes are 
drilled through the rail at the bottom of the groore, and 
screws are pasted through (to attach it te the sleeper. 
Another er Mr. Larsen's method is that there can 
be no percolation of water through the holes of the rail to 
the sleepers, which are thes preserved from injery. 

Tn the engravings are also shown two other forms of per- 
poems ing 2, 5, 6, designed by Messrs Cross and 
Larsen, and whieh, being wholly of iron, are especially adapted 
for tropical climates. The longitudinal sleeper is in effect 
# light cast-iron girder, with a large ces od of the web 
cat away for — the weight, and by the combination 
adopted, an extreme lightness is obtained, the whole of the 
permanent way weighing only 62 tb, per yard. 

The necessary of ty ia secured by pla 
« layer of felt, or similar material between the steel rail 
the sleeper, and this medium is aleo an effectual preventive 
against crystallisation, which would otherwise destroy the 
cast-iron » The mode of securing the rail is shown 
in the section, where ft will be seem that the raile and 
sleeper are drilled at intervals with vertical boles which 
enter a recess formed in the under side of the upper flange 
of the sleeper; screws with grooved heads are passed 
th these boles, and engage in nuts which are placed 
Joose in the recesses alluded to. By this means whenever it is 
necessary to replace a rail, the ation can be performed 
without disturbing the sartace of the road, om either side of 
the rail, which is no small advantage. It is claimed also 
for this arrangement that it is expecially esitable for axphalte 
laid roads, on whieh the last advantage named will be fally 
appreciated, Fig. 4 is a section of alight form of per- 
manent way for railroads, with a continuous longitudinal 
sleeper, which is also shown in the engraving. 


Rawsome’s Antipictan Stoxe Compaxy.—The gold 
tarda] was lately awarded to the Pacific Stooe Company, 
established at San Francisco, for the samples of Hansome's 
artilcial stone manufactured by them, and exhibited at 
the San Francisco State Fair. lad to notice the 


LOCOMOTIVE BUILER CONSTRUCTION, 


Tue fourth annual meeting of the American Railway 


Master Mechanios’ Association, was beld at Louisville on 


the 
12th of ber last. After an address from the 
Presiden’ . atte 


— The in as follows: cae 
Your attention is invited to the fact, that aa this is their 
third upon the firet-mentioned subject, it is difficult 
to avoid going over portions of the ground covered b 
ious reports. Your indulgence is neked for any 

te 


ess, or should they 


2 Do you advise 
ide shell of Jocometive boilers ? 
sheets more apt to 


i 


yes, do 
locomotive boilers? If yes, do you prefer them to iron? 

7. Has your — ice durin u 
gested any desirable changes in The construction or brvcing 
of locomotive boilers ? 


& Hf manufacturers will furnish the material of the re. | resulta were ss follows; 
quest size, would you sdvise making the cylinder part of | No. 1—Broke ander a strain of 77, 


boiler in one aheet, extending from smokebox to throst- 
ahects? 


esting om ite corners, eautalss om its sides the pressure on 
crown sboet, except where relieved by braces ¢z- 
i the crown bars to the outside sbell, the ‘ 


deposited thereon increases the liability of the shoet 
Cas you suggest « plan which will avoid these difficulties 


was | other 


rant any 
the substitution of steel plates for iron, prio 


: 
£ 
5 
P 
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é 
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without lessening the strength of the boilers? 
please do so. 

Although four humdred circulars were sent, only twenty- 
three answers were received, principally from important 
roads, 

To the Gret question, a number of the replies state that 
ptorl plates, a8 now manufactured, ate too hard, and os they 
harden by ese as furnace sheets, they are liable to crack. Oo 
the Illinois Central Railroad four steel furnace ahoets bave 
cracked. Ono wasn back fue sheet, and three were sido 
sheets. These were in all probability bard when manufac. 
tured, and the bardeces incressed with use until they became 
too brittle to withstand the strains caused by unequal ex- 
parson and contraction. 

On the Chicago and North-Western Railroad a side shoot, 
of a stoel furnace, cracked while the engioe was standing in 
| the engine-bouse, and while the men were cutting it out, the 
other mde sheet also cracked, Isis probable that “ blowing 
off” the boiler, and while hot filling it with cold water, pro- 
duced aneqasl contraction, resulting in the failure of the Gret 
jaheet, Cutting that one out jarred the other while subject 
| to an undue strain, whereupon it abeo failed. 

Sometimes a sheet will be found too bard to be worked 
into shape as readily ae is desirable, bat your Committee are 
of the opinion that, in proportion to the number used, no 
| more stool sheets fail on aceount of being too hard than do 
bros ahoets ca account of lamination, blisters, &c, which 
faults are pecaliar to them alone, and are not found is steed 
shoets. 

Reliable boiler material ls a necessity, and railway mana- 
look to the manufactururs ior it, A removal of all 

to accident on account of excessive bardmess, or any 

ia aring, must be obtained. —— 


the ropriaty of re- 
uiring them to give 4; siteation to ductility and 
Sorgen coo tl faance soe : a SS 
answering the second question jew favour the ea 
Selon ie maid of beeomotive 

ia not 


If yes, 





a 
irom, and the 
favour of steel. 

Stoel sbeots, soft enough to aoc 
decrease in thickness. 


, which, if mado, 
hand bali rs one the rivet seams, from 
strains due to capendin 


contraction. During the 


6, Rive: 0a used sott stec] rivets in the construction of month your Committee experimented upon the tensile 


ith of stor with a view to giving you ite breaking 


‘the Inst two years sug- | straio per square inch of section, 


Three pisces of y% steel plate, ductile and bomogemeous, 
Lace foes Ty abe ly hydraulic pressure. The 


were pro} 
Iba. ‘ 

71588 = 

4,051 e 


Making the « - Tile = ~ m 
stretched bat little, and was very slightly narrowed 
stretched rather more 
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will have at least 90 per cent, of the strength of slecl made 
ductile enough to allow ready working, 

For furnace plates, howerer, your Committee prefer steal 
to iron or copper, for the masons stated ot Jongth ia their 
re de yovar etcond and third conventions. 

The opinion generally, expressed in reply to the third 
question of your Committee, ie that stocl fue shorts are mo 
more apt to orack from frequent enulking than the beat Low 
Meer iron flue sheets, with the same thickmess of mrtal be- 
tween the flere. This is trae whem the steel ie eodt and the 
heat hat been annealed thoroughly after beung worked lato 
shape; but if there isany conmderable degree of hardocsa 
it will increase when the sheet i put is service, and render 
aloe te ory e Ie oe are enft no trouble from 

is cotiee Dee: apprehended, vided they are proper! 
annealed after being flanged, ™ ij J 

No idetinite replica were obtained to the fourth question, 
Several master mechanics state that thay are watehing the 
comduct of stecl sheets to discover whether or pot they are 
wore liable to fail, with the ordinary deposit of scale and 
mud upon thea, than Low Moog iron, 

Your Committee are of the opinion that whenever the 
water is greed, anil Che deposit of scale and mud alight, atee! 
ia no motw liable to fail from thie cause than the best Low 
Moor plate. Blut where the water is very impure, aad 
heavy secumulations of seale and mud occur, eepecialiy on 
the crown sheet of furnace, your Committees are of the 
opinion thatatee! is more linble to crack than Low Moor iron, 

Your Committee do not recomend a wilet water space 
poale | in. which is ample for froe crealation of the water 
around the furnace. 








Your Committee have no information about the uss of 
steo! rivets in the construction of locons:tive boilers; mor have 
they any knowledge of steel rivets being used by rmilway 
master mechazios for the purpose eporied. Tho general 
ansewr returned to this qdestion ie: "1 have nerer used steel 
rivets.” Under these dreumelances your Commiltee me no 
reason for recommending a change, but sdviee further in- 
vestigation. 

No changes in the gearra] form of bracing of locomotive 
boilers sre suggested in the communications sidreased to 
your Committee, Mr. Johann, of tha Missouri Macific road, 
cent a tery complete drawing of a passenger locomotive boiler 
bailt by him. The manner of bracing the diferent parts is 
cloarly phowsa. A inud dram is attached to the forward pect 
of kyctous of waist. Lap-wolted joints aro used, aod the fur 
saci sheets are steel, Tue drawing is submitted horewith, 

Mr. Robinson, of the Great Wostern Railway of Canada, 
states that in staying crown shecta bo uses Sx } bars placed 
fongitedinally, and rupported by hanging links secured to 
iron, inverted to the outer shell for Geabos ; from 1b tod in, 
is the space ha allows between the crowm bers and crews 
sheets, aed a washer is placed around oach crown bolt, as 
ia the usual custom. 

One of your Comumittes, Mr, Hayow, of the Illinois Central 
Railroad, subanits « plan for staying crown sheets of furnaces, 
adyawing of whioh acommpacies this report The crown 
bars do not ret apen the Carnac, but upen am angle irun 
rivetted to outer shell of boiler. Ag ineh bolt bv tapped 
through the outer shell Into each end of the crown bats and 
Tivetted over, by whiek mrans a cow of the rods is dispensed 
with. The tare are placed 1) in. above the crown sheet, and are 
mate of 5Xdiron. No washers aro used around the crown 
alts, and between the box and sheet, oomsequently thr entire 
surface of the crown sheet is expoeed to the water. Each 
alternate bar is supported by two rortical braces, secured to 
the wagon topor outer shell of firebox. Whon the furnace 
is tukes oul the erowa bars und their braces are sot dis- 
turbed. Mr, Hayes states thet be has this plas in six now 
loowmetive boilers on the Dlinois Central Railroad, and that 
they carry their water better than when the circulation is 
toore restricted. 

Your Committee ote ao reason for changing. their views 
regarding the eystem of stays, reccmamesced by thems teo 

cars aga, for slaying the upper parts of front due sheet and 
beck sheet of boiler, Im thie Onnaxlon your attention is 
invited toorperiments puade by your Committee on the com- 
parative strength of stay bolts is iron and steel ahoets. 

Hach ond of fim. stay bolts, 34 in. long, cut with twelve 
threads to the inch, was tapped in a piece 7 im. boiler plate, 
and rivetted over in the wunl manner. 

The same was done with jin. stay bolts and in. steel 
plate, iy hydraulic pressure the plates were then tora from 
the stoy bolts, with the following result, three trials of each 
being made: 






Tb. 
No. 1—Stay bolt tapped in yy is. iron, 
gf us cular * jn tal of f . ow 92,071 
No, 2—Stay bolt tapped in @, in. eve, 
stripped under a pressure of ... w~ 20918 
No, Te Stay bolts tapped in gp la. Tron, 
tripped under a preeeure of =... a. BO,517 
No, l—Seay bolt tapped in & in. steel, 
strippal under a pressureof ... eee UBAGT 
No. Z—Stay bolt tapped im ¢ in. atel, 
stripped ander o pressure of are 22,286 
Xo. tay belt tapped im $ in. ateel, 
stripped uedera preesare of. aes BU,207 
Average for stay bolla tapped in @ iniron 21,456 
Averagu Cor one: belts tapped in dim, steel 20,000 
Im cach ease tho thread on the stay bult stripped, and the 
puter etge of the rivet head was sheared off the bolt ia 


pulliag it through the sheet, ; 

They are herewith submitted for your inepection. 

With tro og three exceptions all Uhe coanmsunications ad- 
dressed to your Committee by coaster mechanics favour 
making the eslinder part of the boiler in one sheet, extending 
from smokebs to threat pLeots, provided manufacturers 
will furnish sheets of the required size equal in quality to 
the best Beller plate, and uniform throughout, If the 
eylieder part eam be made in this wag it will hare but one 
aeam—n longitedinal one—whick may be placed alowe the 
water line. An objection to euoh lange sheute iv that rail- 





ENGINEERING, 


enough forthe eylinder, the advantage gained by using ther 
would justify the construction of the mnchion required for 
forming them into shape, 

Your attention is earnestly called to this matter, and the 
co-operation of manufactarers should be lavited for the at- 
fainmnont of the object tn view. 

Beilers made in this maneer will he stronger and more | 
durable without any material increase in cost of construc | 
tion, «Every means couducive to the strength and safets of | 
steam boilers should be adopted, mot ‘nlome for lnaomatives, 
bat for all engines. 

Your Committers do mot farour, and but very few of tho 
raster miechanses fron whom they have heard reeomment, 
the use of steel Muse Myr, foun, of the Pittabarg, Fort 
Wayse, and Ceicag> Railrosd, states that ho has ten sets in 
service, and that he is * well plaased with their performance,” 
As x be bas made no comparison of the relative merits of 
ateel nnd iron fives. 

Mr. Ham, of the New York Central Ralirosd, writes that 
he has qaed etvol face, but prefora iron, boexuse thoy will 
stand more caulking. Ho ales states that he can seo no! 
difference in the evaporation of water ia boilers having flucs 
made of iron. 

With testimony ao diferent in character, from equalls 
relisble goutlemen, your Committes can do no mory thas 
advise farther investigation, 

The point at which frod-water ehould bo infected in a loeo- 
motive baler depends largely upon the arrangements of the 
machinery. Perhaps no better place ean be foand, eon. 
sidering all circumstances, than the centre of the waist or 
eylinder part of the boiler, about two feet back of Che front 

ne eheet; @ piece of iron, formed to the required shape, 
boing ritetted to the inside of the shell to carry the water to 
the lower part of the boilee. 

The Exete atated ia tho last question of your Committee's 
circular aro well known and freely acknowiedged by raiiwar | 
master mechanics, The remedies are net so opparent. In 
the communications we bare received there ate 90 sagers- 
tions looking te the mitigation of the evils enumerated, but 
sereral genilemen state that they are giving the matter 
earnest thought. 

The troubles specified are literally forced upon the atten- 
tion of master mechanics connected with romds whereom the 
use of impure water is a necessity, Where the water is free 
from impurities, aud slight deposite of scale and mud are 
made, free circulation over the crown sheet ie not of e vital 
isoportance, but under any circumstances it should bo ob- 
tastie|, 

Your Committee proseat berewith two spreimens of seale 
fromm a locomotive boiler, saved in the nevel manmer, oo the 
Tlisow Central Railroad. Each piece was formed on the 
sido of a crown bar, and dropped on the crown shew, alter 
which another slight deposit formed all orer at, nm the aide 
of ome specimen will be notiogd a circular depression, cansed | 
by a tie rod belween the crown bere. The average thick tne | 
of cach piece le about three-fourths of an inch 

It is probable that a crown sheet, stayed in the asual way, 
and covered with such accumulation of seale, would ful 
before doing half the service obtainable, if free citculation of | 
water is permitted, nad no deposits farmed. i 

Your Committer are of the opiniog that three ertorain the 
Preeemt method of staying crown shorts should be retooved, 

lst, Resting the crown bara upon the corners of the 
furnace, thereby making it srif-wasteining, excopt where 
relberod by the rates eatending trom the crown bars to the 
outside shell of the boiler, 

fod, Preventing free cirealation of water, br placing the 
bars too close to the sheet and putting washers around the 
crown bolts tutween the har and shoes, . 

Ted, Multtplacity of bragea and tie rods over the crown 
sheet, 

We suggest the following remedies for your consideration: 

dab. To support the crown bars entirely from the outside 
shell of the boiler. 

2nd. To inerense the space between the crown bare and 
crown shect, and abandon the ate of warhers around the 
crown bolts. 

Sed. To make the crown bare heary enough to warrant a 
decrease in tha susober of beaces over the crown sheet, with: 
out impairing the strongth of the boiler. 

ath. If practicable, to purify the water before it enters the 
boiler; if this is impracticable, pat plage in suitable posi- 
tions in the outside shell even with the crown sheet, which 
plugs should be frequently remored and the crown sheet 
cloaned ae thoroughly a@ possible. 

The area of ctown sheet usaaliy cyrored by washers placed 
around the crows bolte is surprising to those who have given 
the matter no acrious thought. The furnace of a hrary coal- 
burning freight loeomesive is about § {t- bong and 9 in. 
wide at the upper pert. 

Absat one hundred crown bobte are vied in staying the 
erown sheet, and they are about 2j in diameter, Tar area 
od sheet corered by Ohem is 2f eyuare fort, foes which should 
be deducted the area of the bales. After making the deduc- 
tien, wo fied that 24 square feet of the crown shert is kept 
from the water but exposed to the greatest bent in the 
furnace, the froe circulation of water orer the crown alioot is 
sto |, and the secumulation of mad sed scale invited. 

No further reason ia decmed meceury for urging their 
abandonment. A little more care ie tequirel in putting in 
the crown bolts without the washers than when the latter 
are wood, 

Your attention le lavited to the suggestion of parifring the 
water heforw it enters the boilers, so ir the impuritins may 
not bo deposited om the furnace and flace In alloding to 
this we know we are touching upon what appropriately 
belongs to auother Committoe, bat the itaportance of the 
matter and its close relationship to the subject of aur report 
are our excuses, We deem it of the highest importance to 
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this would prodnoe the desired result, for the reason that 
heary Cormations are foumd on the sides of crown bers, and 
braces standing asarly vertical. 

If scale will form on vertical earfacca it will certainly 
form on arcbed surfaces, having « defection of only 2 in. or 
Sin. 

Stay bolts, between the crown shost and the owler ehell of 
boiler, hare been and are used instead of crown bars and 
erown bolts, bat they reader that portion of the interior of a 
boaler inavcessible. Nor are they so strong as the crown har 
aod ite bolts, because the crown sheet and the outer 
shell of the builer are not parallel strfices, and the long 
stay bolts must enter either ome or the other at am angle. 

fr. Hoon, of the Pittsburg, Port Warae aad Chi 
Railway. suggests that smaller flucs thas are codinartly 
used might be found advantageous, He does not propase 
to increase the number of bat the space between the Sues, 
with a view to obtaining better circulation of water, 
wih a decrease ln the lows of Leal ag it pases through 
thom, 

Your Committes have no figares upon which they can bese 
a comperison, s 

Some master mechanics are of the opinion that 2jis. will 
give beéter results than 2 in. dues, and we, therefore, recom- 
mend that careful experiments be made upon this and 
Kindrod gudjects. 

Yoor Commbitor oppose the practioe of “bhewtag off" 
boilers, especially whera impure water is used, bocauss the 
plates, dues, and braces retain sufficient heat, after the steam 
and water have left the boiler, to bake the deposit of mad, 
&e., inte a hard seale firmly attached to the surlace of the 
metal, 

If the engine is permitted to stand wight or tem hours, 
ustil she is comparatively cold, and the water then allowed 
ta rua from the boiler, the deposit will be sult enough to 
wash oat. “ Glowing of” a boiler, and while it is hot Alli 
it with cald water, is very injurious, and will frequently result 
in « failure of one ot more of the furnace ehects, expecially 
if they are stec). 

The economical consmmption of fuel is a mattar of the 
bighest importance to railway companies. 

Ae practice oaly can determine the best means for obtains 
ing the full value of the fuel consumed in looomotive and 
other boilers, your Commitios urge their sssoristes ia this 
contention to watch ¢heely the @mduct of the diferent 
engines wader Ghee charge, and gather auch facts and 
Ggures as will pave the way to correct conclusions. 

Very respectfully, 

& J, Haves, 

tintendont of Machlaary, Minoia 
Tentral Hatlenal. 

OC. #. Jatater, 
vintendontof Machinery, Chicago, 
Railroad. 
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Supe Comommtten, 
Harkngtom, and Quiney 
i, Aspareow, 
Lato General Master Mechania, Chi- 
cage and North-Woeatern Hailway, 


Tue Rarwwars of rou Usiran Kiscpom.—-What will 
possibly syrpriee at least some is the fact, appearing rery 
strikingty in the Board of Trade report, that there are pot 
lose than OU railway companies in the United Kingdom, 
Kogland alone bes 434 companies, while Beotland has 80, 
and Leviasd 85 oompaniva, Tho linea of about one-half of 
the total of these companies aro either loased to or worked 
by the great leaders of our railway republic—truc ree podlica 
if ever thore was; but the other half arc indepemdent, small 
enough ne often is the area of their sovereignty. As for aa 
can be made out from the blue folio, in which the 500 are 
marshalled in strictly impartial siphabetical order, the 
saliest af all indepemdent andortakings in the three king- 
dora, ag fer na reganie income, ia the railway from Edenham 
to Lattle Hythain, four miles long (the sole property, we 
toliers, of Lord Wilboughby de Eresby), the total earnin 
of which ia the year 14/0 amounted to no mere than 4284, ; 
while the smallest line as regards mileagy ia the Ryde Pier, 
the total length of which is bat half 9 mile, but the revenue 
of whieh in 1470 was 10,1682, tho lela conceen carrsing 
11G,0H0 passengers, the tralne running GULL miles, Con« 
trast (hea ta eutalleat with the largest of our eompanios, 
The * king of railwaye”—the London amd North-Weatern— 
represexted by a length of 1607 miles open for tealiie, carried 
in the course of the twelre months ending December 31, 1874, 
the enormous mucber of 99,510,810 passengers, being just 
abrat the total population of all Eogland, Beotland, and 
Ireland. The number of eniles run by the trmins of the 
London and North-Westers Railway in the 1870 was 
25,007 S77 —in othor words, a distance more than 100 thea 
that of the moon from the oarth, or aay equal to 50 retura 
journeys to and from the moon, The gross receipts of tha 
Yondon and North-Western in the year from passenger 
traffic amounted to 2,042,2507., aad trom goods traffic to 
SAASTES, the total revesue being 7,014,714, or almost 
exactly the came ae the national income cf Helgium. Next 
in length of mileage to the Leadon and North. Weatera 
come the Great Western, with 1987 miles open, which 
easton in 1870 the handeome rereous of 4316,405!., being 
equal to that o€ Bavarin; @hile bohind the Great Western 
in mileage, but abore it in ingame, stands the North- 
Eastern, with 1241 miles open for trafiie, the receipés of 
which Inst year amounted to 4,505,269/., a aam eqeal to the 
agerecate rerenuee of Sweden and Deomark- ooking ak 
these figatws, whieh show the resources of some of our great 
cuppanies already equal to those of great kingdoms, we 
canmet but indulge in anticipations ne ty what the fature 
may bring. The reileny ginnt is till eo young.—Raileagy 
News, 





Dec. 8, 1871.] 





ENGINEERING, 








GERMAN RAILWAYS. 
‘Tue Consrrvcrion axp MADsTEXANCE oF 
Prewaxext War. 


been employ a 

), the Brunswick Railway ; (2), 
te Railway; (3), The Colagne-Minden Railway; 
{¢), the Liittich-Mastricht Railway ; ® the Lower 

ilesian Railway; (6), the Rhenish Railway ; (i 
the Saarbriick avers (> the Saxon State Rail- 
way j i the Nassau Railway; (10), the Wurtem- 
Le tate Railways; and, (11), the Westphalian 

way. 

The different state that since 1948 (the 
year of the last meeting of the association at Munich) 
no new systema of iron permanent way have been 
introduced on the railways belonging to the 
association, but that the systems previously intro- 
duced have been used to a much greater extent. 

‘The system which has been mostly adopted 
that of M. Hartwich; of this 95,280 yards have been 
laid down, of which 89,320 yards belong to the 
Rhenish Railway, 4810 yards to 
Railways, 2505 yards to the Wartem! 
Railways, and 1150 yards to the 
Railway. ‘The iron permanent 
Schwelller's system, composed of en ee 
Seo g bottom rail, has been laid down for a 


to 


2 


is that of M. Vantherin with iron cross ; 
this system covers 16,515 yards on the 
Prussian Railways, the Hanoverian, the Lower 
Silesian, the Saarbriick, and the Westphalian Rail- 
ways, Kostlin and Battig’s system, consisting of 
three main parts with a shallow bottom rail, has 
been wed only to a emall extent, namely, over 
3772 yards on the Saxon State Kailways and over 
1741 yards on the Waurtemburg State Railways. 
Year iro seepere made of corugated tection 
years iron of corrugal t : 
ce is stated that these sleepers bavo answered 
we 

A. Hartwick's iron anent way.—~The of 
the Rhenish Railway does not apres a decided 
opinion on this system,*® but states that in con- 
sequence of satisfactory results obtained between 
the stations Euskirchen-Mechernich and Kempen- 
Kalden-Kinhen with Hartwich rails 9in. deep, this 
system has been ed for the linea Neusa-Duren 
274 miles long, and Ebrenbreitstein-Troisdorf and 
Obercaasel-Bonn, 504 miles . The administra. 
tive officers of the Khenish Railway further state 
that the fish-joints which had been constracted of 
fish-plates 154 in. long with eight bolts and of butt- 

lates 154 in, long, have not been found to answer, 

at that joints composed of fish-plates 234 in. long 
with twelve bolts and without batt-plates are most 
decidedly a great improvement, ions of this 
permanent way one-sixth size are given in the 
annexed Figs, 1 and 2. 





ete ofthe scinistaton of the Saxon 

ways states i favour nor against 
Hartwich’s syatem, but polnta tothe small degree of 
elasticity which it —— a feature which causes 
the riding over a line constructed on this plan to 
become very bard. 


ser pesmi steam "AcegSiopeiSsaehommmin 
* M. Hartwich is the Government engiseer of the Rhenish 
and several other railways. ree 


The authorities of the Cologne-Minden Railway 


affirm that are not yet in a position to expross 
oi apes ee an weed anal Fateh 
because the permanent way constructed of rails 







8 in. high (see Fig. 3 annexed) bas only been under 
traffle a a and three-quarters; the riding 
orer the is stated, however, to be certainly 
much harder than over the road with ordinary cross 
alee The cost of maintaining the way was 






during the first year very insignificant. 
B. Schwefiler's system of three-part way with ees fon 
fom rail.— re of the sininiotations of two 


railways which have adopted this system of perma- 
nent way, differ from each other in every important 
int. The administration of the Hanoverian 
tate Railway confirms the waferowrable statement 
made previously about that system, which had been 
adopted in 1866 for & length of 1640 yards between 
Bovenden and Gottingen, the sections being those. 
shown one-tenth size by Figs. 4 and 5. ¢ chief 





disadvantage of this system is stated to conalat in 
the insufficiently free longitudinal expansion during 
high temperatures, in a of the rusting 
be. iy of the T-irons which serve as fish-jointa, 
with the angular bottom raila. The cost of main- 
tenance is on this account stated to become very 
high, expecially during the summer, 










Fic.ia. 


and Figs. 7, 8, and 9, 
th igs. 7, 8, 
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from Seesen to Osterode, a length of 9.80 miles ; 
this line has curves of 500 yards radius an 
Oo te dee rail, Késtli 

. t rt way with low bottom rai in 
aad Sly gehen. The administration of the 
Saxon State ways adopted this iron way (see 


rics. 





Fig. 15) in 1869 for a length of 3990 yards, and a 
stalenhowaver” tat the lnging dows of this eycoens 
states, however, that iayi is 
has to be done with the a care, whence the 
first expense became thigh. A leas favour- 
able report on this system is made by the adminis- 
tration of por Piheramerrtin Depretaty Cb heen line 
peed acaaryy hogy veiee been found to prevent 
a sufficient free longitudinal e: and hence 
great difficulties have been met with in keeping the 
way in its proper horizontal and vertical position. 
D. Hil A care printing J mang hae 1 
porte.—This system, shown by Figs. 16, 17, and 15, 
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has been adopted by the Nassau State Rail 
end the edninisteation bree 


vei 

i Ti. 18s. 
mile of line of rails, The cost for the 
inclusive of cast steel top rails and w: 


system with irom crose — 
This system, which is shown by Figs. 19 to kas 


but only on 


| the latter milway to any great extent, namely, over 
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» 8 -/PABLE No. V.° Ssownec Taz ReLarve Apvaxtaces anp Disapvastaces of Dirrgeext Sysreus or Inon Pexmaxext Way, 
Coat of renewing the aes LEN ee wny thes daplaceneat 
very expensive very Bard Pa very aim ple and requit- 
| If east ateel top rails { lee = 
1g It (for renewing oe diewt and 
z up rall caly) } — | quot Yaar wt | { mech 
I ~ id 
| i 
tor 
(ecg) wn | (ant ome 
Anis esp S % seth . “¥ a2 of 
x, : than the a4 (any a4 OVer an one: and 
want YF siyenacce - aa tuber sleepers “s (ae une 
1 Me egyl woe ol To? thexpensivg . om easy and uniform | have not been reparied {Soon 


















ever, must 

longer period, before 
ven, The reports state 

can be convenien’ 


but- uniform coarseness ia used, a firm bearing is 
formed underneath the sleeper, which prevents the 
ballast from extending laterally. ‘The tops of the 
sleepers ought to be completely filled in with light 
ballast, in order to prevent the coarse gravel from 
escaping from underneath the slecpers at the two 
open ends, expecially during the ge of the 
trains, and when the ballast is in a dry state, 

‘The slightly curved shape of the sleepers adopted 
for giving the cant to the rails (j,) has 
been found everywhere unaltered, and the manner 
= ae eet ner tops of the 

eepers hag completely answer @ purpose, it 
being stated that not a single part of the fastenings 
had to be renewed, It should be stated, however, 
that in order to prevent a lifting or getting loose of 
the lock cottar, great care ought to be taken not to 
place stones of any considerable size underneath 
the sleepers. The riding over this way is reported 
ta be as sinooth and as over a road with wooden 
sleepers, and the renewal of rails and sleepers may 
be effected with great rapidity, and better than-in 
the ordinary timber way, bh the Hanoverian 
and the tpboe agg Railways obtained the sleepers 
from the south of France, and grag ost ong 
aleeper, inclusive of fastenings, 9s., delivered free 
at Gottingen, while the latter railway paid but 
72, fid., free at Manater. The administration of the 
Hanoverian Railway states, however, that a sleeper 
with fastenings should be obtained from German 
iron works for 7s. Sd., whilst the Westphalian Rail- 
way contiders 46, Od. as a sufficient price. The 
cost of maintaining the way of the Hanoverian 
Railway armounted during 1509 to 55/. 10s. = 
German mile, equivalent to 11/. 172, per Englizh 


mile. Vautherin's system has also recently been 
lnid.down on the Prastian Osthabn ond on the 
Bergi pire 4 Railway. 

‘ diem. of permanent 
Fivwores tron, ad used on the Lit 
Railway, is shown by the annexed Figs., 24 and 25. 
It has, aa we have y stated, heen in use four 
years, and is favourably reported upon. 


aleepers of 


General Dedwetions,—Altogether it will be see” 
that the general result of the reports made by the 
diferent railway administrations on the use of 
various systems of iron permanent way is atill rather 
uncertain. In almost every case each istration 
reports favourably on the system adopted for its par- 
ticular railway ; but there is an exception in the case 
of the three-part ayetems, that with deep and that 
with shallow bat broad, bottom rails being both 
decidedly condemned, the former by the Hanoverian 
and the latter by the Wurtemburg Railways, But 
the three-part — with dee tom rails has, 
on the other d, been eel very extensively 
(20,937 yards completed and 9.80 miles in course of 
construction) on the Brunewick Railway, and the 
administration of that line reports so very favourably 
of it that we are perhaps justified in ateribu' 
the failure of the system on the Hanoverian 
Wurtemburg Railways, where only about 1640 yards 
have been laid down, to mere local circumstances. 
But the weakeat point of this system is certainly 
the great — of the various parte and the 
absence of necessary freedom of longitudinal 
expansion, whilst ite costliness (according to the 
vant} ape S4a, Od. per me oe about 31s, 9d, = 
is also against it, ‘The three-part system 
shallow bat broad bottom rail (Kostlin and Battig's 
system) is even more expensive, the cost being 3s. 
per metre forward, or about 35s. Od. per yard. 

Martwich’s has but one disadvantage in 
common with Schweffler's three-part system, namely, 
the want of elasticity; in every other respect 
Hartwich’s system is better, allowing the same ex- 
pansion as avy ordinary timber way, and being 
scarcely more ¢x nsive in ita first construction, its 
cost being from 22s, to 24e. per metre forward or, 
aay from 203. to 228. per yard. But the great dis- 

vantage of Hartwich system is, besides the want 
of gr ngn Diana heavy expense of maintaining the 
way, for whenever the top of the rail has been worn 
off oronly slightly damaged, the whole rail Sin, deep, 
has to be renewed, Hartwich's system has, how- 
ever, on the other hand, an advantage in ite t 
simplicity which offers great facilities for repairing 
the way. It —— to us worthy of consideration 
also whether Mr. Baines’s method of repairing the 
heads of raila cowl not be advantageously applied 
to Hartwich's permanent ae. 

The administration of the Nassau ae which 
has adopted Hilfs system very extensively (14} 
niles) reports, a3 we have aes — perorrae | 
upon it, pointing out especially the firm position o: 
tha wey id the amall costa for ite maintainance 


With: 
Attich-Maatricht | the 


| (7/. 1$8. per English mile in 1369). The firat coat 
of Hilfe system is about the same as that of 
Schwefiler’s three-part system, namely, about 32s, 
yard forward (inclusive of cast steel Nae oy 
we opp 
renewing top rail, as iring. 
Altogether Hilfe appears to be bettee the 


former way becomes much easier than over the two 
last mentioned, 


the latter have to be removed, it is considered by: 

the association that it remains only to be seen for 

what price these iron sleepers can be obtained from’ 

German iron works, as their importation from 

foreign countriea increases their price to a con- 

siderable extent, Fal 

The advantages and disadvantages Gf the various 

8 of iron ent ways, a3 reported by 

the different lines, are briefly atated in the annexed 
Table No, ¥. 

(To be continued.) 


SELENITIC MORTAR. 
To tae Epttou or Exotysrnixe. 


sul lizee, how be 
oe Trad ge tae ean they oiennd ty Ge 
‘ 


& What is the ralue of a patent for ing sulphates 
to unslaked Ene, ¥ the soo eval cin bo sland by 
a thers to slaked ich a process 
"fa terher iar, Wi ano 


& Nearly ali Portland cements contain a exoees of 
liane (whieh le noe 


aght 
injurious to their ro 
of of the 

; and the of would certainly be 
than rg var replaced, even if not cous 
Portland coment. 

4. As I did not use any of the “solenitie mortar” under 
water, Icannot say whether it contained soluble in- 
gredient aby ny | low me to suggest this to Mr, Redgrare 
aa for experiment. 

— T am, Sir, your obedient Servant, 


ipore, Bengal, November &, 1871. 

P.S.-~I ought toadd that not having the opportunity of 
making delicate experiments, I nm not ablo to assert that the 
rewults of my experimente with alaked lisne were equal to 
those of Geoeral Boott. 





Tre Scort Gr Canntaga—We understand that the 
comunitiee om explosives are putting the Scott gan 
for the Dovastation’s 35-ton gun to a severe test of en~ 
durance. It is still at the Woolwich butte, being used for 
experiment with different natures of powder, under the por- 
sonal supervision of the committer. In thie way it iy suc- 
cessfully uadenpeiag test which is not on tg oxceededt 
08 service. T jerous weapon is as complete 
control, and by as fow men as the old é-ton gen, of 
maooth bore memory, which, not tem years ago, was declared 
to be the hoaviest gun capable of being worked of shipboard. 
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THE MONT CENIS TUNNEL,* 

‘THE limits of the action of the water column 
compresaor, of which I wrote in my last letter, can 
be extended to such an extent, that the degree of 
compression does not depend on the height of the 
compressing column.t+ 

Referring to the theoretical diagram, Fig. 3 pub- 
lished on page 251 of the current volume, we ob- 
serve that, from the level, P P, up to the valve, G, 
the chamber of compression presenta a constant 
capacity, ‘The compressing column, AAA, will 
always start from the level, PP, and will again re- 
turn to a state of rest, after having reached G. 
The effect produced by the column between the 


beginning and the of the motion, is a fixed 
quantity of work, the maximum limit of 
whichis represented by the product of the volume 
ofwater-: to the capasityof the 
chmnber, B; wulti by the density of the water ; 


andor the height of the column of- aston 
the half of the height of the chamber, 8 being 
deduced, 

Now this determined quantity of work ia concen- 
trated in a volume of atmospheric air equal to the 
capacity of the chamber, and compressed to the 
tension which is to be obtained, It can, however. 
be concentrated in a smaller volume if the air is 
compressed at a higher tension, and it is evident 
that as the work to be concentrated remains con- 
stant, the smaller the initial volume of the atmo- 
apheric air to be com is, the greater will 
be the final tension of the air. Whence it resulta 
that the heights, ee constant, both of the 
compressing column and the chamber of compres- 
sion, it will be possible, with the same compressor, 
to obtain air at as high a tension as may be re- 
quired, 20 long as only such a volume of air is ad- 
mitted to the compression chamber, that, in order 
to absorb all the work of the column, shall assume 


tension, 

Tiiisids effected in the following manner: ‘The 
chamber, I}, is filled en with natural air from 
thedevel, PP, into the valve, > but — of 
ing 2 arrengements as to make the com- 
columm compress. the air-from this level, 
{such a quantity of air is allowed to escape as 
would mor er the volume by which it ia whined 
tondi the capacity of the chamber, B, the 
whole-eftect. of the compression being exerted on 
the remaining — of air. ‘The small hanging 
valves,-4, 4, 4, kept-opem by their own weight, arc 
ased-dor this purpose ; bat they can be closed en~ 
tirely, and the compressor can be reduced to ita 
normal state by closing them all, or any nutaber 
=o ——— ris on oa 
open; hence » ——- chamber may 

according to requirements, 
tas now that the compneesing column 
has-eunk to thodevel, PP) and let it he ready. for 
a ‘pulsation; if all the « clapets,?, 4, 4, 4, were 


closed, the pulsation would be normal, and it| ja 


would take place, as already deseribed; but if 
these small valves are open, the air raised by the 
compressing column will not be compreased, but 
will escape partially through the “ clapets :" when 
the ascending column shall have reached these 
* clapets,” in uence of its greater density, 
it will close them successively, and when the last 
has been closed, the ascending column will begi 
to compress the air above it, whieh is redu 
volume to an extent d ding upon the position of 
the top valve, 4, to the valve, G. The motion of 
the compressing column will be entirely arrested, 
as in the normal pulsation, and a much smaller 
volume of compressed air will be obtained, but it 
will be compressed to a far highor tension, 

From what has been said above it is clear: 

1, Thata certain volume of water being given, 

with a given height of fall, the most convenient 
height will have to be determined, wwhiehiis to 
be given to. the jon chamber, coping 
its dvetional area constant, and the normal condi. 
tion of the will be that-whick gives the 
guvetnst-postibie velemanof compressed air with the 
least ible tensian, 
2. t if it he wanted to accumulate air at 
highe Frat this can be effected by means of a 
series of hanging valves placed in tho side of the 
chamber, arranged either vertically or « irally. 

In order to regulate the normal wor ing of the 
compressor, it ia necessary that the tension of the 


* Continued fem 283. 
+ See Report of the Pechaical Directors, 1863. 
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air in the chamber, D, should remain constant, 
because if the pressure diminishes too much, then 
the valve, G, would be raised before the air would 
gain in the chamber, B, its normal tenaion, and the 
compressing column would not reach the valve 
with an expiring velocity, but with a velocity de- 
termined by the reduction of the presaure in the 
chamber, D, and a shock more or less violent would 
result. If, on the contrary, the tension in D would 
augment, then the compressing column would lose 
ite vis cine in ae the air of the chamber 
ata pressure higher than the normal pressure, and 
only a part of the air would into the chamber, 
D, at each pulsation, in which the pressure would 
increase until the valve,-G, could be lifted no more, 
and the pulsations would be changed in a series of 
yz mat oscillations. 

n order to keep the tension constant in the 
chamber, D, it is evident that the discharge of air 
from it mast ot pempeniiona to the work done by 
the compressor in compressing air to a given ten- 
sion. 

To find the equation which regulates the more- 
ment of the compressing column of water, let us 
suppose that the vessel in which the water moves 
should be formed in one part as a “ reservoir,” and 
in another as a long tube of constant section.* 

Let w be the constant section of the tube: 

x=the velocity of the water in the same : 

Hethe height of the water-fall, that is, the dif- 
ference of level between the discharging valve and 
the highest level of the water in the reservoir ; 

x=the varying height of the head of the com- 
pressing column, which, by moving, compresses 
the air, this height being taken from the discharging 
valve ; 

sethe length of the axis of the tube, taken from 


where it iasues from the reservoir to where the in 


water reaches in the chamber of compression at the 


heginaing of each pulsation ; : 

ff, and p=external ure and the variable 
LS poms pe which exist in the chamber 
of com 


ASON 5 
Goethe specifie gravity of water ; 
=the nocelerating force of gravity. 


b order to obtain the equation which regulates 
the motion of this mass ae water, we calculate the 
expressions of the work done by the various 
forces which act on the mass of water in a given 
interval of time, and make the sum of these exprea- 
sions equal to the half of the variations of the ¢is 
rive of the mass. 

The work done by the pressure, p,, in a given in- 
terval of time is equal to the volume of water 


pasted in the same time, multiplied by the pressure, | iniles of 


/,- calling X the height at which the water reaches in 
the atmospheric pressure will be : 
& pp, (2=X). hich 
ere Ww 
applied on the section w of the head of the ad- 
vancing water, which is represented by : 


chamber of compression at the bgwi of the 
interval of time which is given, the sony be by 
‘The work owing to the variable 
—oa 


z= 
dz 
x? 


And, again, the work due to the foree af gravity, 
resulta from the passage of the cylinder of water 
w (2X) from the superior level of the reservoir, 
into the chamber-of compression, and will hence 
be given by the product of the multiplication of 

ho weight of the same quantity of water, by the 
difference of level between the centres of gravity 
of the same in the two different positions, 

Now, the centre of gravity of this column of 
water in the first position is on the surface of the 
waterin the reservoir, and bence ata height, H, 
above the discharging valve, whereas the same 
centre of gravity in the second position is at a height 
2+ so that the-diffexenee of level between thene 
two centres.of gravity will be: 

att x 
( 2 ) ‘ 
and hence the work-done 
in that space of time is.: 


x4X 
O(a (a =*)- , 
At every natant. the tis cine of that quantity of 
water in motion is com of two parte; one part 
is owing to the water in the reservoir, the other is 
dus to the water in the tube. And as the reser- 
voir is of great size a3 compared to that of the 


* See Report of Signor Giseinto Gautero, CE. 





by the force of .gravity 


367 
tube, it reaults that the water in the reservoir has 
& very slow motion, and heneo the wis tiea of the 
water which ia in it can be neglected, as compared 
to that of the water which flows the tube, 
and hence at every instant the cis view of that mass 
of water may be represented by : 

a wt 2) wt, 


7 wt oe nga peg —— oe 
the nee nin, each interval equa- 
tion which 4 lates the movement of that mass 
of water will be the following : 


(1) #9 (@—x) ~ af zeae ren (H-=4%) = 
{ote) a —(+%) ue }. 

In order to have a relation between the velocity U 

and the time ¢, we observe that U= $5, and hence: 


il 


ses," 


* 
and substituting for w the value given by the equa- 
tion (1), veo maen 


the eral reasion of ¢ 
in functions of x, ” = ig 


In my next article I shall refer to the different 
phases of the action of the compression, and shall 
give the mathematical expressions to 


them. 
F, Kossetn, C.E,, 
Royal Commissioner for Railways in Italy. 





PERUVIAN RAILWAYS. 
Tux following translation of a rw 
Bnd of 


Youn Excettascr,—In 
which 


a distance of about 46 miles, 
levelled throug to 


Total earthworks en) 
In course of construction to completelise 75 |, 


Total extension of line ... 1% , 


Locomotives asd plant are constantly arriving, and I 
calculate that the work will be Enished within throe years of 
the above date. 


Railway from A to Puno.—There are at prosent 
15 miles raversed ag aa hg the laying of rails om 
the balance of finished road idly 


a5 
ws §=«-185 


o- 225 


Locomotives and ateck aro constantly arriving, and the road 
will be completed within two years from it date. 
ay for toe vali sting Smiles in proces spn 
ready for the raila, loavi miles in raped con- 
strection, and givt 4 total distance of 61 miles. Some of 
the engines hare arrived and rails are expected . The 
portion of roadway in course of formation will be fn in 
six months froen this time and the entire line ready for 
i the Government nine months bence, 


Total extension of line ... 


with locomotives, are expected. I axticipate that 
eo Bes will be ained a en Ps premon one ws, 
t al mole w wi a little more 
thse, T rape will before 


that the locomotive this ex- 
ean section between Pacasmayo ond Gunde. 
trust that the dates qeoted moet the wishes 
by your Excell I sums aiwage Sally propered: to 
give you any detelle which may be desired respect the 
intrusted to m 
ie Your ‘s faithful Servant, 
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WINDING ENGINES AT THE SKELTON IRON MINE, SALTBURN-BY-THE-SEA. 


CONSTRUCTED BY MESSRS. JOHN MUSGRAVE AND SONS, ENGINEERS, BOLTON, 
(For Deseription, see Page 376.) 
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nestion of peices, however, we shoeld motice that Messrs, 
THE SMITHFIELD CLUB SHOW. | Clayton and Shuttleworth have in common with « number 
‘Twat sure forerunner of Christmas, the Smithteld Club | of other firma given Potice of an increase in the price of 
Show, bas been held during the present week atthe Agricul- | their thrashing machines, and those who are well acqeainted 
tural Hall, and it thus becomes our duty, it fulfllment of | with thrashing-machine construction, and the many im- 
a annual custom, to direct the attention of our to | provements additions which have been made to such 
such novelties as the meeting has called forth, In the machines of late years, will own that the increase in a most 
instance, however, this task is an eneatisfactory one. | justifiable one 

far as we bave been able to discover, the Agricultural © Turning now to the exbibits at the Agricultural Hall, we 
Hall this year contains but very few novelties of any kied, | find that of steam ploughing engines but one example is ex- 
while it certainly coptains none destined to have any hibited, that being a 12-horse single cylinder engine, shown 
material ¢fect on the progress of agricultural engineering. | by Messrs. John Fowler aud Co, of Leeds, This engine is 
‘The fact is that, as we have remarked on previows occasions, | thoroughly good specimen of a class which brought 
the leading makers of agricultural implements all bring ont homonr to the frm at Wolverhampton; but it Meclndes no 
their important improvements at the creat summer meetings novelties of construction requiring description here, Messrs. 
of the Royal Agricultural Society whea the machinery can Fowler also exhibit a variety of steam cultivating imple- 
be shown im action, and when prizes are awarded; and the ments of their usesl patterns, and am 8-horee traction 


Smithfield Club Show this becomes really litte more than 


a bazaar for the asle of machinery which hns alrendy been | excellent workmanship. 
are, of course, some ex- 


introdaced to the public. There 


NOULTON AND IMRAY'S HELICAL 


ceptions to this rule, but they are few and far between, and 
hence, regarded from an inecring point of view, the 
Smithfield Clab Show at no possesses any very great 
amount of interest, while this year that interest is from 
various canses leas than usual, 

In reality the matter which has attracted most attention 
at the Show during the Inet few days iy the question of 
prices. The general adeption of the nine hours’ movemest 
and the present increase in the cost of materials, bad gives 
tiee in many quarters ton desire to raise what have for 
some time pest been the standard prices of portable engines 
and thrashing machines; and there can be no doubt that 
gach a rise would have been resolved upon had it not been 
for the action taken in the matter by Messrs, Clayton and 
Shettlewerth. Standing at the head of the trade as Messrs. 
Clayton and Shuttleworth do, their decision waa naturally 
regarded with some anxiety, and the anmouncement made by 
them last Monday, therefore, that, relying epon their facilities 
for production, they intended mot to imerease but to reduce 
the prices of their portable engines, was received with feelings 

. generally differing in a material degren from satisfaction, 
However this may be, the fact remains that Messrs. Clayton 
and Shuttleworth Aeve reduced the price of their portables 
by 10%. per engine, and the e@ect of this reduction on the 
prices generally charged in the trade remaine to be seem. 
At present eome of the makers appear inclined to follow 
suit; others adhere to the old rates, and others agnin still 
contemplate o rise. Ultimately, however, it ie moat pro. 
bable that the reduction will become general, although 
whether this reduction will in all cases be a benefit to the 
purcheser is questionable. The redaction is undoubtedly a 
blow at the system of giving excessive discount to agents, 
and regarded from this point of view, we beliere that it ls 
likely to do good, The fact is that of late yoars agents hare 
increased in number to an inordinate extest, and their dis- 
counts have in too many instances grown far beyoed the 
amounts compatible with the interests of either the manu- 
facturers or This subject of ageata is one on 
whieb we could, if we choose, write much; but the present is 
scarcely the place for discussing the matter, and we shall 

aay Ho more concerning it. Before leaving the 





engine, of strong and simple design and their usual 
We also noticed at Messrs. 
Fowlee’s stand a wheel with an india-robber tyre having o 


boiler, and the leading wheels are placed as in the 
engioe illustrated by us on page 49 of the present volame-. 
The engine exhibited differs, however, from that just 
mentioned in having but a single cylinder, the crank shaft 
being at the smokebox end of the boiler, With « single 
cylinder engine this is, we thick, an inconvenient arrange- 
ment, as ifthe engine stops om a dead centre it cannot be 
readily started. Nodoubt by proper caro the engine can bo 
prevented from stepping on contre ; and in practice it ie 
stated that the arrangement does not give rise to trouble ; 
but proper care ia not always exercised, and we are glad to 
hear, therefore, that Mr. Burreil is abot to build these on- 
gines with the crank ehaft at the firebox cod, where the dly- 
wheel will be readily aecessihle. Ie the engine under notice 
the boiler is mounted on bearings om the driving axle, and 
by means of a quadrant rack and screw at the leading end, 
the water lerel can be adjusted when the engine is ascend- 
ing or descending bill The leading wheels are rigid, bat 
he driving wheels are fitted with india-rabber tyres, pro- 





vided with an excellent arrangement of shoes, of which we 
annex a sketch, Referring to the latter it will be seen 
that the shoes, a, are bent orer at ome end, ao as to form a 
kind of book taking hold of, the whoel rim, as shown. At 
the opposite eads the shoes are also bent over but mot hooked 


i 


i : 
ipaet 


<Q) 





PUMP, CONSTRUCTED BY MESSRS, BROTHERHOOD AND HARDINGHAM, ENGINEERS, LONDON, 


pew arrangement of shoes in place of the ordinary Thomson 
chain. The annexed rough sketeh will convey an idea of 
the plan. From this sketch it will be seem that the shoes, 





aa, are bent over at their ends, #0 as to form eyes into 
which pieces of the form marked 5 are hooked, These 
pieces couple up the shoes into successive pairs, and they are 
beld by bolts which pass through them and the irom 
inside the tyre of the wheel, as sbown at ¢ The bolts, ¢, 
extend right through the wheel, so that each holds two 
pitces, 6, on ite sides of the tyre. The bolts pass 
through shots the plocea, 6, so that these pieces can 
yield when the tyre is compressed by the load coming upoa ft. 

Mesare. Aveling and Porter do not exbibit any plough- 
ing engines this year, but they show owe of their well- 
known agricaltaral locomotives of the same type as the 
10-borse which did sech good work at Wolrerbampton, and 
also one of their 20-ton steam road rollera. This is, we be- 
Neve, about the beet size of steam road roller for general 
work, amd the example exhibited is just what such a roller 
should be, We notice that Meears. Aveling are adopt- 
ing in almost all cases thelr aysters of carrying up the side 
ee ee form the brackets for 
carrying the crank-ehaft bearings, 4c, a system of con- 
struction which has many points to recommend tt, and which 
fa, as we have noticed at Wolverhampton, also being 

Messrs. Fowler. 

Mr. Charles Burrell, of Thetford, in the exhibitor of a 
very. well built traction engine of a design which he 
bas adopted for some litth time past. In this engine 
the driving axle is placed bemeath the barrel of the 


the hook being in this case formed by loose pieces, each of 
which is bolted to its shoe by two set ecrews, as shown in 
the section. The shoes thus formed are easily made, very 
readily removed or replaced if injured, and lastly if one of 
them fails it in no way interferes with the action of the 
rest. Altogether we like these shoes much better than the 
“chain armour” ordinarily usel by Mr. Thomson. We 
notiond that in Mr, Burrell’s engine some of the gearing ran 
much closer to the wheel tyre than was desirable, and was 
not eGiciently protected from the dirt thrown up by the 
latter, This, however, is, we believe, explicable by the 
fact that this particular engine was mot originally intended 
to have elastic tyred wheels, and that hence there was some 
crowding which would be avoided in an engine specially 
bailt for each wheels 

While speaking of traction engines, we mast not forget 
to notice a remarkable specimen shown by Mesers, Ashby 
and Jeffery, Engineers desirous to know how long a piece 
of overh shafting with a pinion at the end of it can 
be used for driving the wheels of a traction engine are re- 
commended to examine this exhibit. When they see the 
distance which in this case exists between the driving pinion 
and the nearest bearing, they will probably be surprised 
and delighted. We will not, however, criticise the engine 
further. Another somewhat curious plece of designing was 
to be found at Messrs. "s stand (oot that Messrs 
Robey were in any way responsible for it, however), in the 
shape of an clastic wheel, in which the elasticity is obtained 
by the employment of a number of steel springs of the ordi- 
nary laminated plate kind, These springs are disposed 
transversely all round the wheel, ench spring being inter- 
posed between the rigid rim and a kind of shoe of pecaliar 
form, which is prevented from moving outwarda radially 
beyond n certain distance, by being locked by other 
shoes on each side of it, These intermediate sheea, which 
aro oltermated with the movable or spring shoes, are 
atiached to the wheel rim and are arranged a0 that 
the pressure of the Jond shall not come upon them 
antil the spring shoes have been forced home, A good 
deal of ingenuity bas been displayed in working out the 
details of this wheel, which is, we believe, principally the 
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design of a farmer im the neighbourbord of Lincoln; but 
we regret te say that we are we prospect of the system of 
construction being ome that will give satisfactory resulix in 
practice, 

Ip portable ani &xed engines there Is scarcely anything 
new to report upon, Mesers, Clayton aml Shuttheworth ex- 
hitst a9 asual a magaificently Guished borbeoutal fia! en- 
gine which is a perfect picture in its way, amd also some of 
their portable engines, anid a double erlinder traction engine 
of pattern which they have for some tie adopted, We 
may mention here by-tbe-byre that any ome who wishes lo see 
what mechanical destyn really capht to be should examine 
the governor bracket amd valve apindle guide of Messrs. 
Clayton sed Shutiloworth’s fixed engine juat mentionnd. 
We reature to say that mo brackot more perfectly propor- 
thened and thoroughly adapted to its purpose bas ever boron 
tarned out of any factory, Wo wish heartily that the 
designers of some of the mechanical abortions which we 
hotiond in eo reral parta of the show could bave models of this 
bracket kept perpetually before thelr eyes until ther became 
edacated up to the proper standard. We ale> notion that 
ene of the portables exhibited by Mesara Clayton and 
Shuttleworth is fitted with wroaght-iron brackets for sup- 
porting the crank-alaft bearings, these brackets being con- 
mected an the one side to the cylinder, and on the etter to 
the Grebox casing by tie reds, These brackets are pro- 
bably slightly lighter—even whem the tie rede aro taken into! 
comsideration—than those of cast iron; but we must say | 
that we profer the latter for several reasons, 

Messrs. Ransomes, Sims, and Hend, Messrs. Robey and 
Ca, Meare Raston, Proctor, and Co. Messrs, Marshall, 
Sons, and Co, and Messrs. BK. R. and F. Turner, all eabitit 
goed examples of engines of thelr ordinary patterue ; bat 
pone of these firms, ao far a+ we are sware, show any 
novelties. The same mny also be sald of the Reading 
Iron Works Company an far as portablen are concerned ; 
bot this drm also exhibit for the Ort time at the Smithdeld 
Clab Show a collection of the neat type of horizontal 
stationary engines, which they introduced ia July last at 
Wolverhampton, and which we described at the time. 
‘They also show at the Agricultural Hall an example of the | 
boilers which they are sow supplying with these emgines. 
This is a plain cylindrical boiler, tle lower part of which is! 
traversed by tubes extending theongh it from end te end. , 
The boiler iz set with the Gre beneath it, and the hot gases, | 
after passing along woder the boriom of the boiler, retare | 
to the front end throucl the tubes. ' 


At Messrs, Howard's stand we poticed a sample section 
of @ fori of thelr safety boiler with hecisontal tubes—s 
form which they are now introducing to a large extent in) 
cases where sufficient height canmet conveniently be eb- 
tained for the vertical tube type, which latter trpe, how- 
ever, we ourselves prefer, We intend shortly to illustrate 
Measre, Howned's horizental tule boiler ax applied at the | 
Lackeoby Iron Works, near Middlesbrough, and we med! 
therefore aay nothing more concermimg it bere. At the 
opposite corner of the Elall to Measre. Howard's the Darey- 
Paxman boiler was shown be Messrs, Davey, Paxman, awi 
Davey, of Colchester, aa applied to one of the most neatly- 
designed vertical engines in the Show. The reporta we 
still bear of the performance of this boiler folly justifies the 
faveerable opinion we formerly expreased comeerning it. 


Messrs, Wallis and Steevens, of Basingstoke, show a 
portable engies with & wew arrangement of feed-water 
heater, which we isteod to illustrate rhortly ; but respect. 
ing which we may perertheles ney a few words here. This 
heater comslets of a casting placed hy the side of the baller, 
and traversed by three wrowght-iren tebes. The exhanst 
ateam is passed through thie ensting on its way frem the 
eylinder to the amekebox, and it thus surrounds the tahes ; 
through which Latter the feed-water is pumped oo its war 
to the boiler, The chief pecsliszity in the arrangement 
consists in each of the tubes having placed within it a 
wrought-iroe core bar of such disnter that an angolar 
apace, lat 4 in. withe, is left throngh which the water is 
pad, This arrangement couse the water to be beought 
well in comtact with the steam-heated surfaces, aud the 
efficiency of the latter is increased by Uhe Mean ant water 
belag mate to traverse the Laitee in opposite directions 
The core bars can be readily removed for the purpose of 
Cleaning thy tubes, aed tho arrangement appeare to us to be 
a very good one. 

Amongst the few noveltios in the Show we must notice 
Boulton and Lmray's belical pare, exhibited by the 
makers, Messrs. Hrotherheod and Hardingham, of 68, 
Compton-strect, Clerkemwell This pump. of which we 
publish engravings ia the proceding page, amply consists 
of « disc with suitable hlades revolving within a casing, of 
the shape shown in the figures, From the latter it will be 
seen that the outer port of the casing formea belical pamace 
aking # complete revilution From thé point of entrance te 
the paint of delivery, and ia this passnge the blades on the 
dise work, There blades stand slightly obliquely to the 
place of the dise, suit as the latter rwrolves, the blales, as it 
were, shunt the water gradually from the inlet to the exis 
orifice, The passage throagh tho pump is of aniform we. 
tonal area, but tapering neaztes having the form of the tron 
comfructa are Gitied to the inlet amd outlet pipes to onable 
the water to be yeadually pat inte metion, aud to reduce 
Sts apecd after delivery. The pomp isa very simple one, 
and it appears very well adapted for mse ne a ciroulating 
pemp in connexton with surface condensers. The makers 
have made many careful experiments with this pump, 
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and they state that it gives a wery high cneftictent of | 
efirience, (ue cf the views published by ws on the pre- | 
coding page shows one of the pamps sider notice driven | 
by a little vertical engine coupled direct to the pump 
spindle, the engine snd pump being moanted on the same 
tedplate. The otber figure ls ao internal viewed the pump, 
one-half of the casing being removed. Messrs, Brother- 
hood and Hardinsham alro exhibit a timmber of thar capital 
“Paragot” sleam pampa, a amall horlzeatal engine of a 
new and very neat design, and a ure form of governor 
which we intend 4 lastrate shortly, and whivh, therefore, 
we newt wet decribe here, We should remark, before 
feaving Mesars. Brotherhood asd Hartingtam’s stant, that 
the workinamahip of thely exhibits well deserves a word of 
commendation, and farma « striking contrast to that to be 
found im woeme parte of the galleries. 

We have notherd comparatively few exhibita certainly, 
but if we except Mr, Doby’s self- acting corm acreen (de- 
scribed by ue on auothee page of the present sumber), | 





we have, we believe, noticed all novelties possesing | whal hazy. 


any claim to «mzineering interest. 





1100 to 1200 miles north of Port Augusta. Messrs. Darwent 


}and Daleood hare commenced an action against the South 


Australian Gorermment for analling their enotract for the 
Northers Territory erections of the Overland Telegraph. The 
dauages ere laid at 54,00. 


Cheap Raitwrys fa South dustralie.—Tre South Ans 
tralias Crovernment hes brought formant # projet for com: 
necting the agricultural iistrict of Narraccotte with Lavepedo 
Tay, a distance of (i) miles, by a light railway to be worked 
with horee power. The cotimates which kare born prepared 
upon the subject show that the ling may be erviel wal for 
0, per mile, 


Waorkiag Reilmays by Water—A plan peopeanded by Mr. 
Ssndereon for dragging carriages wp the Himalayas be movana 
of water power, bas been noder the consideration of the 
fodian Department of Poblio Works, The plan of Mr. 
Sanderern a known aa Randereon's ‘hydraulic propeller, but 
the details fortheoming respecting it are at present some- 
The speed promised is alow, sot more than Gre 


Yetre conclud-| miles per hour, but, of course, a comparatiroly dlow esotion 


ing, however, we wish to say a few worda concerning | would sullice for gnods traffic. 


the “cheap” steam engines to he met with at several ; 


Koet Indian Railay. —The Governor General-in-Couneil 


stands in the galleries, We sincerely wish that the coo-, has expressed bie matiafaction with the efficient state of the 


structors of 
stand that a simple defivice of all morbanical lows 
je Hot exential to ebeapnes of production, aad that 
cast iron is mot mectmanty more costly when eenployed to 
codace forms of trmsonualle design then whem csst inte 
amps anid masse lnring no claim to design whatever. 1 
it were 004 fiw the fear of fetlicting mightmare on our 
readers we would get drawings of a (air sample af these 
4 cheap” engines, and Ulueteate it to a large scale in all iss 
asked hidoonaness, DPerbaps we may even do se yet, and 
risk the gemeral consequences, bopinge that some jood may 
result. Seriously, however, it is quite time that auch en- 
vines consed to be made. Eagines of good proportion am) 
fair workmanship can tt maoutactured equally aa cheap as 
the monstrosities to which we are referring. and this aeveral 
fyms have for soune time proved, If the makers of some of 
the cariows pivers of mechanlam to be seen at the present 
Sinithteld Show will bot take the trouble to woquire but 
very moderate amousl of infurmation on steam engine 
design, aed wil turn it te account, we shall sec a vast im- 
provement next year, . 
FOREIGN AND COLONIAL NOTES. 
Stambond Tromeags.— Uhow tramways have boos opetedd 
tothy public. Carriages run every ten minutes from the 
bridge ta Ak-Serai boyoud the Seraskeriate, aod vice ners. 


Reussitu Iromctade coming to Griafi—Two Rawiag lrog- 
clades bhava got inte difficultics, the Lazared haning beea rus 
inte and aif bat sunk by the Spiridodf, which was herself mack 
injured by the collision. 


Chicago, Dasville, aed Vieceunes Reitroed.—The Chicago, 
Danville, and Vincennes Railrosd Company, has completed 
its road frm Chicago to Danville; and tho Evansville and 
Terre Haute Company bas ales completed ite fine north te 
Danville, thus forming a sew and almost air-lne route froen 
Chicago to the (hia, and theore be the Henderson line te 





important work is that it places the Isdiame block enal- 


such engines cold be mady to unier-; worke of the 





“ast Indian Railway, as evidenced by the 
taanser in which they have withstowl recent heavy Gowds, 


deericen Twegruphy.—The American telegraphic system 
lone Revers extended (9 Fort Elias, im Northern Moplans. The 
Grat telegram received at Washington from Fart Ellis waa 
in - following werds:—" Fort Ells greets Washington. All 
well.” 





Tadian Cast — ‘The eapenditure ineurred in consexion with 
enal-boring operations in the Chonda district ap to the close 
of tho fleancial your 1870-1 was os follows :— 1808.9, 
G79 rupece; [K60-70, $1517 rupees; and 1870-1, 44,418 
Tupecs; total, 07,054 rupees. 


Mechasical (xdwetry ia New Zoalaud—A vteum hammer 
has been recently tied up at Meare Kinenid, MQeren and 
Co.'s foundry (the Vutenn}, Great Ring-etreet, Danedin, ia 
the protinne of Ctago, New Foatand. The hammrr wes 
wot recuntly im repairing a broken shaft of the steamship 

aori. 


Tue Stuaxtos Inox asp Stent Comrast.—We notice 
the prospectus of a new company to be formed for the pure 
chase of the recently erected Strantom Iron and Steel Works, 
at West Hartlepool. The proposed rapital ia 1000001, is 
TOOK eleiren, Ele property cxtsiete of paddling and heat- 
ing furnaces, polling mills, steatn hanstuers, engines, and 
genera) plant, and the price t be paid to the vendors is 
+5,000f. ia cash, and 8500 fully paid-ap shares, This price 
inelaies the aalo of certain patent rights, 





Thr Resoreax axy Soutm Aweercas Tecesaarm.—A 
prespectiin has bees iened of the European and South Ame- 
rican Telegraph Company (limited), with a capital of 
1,251), H1Hi7. in shares of 202. to catablish « submarine tine from 
Portegal to Draail, vid Modeirn, St. Vincent, amd Cape Verd, 
terminating at Cape Ban Heque, where it is to comnect with 
the telegraphic ayetenss of [rnzil, Uruguay, and the Angeation 
Repable, The concessions anqui by the company are 
from Frante, lertagal, aod Brazil, and give, aa to the par- 


The striking feature of this | ticalar pointe named, exclusive righta far sixty Fears, the eon- 


tideratiog to tho origheal grantees being ome-third of any net 


Selds im direct: communication with Chicago and the morth- | peodita alter payment of an average dividend of 10 per ent. 


wreat, 
Rybinst and Rologos Raileoy.—It is proposed to extend 


‘thie Rassian line from Bologor, a half way point om the S¢ 
| Petersburg and Moeoow 


alway, to Pekor oo the St. 
Petersburg and Warsaw tine. It is alee is contensplation to 
eontinwes the extension to Higa, anid froen Riga te Liban, the 
esly northern pornt which is open during the wister. Tho 
projected satensiva is cetly straight acd presente scarecly 
any engineering difficulties. 


Turkish Raiheays.—The earthworks on the continuation 
of the Kutehuk-Tchekmedje Hailway from the Seace Towers 
into Staznboul, are nearly compkted and the contractors are 
stout to ballast the lime and lay the sleepers nod rails. 
Difivalties attending questions of compensation for property 


j required for the pawage of the line having bern at lengt 


entitled by an expeopriation commiisstom, the construction of 
« ventral teriniows in Stamboul will be at once comumencid, 


Rsesien Orideence.—Tho Russian Government has ordered 
from the Aloxandrovaki foundey in the district of Olonets 
70 plecss of canson (19 24-pounders and GO 12-pounders), 
20,000 24 Ib. shells, 46,900 12 Ib. and 2500 9 Ib, bombs, 
and 70,000 spherical 4 Jb. enanom-balls Several Ll-inch 
Krupp guns have beon mounted oa Fort Constantine at 
Ceonstadt, 


The Anchor Line of Steamers.—In 1365, the Anchor line 
compraed three steamers, In 1671, the total had expanded 
to 80 stenmers. « 


Railways ia Jopan.—Mr, Christy, who bas been for fifteen 
years superintendent of the Victorien Gorerntment railwaya, 
proposes to benve Victoria for Japan if, imdoatl, be bas mot 
alreviy dono ao, Me. Christy has reevived am appoint- 
ment la capeesion with the Jopamese Goverment lines. 

Railierys in Now South Wales.—The New South Wale 
Commissioner for Kaliwaya (the Hoa. J. Byrnes) aed the 
colonial eggiacer-in-chicl tor railways (Mr. J. Whitton) hare 
isapeeted the works apom the Great Western line of the 








colony, An onder has twen given by the commissiomer to 
Mesars. Mort and Go, of Sydney, for the construction af four 
lorometives according to the designs by Mr. J. H. Theenas, 
The Aumstration Overland Telegraph.— The advicrs received | 
in Adelaide from the working parties engaged in the con- | 


stroction of the great Australian (rerland Telegraph are | thoroug! 


per anu to the shareholders, and an appropriation of 2 per 
cent. toa reserve fund. A contract for the construction of 
the cable fer 1,150,000f, hae been made with Hooper's Tele- 
gteph Works. 





Proruerp Casrias awp Brack Sra Sather be Bee 
posal to connect the Caspian Sea with the Sen of Avoll by 
toraneof a camel was diseased at a recent mlting of the 
Russian Geographical Society, A plan of the canal, accord> 
ing to which it is to pass between the Kuma and the 
Manyteh, wee laid before the eocety by the Grand Duke 
Constantine, and Prince Kimpoikin teal a report om the 
wubjett. ‘The liret aecurate survey of the country, he eid, 
was tuade hy Vou Seer, who visited the Manytch valley ia 
1435; aod in the spring cf 1838 Herr Bergstrisseer etutea- 
voured, when the water was high, to pres from the Caspoan 
to tha Ben of Azoff in n boat, In bon the expedition of 
Colonel Kostenkoif, ehu wes apuotopentet by MM. de Maroy 
am! Kryehin, aurceyed ihe valley of the Manyteh freen the 

cat Manyteh-DLiman to the mauth of the titer Chulebe. 
Puolly, inthe years 1867 aed Lei4, Captam B. Muss, of 
the auilitary topographic corps, made a trigonometrival sur- 
vey of the whole of the eastern valley of the Manyich “P to 
the Caepian, and bored throagh the earth to the depth of 
four fathoms at six diferent Yeces to the east of the mouth 
ofthe Kelas, The results these ixvestigations was the 
project of a canal, though the data are still very incomplete, 
as the woatern Manyteh has not yet been explored for « dle 
tomer of 250 versta, Three different modifrations of the plan 
give the quantity of enrth to be excavated a4 65,181 and 78 
millions of enbio fathoms reepectively. In ostimating the 
orst of the excavations, Herr Hluus takes as his atendard the 
expense of the works an the Suva Canal, where the quantity 
of vatth excavated was 26,000,000 cubie metrer. Ce this 
hawis the coat of the first of the above projects would be 
122,000.00) roubles (45,0,0007.), of the second, Ail A) 
105,0°).O801.;, amd of the ebind, 407,000,000 (64.000,f0/,), 

hiro figures, thought Prince Krapethin, render it impossible 
for the Grograpoicnl Sewiety to entertais the project. After 
a jong debate, in which M. Komamnffsky endearowred to 








} pers that the ooet of seek eseavations has now beente touch 


46 thaw formerly, and will coutinee to diminish, the meety 
1 to the order of the day, om the grownd that Captain 
Hum's project docs not furnish any preitire deta for a 
f esoaideration of the wabpect.— Poll Mail Goazetie, 


Dec. 8, 1871.) 
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STEAM ENGINE COEFFICIENTS. 
To tan Eniros or Ksoissnerna. 

Bre, Mr Sinith ewnplaine that the extract From be letter. 

sented by wie last werk, “dees fot enetain all the quae 
Fienes es that give that extrect Ha geal meaning.” Phas 
objection can be casily removed by egrerung that the rmpire 
shall in any cace be allowscl to ascertain whee is the ral 
wenping by referring to nny part of the whele core 
spelen. : 7 F 

No referee can be expected to giee his Gime to thie question 
without rerauneration, and I hanily think that aay ene, io 
the position mamed by tee, would be willing to do it foe 
money. It was on this ancoust het I peop eed to give the 
referee the eelection of a charity. To have tire pounds are 
to give pwny at this seasce would be a plemeare, oveking the 
work to var Mt an homer, The costs of settlement proposed 
hy te is, therefore, no Sandignified peeort.” Mr. Sanith, ie 
Test week's lector saya: 

“New, as Mr, Gray hoe taken the liberty of proposing 
to narrow so much the srtilement of tthe whole questics,’ 
I will tales the lherty of narrowing it a litile ferther just to 
simplify the settlement, aod then Lo will euth (he greatest 
sete aco pl the inede of settlement reed, 
oy of my formula that be main! puter dt ie 
deduced from Nankine’« appretimati eqitate for the men- 
transmission carce, ard, natn Rankine « eymiote bt ie thie: 

a 
= stort —1, 
r 


«7 























Fa 





ce subatitnting : 
Sean total pressure iq. sattty—o= 3.167. 
Pinel pressure 


© This ia me formula, pore aud simple. [f the referee deci? 
that it is enrrect, Mr. Grey wil) send for publication im » 
journal a retraction of ol) his letters, amd a sam of Sve 
pesnds te be given fo ony charitable 
rosy elect ; ebeul the derision be that the formula is wrong. 
then 9 will re¢ract any letters and pay Gve pounds 94 aborts.” 

Ho anys thie is what I pe oly dispute, whereas there ie 
fet in all wy letters o single figare or a single werd that 
dive oot agree with the above formula. [f be oom find any 
sestence mm all ey letters that be thinke will bent wich 
eonetruction, T agree that Ghat sentences be aubenltted as he 
propescn If the urnpire decide that ] base ever questioned 
that formula T will give in. 

Or, refer to the quetstion I gave Ist week from Mr. 
Suvith's letter of Nov, 22, Mr, Senith thus expresses my 
grand bhander : 

~ Lo the caee on peolet Mr. Gray's female for the total proee 
coefiiciemt iv this, 


Grose cootliciont &.2355a01 + byp, bog, 1 RA? 48 —__ 
beet 

















When it should be, 

Orove toeflicdent=1+ yp. tog, ERA2-+ (Mex 6.9122) 20" 

Let the question be wheck of these two agrees with the 
formule which he says i dispute, and wt fhe eloline as hia 
“ and einple.” My “ grand bhunder™ dorr agree with 
it, and Mr. Smith's “enrreetine” dees not agroe with it, 

Jo no part of his letters dees he ever give that formula 
exept asin corfiiceet, be meser gives it merely as mean 
total pressure = final prrasus, fut new he onnits the woed 
ovilicivnt altogether from bis atatement of the dienute. At 
the eed of bis previous: Ketter, the onty place re any 
reference ia nade to euch an equation, the following is the 
statemcat mode; 




















a 
“This, inctesd of vw" 
itt 


wiA227 enedlirsent, it shaald 


he (iT x 1b) I¢= 


There is hore not ono word of total proseute divided br 
final pressure, “The statement is that the eoelficiens ix mat 


3.227, but 3.75, It is not disputed that (17x10) —16= 
B75) mould it at a4 wo, them that will just be the rutin between 
the meum ated the terminonl pewssures in the eae referresd toy 
Hat the question uo inte ee, which a0 the coutficient 
of efficiency, the 3 F 7, nnd WTA ie 
not in any secure whatever a cocilicient, either of elficheney or 
of ensthing thr. [n the formula be now presenta be Las 
altogether omitted the woed coefficient, and put ia dhe words 
Gnal pressure 

He says Lhave taken the liberty te narrow the tom 
The statement that the quetation costalned “the whole 
question of the value of the eoctheicnts” is bis own, not 
mine, 

There is one part of My. Smith's Inst letter deserving eatin 
pruminenes, ~ With relerenoe to Mr. Grey's statement that 
iW we have @ coellicient J, chet rade that there was piven 
ont a8 available power by the steam not more than threc- 
tenths, or 3 of the power of energy originally stored in it, 
Now Mr, Grey has no need to asune that a cvlficient 5 
meats anything eo mroninglers”” My ptotement, that 
tha conhrarnts introduced be me give not oely the reletien 
efficteney in unite of the ellicieney of non-capansion. bet 
abe in decimal parte ot the whobe energy stored in the 
sienna, was publishesd for the thret tiene in any better ef Nor, 3 
| wee wore there it mo edocated esgiaeer whee will eal] ot 
Aimeaningless expression. It is traly a port beceght ty the 
surfers be that intewpid diver Professor Mankiae, and lolt by 
Lisa ie one of his weopenod ebelie, | picked wp the shell, 
opened it, and found the pearl, and cect it before your 
rulers, amd one of thom lina tarned npon me for doing ss, 
aul this section explains o great deal of fi earrespondemer, 
b will mow register a propheey that thia “ meeninglems” 
stetenermt wall five on in engineering svianen for centuries 
ifter we ate ali forgotten, and if this correspondence ersults 
in nothing teyeex! the publication of this “ meaningless” 
statement, that will of itll maply repay for the tire and 
chown spent upon it, and will justify the appropriation of 
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sthiatiog the weapire | 


up to it, 
Lam, Sir, yours mest respectfally, 
J. Me. F. Grav, 
12, Moutenotte, Cork, 4th Der, 1871, 
[We have commented oo thircorrespetnlence ia an article 
ca page 74, of the present number—iHm BA 








VALVES POR BLOWING ENGINES, 
To rue Horror oF Exqinrimexc, 
Tn reference to the talers fee blowing engines de- 
secibod aed Ulustrated jn Exctreearna of 24th alt. and re 
ferred te in the leiter signed * Veewtae" in your member of 
Lot inet. it te true that the rubber-covere | ralven, ae apgslied 
to the blowsng eylieders at Maryport, have proved a failure, 
but it ie not tene, as stated by your corrapormdent, that 
“(he longest time any cee of the welves kept in anything 
Tike order was cals u fortoigtet,” mor that * when blowing 
two furnaces, ocly 2h 0b. of blasteauld be maintained, at a 
apent of 48 to 50 revolntines per emaute of the engizes.” 
When (hese velees were applied, good results were ex 
| pected free them, nel thew were certainty mere cmey Gr get 
at for examinntinn er repeie than any other ealve muse 5 
' pronision waa, However, made, so that Chey telbt ber replaced 
* ontionry Bir vale if the werking ehoalt pot be 
satisfartory. Altes the engiows baal beet at work for sa oF 
eight weeks, they were stopped for a couple of Laura, when 
Lbeok all the calves ont ond exaained them: moe were In 
vere ood onder, but thera were cut and wern by sharp 
egos ob the coatings and ponnds: it was pet possible tostiop 
the eagiors long ene to wreerty this defect im the seat 
ings, New talres were shortly aftermonla pat in «nd 
worked aboot dour eronths, when they vere placed hy the 
hinge valves. | cerefully notcd the speed aod blast pers 
pare om many Gocations @uring the ma moathe the rubber. 
covets? valves were at work. J need only state what 1 have 
mrself corn, ‘The forest prowuce of bisst Lobserved at ane 
I tiewe wee Sh ib. with Ot reretuciogs oF the engines; and om 
the @th Dele, Gen oe thive weeks before the valves were 
} fiaally removed, the spew of the engines was Gb revubutions 
[per sninute, ated tho binst prestate 44 Yh, biewinge two 
fursecrs, 7 
The valees were pot at any tino tere thelit, bat F have 
every penton to thiek thot thts fault wall be remedied dy « 
better (rem of eating, aed a mere perfect covering of the 
tubce which form (he valves 
+ I wm, Sir, yours reepee fell y, 

: Witneae [sou 


Sin, 
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Bolton, December 6, 1871 
To tan Entror or Enoisecnrsa. 

Sin,—Many a gest ond really usefel invention is eon- 
Henenod for want of = trial, nid a will greater number for 
want of a peoper trial ar trinks. 

Slecors, Hangreaves'a welvea at the & 
Bppear to we (at peosent ad any rate} te vo sbeped pach a 
fate: avd your correspondent “ Veritas” would benetit sour 
remires inthoitely more than be has dene ot present by giving 
then faller detsils of the atkl walvra and engines, so ne to 
enable them tv jodge fairly ef their merits, What is the 
use, for instanes, of angling that the engines were ' ce i 
direet acting, end veetion ?” and of what cx is it to piee the 
pumber of revolutions of the engines without at (he same 
tirwe gleing the length of stroke ? 

The sentence, “This neier was oceesioned by the viclent 
rusbiag of the aar Uhromgh the small openings and by the 
valves dancing on thie sents til] the succeeding struke raised 
them acnin,” pertly explains why these valees failed, mot 
neeeearily Chrougl theie construction, hut porsitly thrugh 
their relative sia and thot ef the blowing esliader, It 
“ Verilag really does mean te gite * everet intoematlon 
abeut the werking of these patent ratees,” then Iet him gire 
* Fall particulars nate wine of valves, and valec openings, 
rincaint of lift of valved and wetgbt of samme, both for suction 
and delivery" * Sizo of blowing cylinder and leagth uf 
stroke” att “how the isdigmabber wee serural te the 
tinker. Ales let similar information be givon of the now 
talees that were found to work oe well, 

Without giving the above oe fuller information, it is wrong 
(to we a mild esproasion) te eondeisn @ certain constraction 
of valve, 





war Irn Works 


































Yours obediently, 
J vartce, 


Liedon, December 4, 1871. 

(We quite mecue in our corresponteat’s tinarks— 
En. E.] 

LAKSEN'S PERMANENT WAY FOR 
TRAMWAYS. 
To wr Enirox of Exaineesine, 

Sin,—T am meeb obliged for yoter foroicable notice of my 
patente in last week's number, mrad ehall be gtadt if you will 
iederm your teadera that the he eof the sald neticle 
should have beet & Larson's Permanent Was for Tremeaga,” 
as the patent ts unkne oly, that which Mr. Crees bes any 
in ia the enst ¢ only, The fascur of your 
correcting this in mest pamber will ohtige, 

Yours truly, 
4,95. Lares, CE. | 

















Greenwich road, December 3, 1471. 
PS —My patent is known generality ae Larsen’s pateet, 
hering heen in tae seme considerable bane. 


Cosstastivor.in Sveways— ontroctors bare commenced 
the prelicxinary works for a new anderyrasn?d romtinunication 
by tunnel between the lower part of Cialmta atul the Tekd bey 
sinking sw ehalton the slope heuding from the latter quarter 
cloen to the new sounlcipal buildings. The carringes running 





in this tanmel will be worked om the —— 
aol the fare will be as low as 20) paras per head for cach 
trip. Tweety paras eqnal ifd, oplish. 





the great amount of your valaahle epace that has born given 
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LIERNUR'S SEWERAGE SYSTEM. 


To tim Eotrok or Exoixeenrna. 

Si2,—Ie reur inpression of the 2nd November, 1406, there 
appeare an illustrated deseriptian of sane sewage oprrations 
atthe Hague, Can you ot any ef your readers inform me 
how thet haa bees Solid to work, anit whether the foare ex ~- 
pressed hy tany engineers at the tiene (that the pipes woald 
beeene coated with an ever increasing lining of flit) bave 
teen altogether growndlees? 

{hare heard wages accownta of whet appear to hoe similar 
works in other places an the Continest. 











Yours trulr, 
Teecember 6, 1571. c. WwW, 


ADFAMSON'S MACTIINE FOR FLANGING 
BOILER PLATES. 
To the Enitoe ov Exoivkenisa. 

Fin.—I noticed im your journal of the Let iustant a letter 
figued “ B. Hageoo, respecting my improved patented 
mactinery fee the manufacture of ateam boilers, and n 
secied on the same subject by © Wen, Mair and Co." of 
Manchester. The thret Jeter truty sdinite b paid a rogalty 
of YY to David Hanson, whe had been a workenan and fore. 
man of mint, Hefors anlering ihe machine which I now 
work, Lhad a oonversation with the late Darkt Hanson in 
my un office, when he teld me he bad not been fee any 
revalty for his machioe thes in use, and woe not likely to get 
acy. 1 felt great regret ow hewring thie stateruent, and then 
neranged af T bought or made a machine having a revolving 
table. | would pay him MM. for what bo had dome to form 
flanges on rings for the manufacturing of my patent flange 
seam furs, 

At that time my engineering tools were all fully etsployed 
which, in a measure, conpelled me to give the machine out. 
1 confidentially consulted “Wim, Muir aod Co.” a4 te the 
manufacture of my improved machine, and contracted with 
thea for the manufactare thereof with the understanding 
ef using Haneon's revolving table. The acknowledgment of 
under by Daniel mae awd Co. is dated Petrunry 8, 
- My patent a9 cated February 0, Is7), soe speettion- 
tian Now kit. About the middle of April, Wo. Meir aod 
Ca, 68 being preseed to complete the mackine, complained 
that the would lease inomer by tt Ta ft ther ape- 
rations, ani with a view to got the mac qaickor, | entered 
into a further agreement with them, a copy of which L 
annex: 

















"21et April, S71, Manchester. 

“DA. agrees with Wn. Mair and Co. te make then sole 
taskers of patent Aanging, tormiog, and rdling machine, and 
allow thens one quarter of the rox ality, of otherwier pay to 
Wa. Mair and Co, S, for bi or Cheat portion of the trouble 
in desing the details of tha machina Ae. 

(Signed; * Dascer Anasreon, 
© Wa Motm aro On." 

Froese this agreement. Mr. Editor, you and the readers of 
sour journal will revtily comprehend the utter misrepra- 
semtatoon of the ease in Wr. and Co.'s letter, the pub 
lieatica of whick will certainly foe the future deter myself 
ard probably other inventors from consulting them to carry 
ont their patented tnventivas either for apecial tools or other 
wise, In justice to myself and atso to the readers of your 
journal, I refer you to David Hanson's specification, dated 
June f, 167, No. 1600; ont [ further have torequest, if you 
possibly con, te publish the late David Manean’s patented 
mecbine for Manging baAlet plates, that ull interested may 
julie of the tere anac itt dporstboe. 

ly you, Me. Editor, will quietly mad over the two letters 
{ehich appeared in your last issue) again, you cannot fai] to 
diseorer with me that Mrs, Hans, with ween I ayuspatitier, 
has been greatly misadecieed im the coarse she bas taken. 

L now Jeare this matter, and temnin, 

Years resprtfally, 
Daven AbaMeon. 


CONCRETE WIEARF AT BATTERSEA, 
To tHe Poirox op Paaixerevo. 

Sra.--Ohwering in yoaraccsunt of the abore that it is 
assumed te he the Gret toe the rmpthed of casting concrete 
beteecen beards temporarily placed as malds and aferwanle 
removed as the concrete ete has besa resorted to ka modera 
times, peranif me to call your oftention to other instances 
where Chae plan bes beet aseet with equal ewceces in structures 
of mich greater extent, The iarge retaining wali in front 
of the Murine Parade at Brightom, bailt br me forty rears 
sinew, iseme ‘Thie wall is upmncte of 1 mile la length aed 
Trt. in height, built precisely ia a similar eeanmer, in oogrens 
4ft.io height, by eomerste thrown &twren planks Iniged 
togutlier, placed on the back and fremt, and removed as the 
concrete set. The iarke of the meogld boards may yet be 
seen ou the face, as deseritil in your aeeount of the ancient 
steattures This wall Lrenlly beliewe was the first attempt 
of the kind in modero tives, and in ignorance then of it 
having been used by the Iomara, 

The Brighton. wails have been described and froqueatly 
mentioned in deseriptions wt the Wostitetion, that I am 
strprised at ang one eluting it as amsthing pew. A 
secoel aed similar wall of ronrly eypual height and extent 
was also built o yearor twa later by me in front of the cif 
between the Shukesgeare and Abbot's Cli Tannele at 
Dover, when acting a9 resident engincer under the late Ber 
William Cubitt, on the South-Eastern Reilewy, and IT hare 
no doult mony other ¢ could be named. 

fam, Sir, your obedient rervant, 


Jousx Wrieny, MICE 

Recheatee, December 4, 1871, 

[We thank oar carrospemlent te hia letter, Ef he witl 
refer te the article whics clicited it, howerer, bo will eve that 
we stated our belief that cocercte had not beer asad before 
in euch a msnner ne at Datterses, that is, in the construction 
ofa whar! and baeement storey form warebouse, ag deseribod 
by tas last week.—Ep, E.} 
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Giasoow, Wednesday. 
Glasgow Pig Tron Martet.—The Scotch irom trade con- 
tines to be animated, and a large business is being done 
beth for home consumption and lor exportation. It is be- 
Hiewed that an enormous demand for irom for exportation 
will ariee in the spring, and im some instances makora are at 
preeent rather disposed to stock than sell, notwithstandis, 
the high prices which are being given. Towards the end 
of last month the cash price reached 7Os, per ton, it then 
reerded to some extent, but om Friday Inet the maricet again 
became firm, and 70s, tid, ensh and Ty. 6d. one month were 

id. Om Monday and yesterday tho cash price varied 

tween 7Oy, Sd. and 70 Gi, and the month's price be- 
tween 70s. Od. amd Tis. To-day the market has been 
steady with prices at 70s, fd, cnsh, closing buyers nt Tis, did. 
Tho makers of special brands have sdramced rg pa 
within the last few days. Gartsherrie No. 1 and Limes 
No, i are qaoted respectively at 84s. and 836.; other quote- 
tions are aa follows:—Calder 80s.. Sammerlee and Glen- 
garnock ie, Shotts and Langloan 78, The shipments have 
again shown an increase. Last week they amounted to 
10,404 toms as against 12,921 tons in the corres ing week 
of last year—total since 27th December, 1870, 772,625 tons, 
as ogainet 91,616 toms in the corresponding period of 
1889-70, 

The Finished from Trade.—In the f and rolling mille 
there is still great activity, Within the last few days the 
principal firms have advanced the price of . finished irom 1, 
per ton. The quotations vary from ', lie, to 1. for | 
common bars, the best bars being 104, 10 Other quotations: — 
are, angle iroms 1, Ss. to BN/., ebip plates LL!. 1ua.to 212i. | 
boiler plates TM. lis. to 32%. 10s. The foundries are, ba 
most beay, ant this ia cspecially true of those fires thet 
work for the marise engines. Pipe founders are gencrally 
lees busy at this time of the year, It is not unlikely that 
with the advance just noted im the price of malleable irom, 
the puddlers and millmen will persevere with their deenanc 
for a further advance of wages. 

Ship Launches on the Clyde during Nowember.—Since the 
close of the ship-carpentery' dispute the shipbuilding trade 
on the Clyde hae gone om briskly. The amount of tonnage 
launched Inst month was rather over the av: the fellow. 
ing being the comparative statement for the month and 


eleven months: 
Month. Eleven months, 
Vessels, — tone. ‘emels, tom. 
1871 I }R.000 166 148,000 
1870 . yy 15,400 173 160,000 
180? - bo) 2,000 2 180,000 
188 ae | 7,00 12 14,0 j 


Six out of the twelve vessels lounehed Inst month bad « 
tonnage yor log feos 1700 te S00 toms, There was one sail- 
ing vessel of 150 tons, the others were steamers varying 
from 900 tons downwards. 


hi 

Porto Rico there bave been several shipments of a total value 
of 14,1601 ; to Tara, 260%, worth; to Trinidad, 3606/, worth 
to Jamaica, 21M, worth; to Brasil, 201 


tangas, 700L worth. 

Bkipmente Sewing Machines and Steam-P: ine 
Mackinery—Thete hare recently been shipped from Glas 
gow two large consignenenta of sewing mac! 
valued at t .. to Havre, and tho other, valued at 2700V., 
to Melbourne. manufacture of these machines is now 


carried on in Glasgow on an extensive scale, Several shi 
menta of steam-ploughing machinery have ately been 
from to the Wert Indies, the Intest being a consign- 
ment of 60) tone to Trinidad, and of the value of 25007, 


Edinburgh and [eith Eegineers’ Society. —At tho last 
meeting of this socety, a paper waa read by Mr. Hugh ©, 
Tell, C.E., on “Tramways,” the camsos which have te 
their adoption, their construction, and cost, and the likelihood 
of their remunerative. Inthe course of his paper, 
Mr. Hell exhitited in detail, by the assistance of di the 
diferent methods of tramway construction ado; in Edin- 
burgh, G w, Londom, and Li |, Contrasting them 
with cach other as regards prime cost and facility of main- 
tenance, Meetion =—— — of a new system of train- 
why at nt exo) on Glasgow quays, its peculiarit 
beng t mo ane required for its enstrection. . 


Esorxzentxo Society, Krxo's Corrnom—At a 
meeting of this Society held om Friday, lat December, Mr. 
Hunter, Prosidest, in the chalr, a paper was read by fr. W. M. 
Vivian, on “' Naval Architecture” with reference to the past, 

¢, and future, of the royal amd mercantile naries, Mr, 
ivian commenced hy deseribing the form of ship best suited 
for coast defeneo, after which he — ae pointe to be 
attended to im designing a een-going ship of war together 
with the difficulties tonbe encountered im so beating the 
large mass of iron in the plating as not to destroy stability; 
passing on to describe the tendency in the present day to 
increase the size of guns and weight of armour in ships for 
const sereion, and to lighten aioe sci and guns, t thereby in- 
erensing the » of ota- i cruisers, trusting mor to 
steams hen ictenten using the former as a means of defence 
by ramming, The author next said a little om the effects 
ol the Suez Canal om mercantile naval architecture, that is 
a tendency to increase the size and number of steam vessels, 
the increase of size being in length and breadth of beam, 
the depth remaining the same, that the resselemay, with lees 
diffivulty, navigate the shoal waters of the Red Sea. At the 
close of the paper, # discussion ensued with reference to the 
coal carrying capacity of steamships, &e. The proceedings 
then terminated, 





worth; to Ma- | had 








SELF-CLEANING CORN SCREEN, 


CONSTRUCTED BY MR. ROBERT BOUT, ENGINEER, BURY 8ST. EDMUNDS. 
Fic 





Ls the course of our account of the meeting of the Royal | Nera to the Gulf of Finland without transshipment by out- 
lexandrovels 


Agricultural Society, at Wolverhampton, in Jaly last, we 
oecasion to mention @ neat arrangement of self-acting 
corm sereen desi by Mr. Robert Boby, of Bury 5t. 
Edmunds; and ot this ecreen, which is also exhibited at the 
Erving to the engrevinge lt wil be oven thet the grid, A, 
vin, wi een A 
se mnreetteres Settee oe ae 
atite a BB; i 
pled by an elevator or Spareleb with cornet to te 
soreened. ‘his corn is delivered on to the grid, A, througn 
the intervention of a bucket wheel, C, for the purpose, whe 


: 


ag odpm i 
oa ween the itwdinal rods, a, 
grid are inserted small discs of projecting pieces, 4, 
are intended to traverse the spaces between the longi 
rods and the transverse bara, 4, for the 
the spaces open. These discs 
transverse rods, ¢, fitted to side bars, f, that 
tides, c, of the fixed the sides of the 
slotted, as shown at Fig. 1, to allow of this tra 
of the rods and to forma guides for those rods. 
_ Pivotted to the aide 1 Jon either side of 
is « pair of crank rods, D, which conmect with double-throw 
E, carriod by a transverse shaft, F, 
bearings in the side framing of the machine. 
forms the azle of the bucket wheel, C, which is keyed fast 
toitanzle. This bucket wheel is so situated with to 
grid, as to receive the corn ne it fi 


ul 
a is 


i 
3 
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Psoresep Neva asp Gutr oF Pixtasp Casan—A 
scheme for establishing a new port at the mouth of 

0 Neva has been designed M. Patilof, the noted iron 
manufactarer, the details of which gh rhentnc Say be sep 
correspomdent of the Levant Herald. Tho plan ia briefly ns 
follows : To open a passage for goods direct from the Upper 


Fe 
: 


ting 4 casal 12 miles in length from (ome 
distance abore the capital) to M. Putiledf's factory, on the 
shore of the Gulf beside Volni Island. To comstruct a har- 
bour at this battery point, traversed by a castom-house quay 
2 milks m and containing three basina—ose for out- 
ward-bound shipping, another for vessels —— 
abroad, and a third for lighters, as aleo « Boating k for 
repairs, To cut # canal ih the Gulf in the direction 
of Cronstedt the extremnity of the harbour (where the 
water is 12 ft. deep) tothe 18 ft. lewel, a distance of nearly 
4 i par er Peed bed Vat Beer Si eA 
with the overland canal, from Ale: i to the Putiloff 
* thence in three branches along the Custom House 

quay and the outer embankments to the extremity of the new 
connecting iteelfen route with the Moscow, Tearekoe- 

Calo, Wareaw, and Poterbait railways, and also with the Alex- 
lead warehouses 


f 

uth of the Ooretad Oonal. A i the see 
mo ing to Lares aecose 
uM tided?, the harbour works are to incl two 
ques. t sete of warehouses, a custom-house, nn botel for 
reception of scomplete apparatus of cranes, 
&c., for the joading and unleading as pane is, Rayetern of gas, 

asd a quenching apparatas in case of fire. 


of the sitting. Mr. Smithies, of Upper treet, was 
unanil elected as of the homorary class, and Messrs. W. 
Virtwe, E. W. Ives (draughtsman), and J. K. Weaver, were 
wdded to the ordinary class. Myr, Hugh Gray was also 
nominated for the latter position. The twentieth namnirer- 
aary of the institution will be observed at the City Ter- 
Hotel on the thint Saturlay in February pext. 

Turner and 


in a thorough tical and technically correct manner— 
Messrs, Tathain Fochiale}, Messrs. Leach (Leeds), Mosera. 
kes and Sons (Huddersfield), Mesers, (i, Wailes and Co. 
lea, Houghton, and Co. (Leeds), 


Bumeroas 

aper was listened 
it, in which 
the chairman, 
with « rote of 


eed), Mesars. 

essisted Mr. -4 by 

pha, drawings, and models. [he 
inte! 


and others, The proceedings closed 
thanks to the author of tho paper. P- 
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THE OTAGO GRE 
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We have selected for publication two views which will 
serve to illustrate some of the most interesting features of 
the Otago Great Northern Trunk Railway—an undertaking | 
which will have a length of 222 milea—and will extend | 
from Dunedin, the capital of the province of Otago, to | 
Christchurch, the capital of the provinee of Canterbury, 

The line leaving Donedin would pass through the 
Moerak! district, and through the town of Hampden, where 
there would be a station. It would afterwards cross the | 
southern braeches of the Waianakaroa river, on a high- 
level viaduct erected apon am existing stome bridge, and 
traversing the moentain gorges of the northern Waianaka- 
rua river, would again cross the stream by a beidge 110 ft, 
above the water level. At this point the level of the rail- 
way is 108 ft. lower than the coach road 76 chains away, 
After pasting through the district of Oamara the rallway 
enters the town of that mame, where a commodions station 
would be beilt. Continuing northwards the line arrives at 
the river Waitaiki, which separates Dunedin province from 
that of Canterbury, 

There would Le several branches to this railway, one 
ranning eastward to the Kakanwi quarries and some meat 
curing establishment; another leaving the main line at the 
town of Oamaru, and also running to some rich quarries ; 
a third communicating with the Maruwenun goldfields, 
and a fourth going to l’ort Moeraki_ | 

The Gret sketch shows Moeraki bay with a branch 
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RTHERN MAIN TRUNK RAILWAY. 
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BRANCH LINE TO PORT MOERAKI. 
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from the main line sweeping around the coast to the port 
of embarkation, where a wharf will be comstracted ably 
on screw piles, with « Ighthoase at the end. ‘The rail- 
way will form a loop around this, having a radius sufficient 
for the passage of a double bogie engine and suitable rolling 
stock. Moeraki is a good port, probably the best Im the 
Sesth Pacific, It is quite sheltered from the south-east 
winds, and jadeed ts only ex to the north-east, from 
which quarter, however, the prevailing winds do mot set. 
Ibut although this bay is well situated, and possesses many 
natoral advantages, the greatest amount of tratthe will be 
directed to Port Chalmers, seven miles from Dunedin, and 
with which the Trunk Railway will communicate. 

The second illustration shows the proposed bi over 
the Waitaki river, which will carry the trenk line inte the 
province of Canterbary. The bridge as designed would 
consist of 28 bays, each of 152 ft, from centre to centre of 
piers. On the Canterbury side an extra span of 45 ft. 
would lead the general traffic upon the bridge, as shown, 
the rail level Geing om the top, aed the road level at the 
betiom of the Warren girders which would compose the 
structure, The river, which isin times of low water reduced 
so much in volume that the bed is exposed in banks of 
shingle, as shown in the sketch, is greatly flooded at the 
season when the snow melia from the mountains, and 
down in torrents. At such times the width of the river is 
increased to a nile, amd the water rises to a level within 
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ft, of the proposed level of the bridge. 


We are indebted 
for the photographs froen which these drawings are taken 
to Mr. J. Millar, civil engineer, of Denedin, who has pre- 


pared all the plans 





Rxnied generally in the illustrations, 


———— 
Joms Cockgstts oF Senaixc.—The town of Seraing, near 
Lidge, in Belgium, contains 25,000 inbabitants, al) dependent 


on the iron smelting and ine making works of 
Mesers, John Cockerill and Co,, which employ 8000 persons, 
ta the iron mines, coal pits, ry, and machine factory, 


earning average wages of 3 france to 3 francs 20 cents « day. 
These works owe their establishment to Mr, John 
Cockerill, tha som of s working man, who eft England and 
settled at Verviers towards the end of last century, After 
the peace of 1814, he purchased the estate and palace of the 
Prince Bishop of Libge, at Seraing ; and, being joined by the 
Jate King of Holland, them King of ibe N aa 
partner in trade, set upthis business, which was soon develope 
tan enermous extent. Mr. John Cockerill's ip 
with (he King of tho Netherlands was dissolved by the 
lam Revolution of 1830. He sustained heavy losses in 
1850, and died im the same year, The business is now carried 
on by @ limited liability company, in the name of Jobn 
Cockerill and Co. A fine statue of Mr, Cockerill has been 
years after his death, nt the cost of 


Brussels, tho gift of his friend, 
News. 


M. Rauxs.—Illastreted 
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WINDING ENGINES. 

We publish this week o two-page em ing a 
vole clevation of a very fine pair of winding engines con- 
gructed hy Mesa. John Musgrare and Sona, of the Gilet 
Tran Works, Molton, Lancashire, frean the designs of Me. 
Tacos Durrows, consulting engineer, Wigan, aud ereetod hy 
them at the Skelton Iron Mine, Saltbura-hy-the Sen, for 
Meers. Delekow, Vaughan, and Co. (Limited). We aleo 
give on page WA an end view of these engines, are! next week 
wr intend to eneplete our Ulustrations by publishing « eor- 
rapanding grand plan, s 

The engines hare eplinders 26 in. in diameter with 6 ft. 
troke, and are flited with Cornish valves worked by tapy ts, 
as shows in the side clevation. The tappete are actuated by 
ecerotrics through the iutervention of reversing gear of the 
ationary link class, the reversing shalt being placed berwath 
the foandatsen plates and extending ba the outerde of the 
beft-hand engine under the enginerr’s plattorm, where there 
is planed the rerersaug lever and alec the landles and shalts 
for working the steam brake and stop valees, The coerntrics 
of ene engior are not placed on the winding dram shaft but 
on a special countershait driven by acrank at bie end, iakiey 
bold of the main erank pan, as sliwn im the side elevation. 

The winding dram is « compensating ome, conical ls fer, 
and heving three ecta of atma aod seprments with lage of the 
heat Georges pine. The masinam diame the deme a 23 it. 
anid its sinned Ciameler 18 f., there being on cach ede ow 
aptrel groove for a round rope to wind from a depth of alsout 
100 fathoms. 

The middle sections of the wieding dram form a brake | 
ring 22 ft. in dliwmeter by 4 in. wile, and to this rang a brake | 









strap is titted, as shown im the side clevatoon, the strap eiip- 
pieg the rag for about omedbint of ite citeumforemee, At 
enn ond the heake erap in connected by an afjusting screw | 


5 bo aw stierop Ranging froen a steneg wooden beam which spans | 


the dirnon pat as phown, while at the other cud it is attached by | 
alink tra lever having its fulcrum on a shaft arranged, + 
shoae just below the level of the foundation plates. This 
beret, of whick the anes are in the proportion af aboat 7 be 
1, catends downwards, afl ite lower etl is coupled hy links 
to the piston rod of a eteatn evlimcer BO im. in damneter and 
Sit. steoke, Geel hortontally on wooden beame built into 
the engine foundation as shown in the vide and ened elewa- 
tioms, The slide raive, by means of which the steasa eon 
be almitied to, or release’ from, cither end of tbe heakeeylin« 
ler ia worked by a rod extending te a handle contemently 
Paacod on the erupneer’s platform, 

In arkditien to eke arrasgements fee working the brake br 
astram, provisior ia also male forapplying it by hand if me- 
cewars, For this purpse the link which couples the brake 
strap to the eteam-werked lever is made with a elst in if, 
theeagh which thers pamen a pin, eunnecting it to a short 
lever Greed on a sleatt, as shown in the do clowation, thie 
shatt extending laterally to beneath the oagieemnn’s plat 
form. Elure there is fiaet apom it a long lever, carrying at 
ita end a nat, through which there paresa screw actuated by 
as hend wheel, as shown. Vher by turning the crew and 
forcing duwn the end of the long lever the brake can be 
Sjpued without ering the steam cylinder fir the purpoee, 
while on the other hand the shot ie the lank at the end of the 
breke eteap—throngh which the pie coupling it to the baud 
lever partes is antliciont!y bong to allow of the brake wing 
applic’ by steam without interfering with the hand worked 
artaggement. 

Altagether the whole of the detnila aro well worked owt, and 
the engines are ery fine apecimene of their chim, doing 
eredit alike ta their designer anid builders. 

















NOTES FROM THE SOUTH-WEST. 

Tlynsamlet Tiu-platie Compray—Oin Baluntay allernint 
the Llanmaniet Tin-plate Company, Morrlaten, started two 
new polling mille A fine oomdensog engine manufactured 
by the Millbrook Ini Company, Lendore, was set in mction, 
The fleet bar eas rolled cut by the manager, Mr, William 
Williams, The turn-out of finished plates from these works 
will shortly amount to from 1510 to TAM boxes per werk, 


The Port of Cardif’—The exporte of coal to forsign pris 
from Cerdiff in Nevember were SIR ATR tone, The fillowing 
porte figured in this mgrregale ter O00 toms amd upwards 
each :--Harwlene, CH4G tome: Constantinople, 6190 tons; 
Gibraltar, 8228 tone. Genea, 7734 tone: Hevrannsh, S415 








tons; Jievre, 10438 tons, Males, 13,992 tons; Monte 
ahs 


Video, MG toma; Chteeen, T1456 tone; Port Said 
tems; Rio de Jeneiny, 1AAM0 toma; St. Naaalee, 2 
fens. Toe quantity of mal expected coastwiso free Canlilf 
is Neweenber @as 70,028 tous The iron exported from 
Cantit! in Noverher attained an aggregate of 17,827 tons: 
in this total New Orlears Ggared for 2825 tone; New York. 
for 4674 toes; wed Hotterdam, for 250 tone. Patent fuel 
was exported from Cardiff in Now rr te the aggregate 
extent of 6470 tons, of which Ht tone weet to Aden, { 


Merport sirradra Dock —The qasy waile of this dock 
ing constructed of a Gre stows ent from Lend Trede 

vara yustey et Nine Mole at on the Western Valles 
Railway. Sonm idea of the extent of this quarrs may be 
formed from the feet that lerge blocks bare within the last 
week or fen days been cut out weighing 114, 174, and Sie 
tote reapectively, After these mascive blecka are cut cut al 
the quarre, they are diveded inte @ guteher of emailer cowee 
Weighing 05 an average Sof O toed euch, asel they are then 
despatched by the Moamouthekire Kailway to the mrigh- 
bourbood of the dock. 


Trou fur the Uurted Siartes-— Toe Paulier has cleared Crom 
Cardiff fir Galerston with tone of raabwoy irom aupypilior! 
by the Aberdare brow Co tT. The Phenecer how Citased 
trom Newport ta New Ortenns with O07 toms of iron pep 
plied by the Gloctaron rom Company. The lnperastoe | 
cleared from Cardi for New Crleurs with BOO tee of rail. 
way ifot tepplid by Mesers, (acest and Co, The Mermaid 
bus cloared from Cardiff fee Matile with 02 tons of ral way 
bron supplied by the Kiysuney Lron Company. 




























The Welsh Troe Trade—lt ia stated that the fernnces 
built by Mr, F.Crawebay, at Tevlievet, Glamceganshire, will 
shortly be re-lighted and au full work. At the Rare Works, 
Ponte pod, the Ebbw Vale Chipeny bas also been extending 





ite operations, another fursace having heen put ia bliss, 
The Hiaenavon Iron and Steel Company has been building 








aesther furnace, which will give cuplorment lo & coneider- 
able number of addntaonel work people. 

Newport and Pillgeently Water Works —The Newport 
and Pulgwenlly Water Works Company will apply t Bare 
liament next scesion fer powers to cblain an increased supply 
of eater. The spot frocn whieh the company heper to ob- 
tain this inctraged supply is in the meighbeurhord of Risea- 
fy te eumpany’s new arrangementa the water supply of 
Newport wall be seeared hy gravitation, 


Tivari and Ognore Heiteoy.- The directors of the Liveyi 
and Ogeanre Kailway Company propose to apply to Periia- 
ment next session for powers to divert « tion af the 
Portheawl branch, and te wrvet inetrad a line from Pyle 
to Newton Nattage, ‘They willaleo edicit an extenaen of 
time for the completion of authorised works. 





South Milloed Kigloty.—The plans depowitet nub res 
fereaice to this preqrerd ulwey slew that it ie an ander. 
taking of cipaidersble extent and importanes, 
af the through line from Lydaes to Anderer is 7b 10 and 
sibe lines ronke up a total of ths miles, Mareen tonnes are 
contemplated, of am aggrogat gth of F] miles, end « river 
bridge at Sharpness, voll be Liat sande bong; it will be 
curried om SS apans, tao of which wil be cdi ft. wide rel 
Ti fevhigh. Lt evans douttfal however, whether an enter- 
sof sock nagaliade will be carried out. 

Great Western ReitreoyeThe dircetors of le Great 
Western Kallway ore going to Parliament for powers to 
ure the Swansea Canal cavigalian, ales the Duke of 




















Beautor’s Trews i Hey propose to commect the 
Swanden branch of the (reat Western with the Swaneen Vale 
Railway. The strangements comtemplated compriye the 
erection of a mew alation at Swansea, 


Monmouthshire Steam Coal—-At the last quarterly meet- 
ing of the Newport Chasaber af Coniznerce, Me, Blaston «tated 
that the Ebbw Vale Company bed had an application to tender 
for the supply of steum coal to the Government. ‘The eligi 
tikity of Moamouthshire aterm cool was thas, fr. Iaedon 
nkworred, now reeagnssed. ‘The chairman observed that he 
hed no dowbt that Monmouthshire steam conl would be 
mre used as it bereme knows. Mr. & Batchelor enid be be- 
lieved that the Adaviralty list had bors dene away with, and 
that no such thang os peeferenee now existed wilh regard to 
steam coal. 


The Nine Hours’ Sestemo~Tée nine boars’ aystem has 
made further progress at Gloucester, Mesers, Easelo and 
Ca. who will be remembered as having supplied huts for the 
French and Foglish troops during the Crimean war, hate 
adopted the ayetem without solicitation, Mesrs. Kell, irom. 
founders acl sgriewltural implement manafaciurers, hate 
(allowed a similar coutes. 


Weterw duuction Reihery.—Thie project, which waa for 
aline west frm Gateombe to Lyedoey, another east from 
diaicambe toe Awre, a bridge frean Gatooeutw to Vinten, » 
Wranch te the new docks, and an extension bine to Pifning, 
appears —-aceomling to the plavs deposited—withoat the latter 
extension, which wae one of ta chiel features, Tt seems that 
one bight reseutlh:, soun after midnight, aeteral engincers 
felt Lydney im heats, cromerd the river, and lanhed ome de- 
tachnient of Piaten, ant a secoud at Sharpness, while a thied 
approached by rood aed rel, They bivouacked that night, 
ond os soon as devlightappeared they commenced surreying. 
But they were quickly pet wpon by the pstives, assaulted 
soverely, nod ther inatruments broken aod taken from them, 


‘One of the party is said te have hoew severely hurt, and it ie 


stated that the whole usetter will farm the subject of leyal 
inquiry. 

State of Trade ot Newpurt.—Thero be not mach change 
te repertin the state uf business at Newport. Considerable 
coal phipments bawe biwt minde to the Weat ledies, the 
Mediterras , bud the Brazils. A large English steamer 
has been taking in «cargo of tnils for Alexandria. Shipments 
of tron have also been made to Vern Craz and Reltimore, 


Tet Vale Roitweogy—The revenue of this 
to inercrase. At the wane tom, there will 
off in the receipte for the whole half-your. 










retem continars 
ecosible felling 


NOTES FROM CLEVELAND 
NORTHERN COU 
Mivotesonoton. Wednesday. 
Tee Cleveland Teow Muviet.—Vesterday there was a berger 
attendamre on “Change at Middlesbrough than there las 
heen for arveru] inarces days, 
rene has the fron trade been «> give aa ot ia ak preaemt. As 
lay nite B 
FE i tine ks 
yer t Mast of the omeltens 
hare oow o grent mony heavy contracts for meat year, Alb 
shough the praivetion of pag iron ie er berge, i¢ on still uae 
equal to the demmnd. The sbipqumg treason hating: cloud 
wkers are dideg their wtencst to make wp the arrears they 
have Gallen inte with their heme contracts. 
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The Betaraa—Conncetet with the Clewelond Trnmasters’ 
Amecciatibia (bie ale Tow bast Crna s, 12a of which 
are im blest. The fact thet the make mm Nive ter is 27h 
toms Jest than in the provirus menth is arcounted Ga br the 
sercily of coal, ecentiven! br o depute resporting the hours 
of labour ot geome of the colticries tu Dharham, 


The New Works --7 








2 work of extension is ening on very 
mpidiy on Tece-side, Tie Lackenby Iron Compeny, Mid- 
Wesbrough, are building # mew blast (urmare; Cochrane ens 
Co, Middlesbrough, are building anew fataace; Gjere, Mills, 








The length | § 


Ine ni three dearinge the pet | 





aod Cx, Middlesbrough, are building two new furnaces; BH. 
Sarsuel@o aot Co., Middlesbrough, are building ono pow 
furuace; the Conectt Iron Company, Consett, are building 
one now furnace; the North af Engian!l Indasteial Iron 
Comapany are building ame cow furnace; sod the Hoerdale 
aud Perry Hili tron Company are building two new furnaces. 
Many of these furnaces arp considerably advanced towards 
completion, New companies have recently boon formed for 
the cerction of blast furnaces—motabls, the Martoe Iron 
Companys, who have procured asite near Coutham, and the 
Toes firilge Company, who have actaally commenced with 
the foundations for two furnaces in Bowestield, Stockton, 


The Finished Fron Tyadte.— Like the pig trade the finished 
iron trade comtinucs in a thoewaghly eatrfactory condition, 
Le all departanents there is platy of work, and the prospects 
are moet cheering. The raibway requircurnte will be enor- 
Sus nest year, and from the inqsirires which have already 
cere to Cleveland makers, it is certain that lenge contracts 
will be secured in this eistrict. The plate mille are sure to 
be kept husy for many moeths to come in comseequence of the 
eatrouniinnry demand for steamers of all seen 


Peidiing bg Machinsryo-We learn that the Commis- 
were wend out to America to test the working of Danks's 
mitiog furnace have coumuniested to the Iran and Steel 
Inatiiute ahlitiensl information conGriwing their telegram 
‘that the furnses was a saree It is pow certain that Dauks's 
turmsere all bo erveted in this country at am eacly date, and 
it is equnlly certoia thet # retolutier in thos tranchof tho 
irom trade 3s at hand. 
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| Ragiteering.—Keginrers generally throughout the North 
jo Koglend are burg. There as a feu amount of Incomative 
work on haod, amd bridge buiidiag ia better, The serine 
ergine burlders bave their order books well eed, and will 
be kept fully eeguged for the greater part of the coming 
year. 


The Riser Tyee—It isatated that the hancar ef knight- 
hood has been offered to the chairman of the Hiver I wne 
Commision, Mr, Alderman Cowen, M.I'. [boring that 
eeutlemas's preesteocs, the Commission bare mede the 
Tyne ome of the greatest ports ic the United Kingdom, and 
they stall havo on hand improremects, the making of which 
will involve the outlay of immense sume of mewey, 


The River Tere. —An important arbitration cease is being 
beard nt the Tees Conservaney Oitiors this woek. Under the 
able management of the Tees Comeereancy Commissionera 
rvany hundreds of acres cf land in the lower reaches of that 
fiver have bees reclaimed, and, according to Act of Parlia- 
teent, the owners of the foreshore have the first ofer if they 
tlesiew te purchase any pact ofthis land. The object of the 
artetration is to fix the price at which the land-owners al- 
tludel te may perchas: the land No dowbt when this 

question iseettied, large quantities of this land will be in 
the market for commercial purposes. 


| The Wines. —In Nowthumberland, Durhers, aad Yorkshire 
| the oolheries generally are working satisfactorily now. The 
deenend for coals is heavier than ever, end prices aro fully 
imaitained!, Hest ocke is in great request, and reelises good 
priewa, Cumberland beenatites are selling well. Throughout 
Cleveland the ironstone mulsew are being admirably worked 
out. Extensions are goiny on all over the mining districts, 














Twe [xetrretion or Cirit Ewotneran—At the mest- 
ing of thie society om Tureday, Dec. 5, 1871, Mr. Joseph 
Cubitt, Vieo-Vresitent, in the cheir, the fret momthiy ballot 
for the present season was taben, and resulted io the elec 
tion of two mranbers—vie, Mr. Eroest Benedict, Chief Eoe 











burs-cxrcus; Mr. Walter Combermere Lee Floyd, late Bn- 
inerring Staff of the GLP. Railway; Mz. dowph Hake 
ardieg, Engineer am] Sureeror tothe Epsom Local Board 
of Health; Me. Jobn Sued, Southempton ; Mr. Edward Tile 
Lawiert, B.A. Sarbitan; Me Eelward John Lewd, Rei- 
dent Engineer of the Warwick and IMrmingham, and Hir- 
mingham amd Worwiek Junction, sud other canale: Me. 


Phiip Edward Marphy, Hrompion, Kent; Mr. lobert 
Augustus Oldhewm, Ex, Rng. PW.Uh. Dodie; Mr. Christopher 
Pattison, Naples; Mr. George Mellin Forock, Sind. Inst 
CE, tevernest-terrace; Ar. Thomas Tenpiem Ryan, Ex, 
big, WD, Todias Mer. Williates Heron Stoo, PWD, 
'Methowrne: Mr. Frederick William Stevens, Assast., Eng. 
PWD, Tediag Blajor Richard Mugh Stotherd, ILE. 
1 Chatham ; Mr, Somes Strachan, Resilent Kaginror, G.1,P. 
Railway ; Me. Arthur South Truman, Lisbon ; Mr. Willian 
Walton Wilhams, jus, Stat. [ast O10, Maddied; Mr, 
George Walter Winrkler, Asut. Eag., Hooblee sad Carwar 
(State) Raiiwey, India: and Me. Alfred Ilope Weod, 
Masings, The Couneil reported thet during the present 
sepion, acting ueder tie provisions of Seer. LET., Claure 7, 
ut the Mye- Laws, they tad teanslerred Messrs, Merry ¥ 
> Higpineses, Alewender MeRorrow, Jobe Hare Maddon, and 
Wittem Henry Mrecee, from the elasy of associate to that 
of mecber; alse that, im acowrdance with Sect. EV, they 
had admitted the following condidates Students of tho Insts. 
tution 1—Mesers. Williams Srscn Comdy, Warry Dancer, 
i George Edavurd Doorly, James Ciraham Doorly, Alag 
Grant-Palten, Gooege dewop, Wilham Stronach Lorkburt, 
Joka Christie Mackay, Aleaander Williags Moore, Alfred 
Eley Tveaton, Alphonse Raysoond, Cec Seott, and William 
Katson Stent. 
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STEAM ENGINE COEFFICIENTS. 
Dunia the past few weeks there has been carried 
on in this journal an energetic discuasion on the 
subject of steam engine coctlicients, and this dis- 
cussion haa, we consider, reached a stage at whieh 
it ia desirable that we should summarise the argu- 
ments on both sides, and point out as clearly as we 
can the points of difference and their bearings on 
the case. The discussion originated, ns moat of our 
readers are no doubt aware, from the publication in 
our number of September 15th last, of a series of 
coeflivients calculated from indicator diagrams taken 
from some compound marine engines constracted at 
the Hartlepool Iron Works, from the designa of Mr. 
Charles Sinith, the manager of those works, These 
coufficients were calculated — a system 
ly used by the late Mr. John r.* namely, 
by dividing the mean effective pressure (all referred 
to the large cylinders) deduced from the indicator 
carda, by the final total preesure in the large eylin- 
* Mr. J. MeFarlane tiray, in his letter published in our 
iseae of Cotober 0, mentions that his system of estoulatin 
coctlicvents was deseribed by hie ia the Artisan in 1400, and 
that he brought this method of comparing engines ueder the 
notice of Me. Elder. Other enonespanceune alflem that the 
method of calculating the cocflicint by dividing the mean 
effective by the final preasere, was used by Mr. [lider prior 
to the date jest mentioned; but no evidence has been ad- 
vanerd that Mr. Gray was not the originator of the system 
of coefficients which be « ly claicas, and which, ae wo 
shall poist out hereafter, difers materially ia principle from 
that generally adopted by Mr. E der. 
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were given as 3.18, 3.32, and 3,35 
¢ three different coefficients being | 


ders; and ag | 
respectively, th 
dedaced from three sets of indicator dingrams taken | 


under different circumstances, In our number of 

the week following, there appeared a letter from | 
Mr, J, McFarlane Gray, objecting to these coefli- 

cients, and especially the two last mentioned, on | 
the score of their being “an advance upon perfee- 

tion,” and it was this statement—ealling forth, ns 

it did, a reply from Mr. Smith—which was the im- 

mediate cause of the correspondence under notice. 

Originating as a controversy respecting the accuracy 

of Mr. Smith's coefficients in particular, the diseus- 

sion has ultimately become one concerning methods 

of oe coefficionta generally, and it ia re- 

specting this latterand more important phase of the 

argument that we propose to speak here, 

‘The subject under discussion is one which admits 
of division into two parts, the theoretical and the 
practical, and it _— to us that it may be con- 
venbently dealt with in the form of two questions, 
namely ;—lst. How should the coetiicient represent- 
ing the theoretical etficieney of steam working at 
any given mitio of expansion be caleulated? and 
2nd, How can the data necessary for making such 
acaleulation be best obtained in practiou from in- 
dlientor diagrams’? ‘These questions we propose to 
diseuss in the order in which we have mentioned 
them, and in the firet place it will be desirable to 
point oot what the difference between the systems 
of calculating coetticients advocated by Mr. Gray 
and Mr. Smith really is. In the subjoined figure let 
ef the volame 
of a certain given quantity of steam, and let the 
curved line, 4, the fall in pressure of this 
steam aa it expands from the volume, ¢ /, to that 
denoted by ¢¢. Tf now we suppose the figure 
abedeto be an indicator diagram from an engine 
in which the steam can be used without being eub- 
eer td any loxses from wiredrawing, compression, 

pressure, &e., and without receiving heat from 
external sources, or losing any beyond that actually 
transformed into work; then itis evident that the 
rectangle, « & fe, will represent the maximum amount 
of work which this steam is capable of performing 
prior to expansion, and the arca, bed f, the mnaxi- 
tum additional amount of work which is to be ob- 
tained by allowing the steam to expand in the 


ratio” In other words the total area, abcde, 


; e 
represents the maximum total amount of work which 
ean be got out of the quantity of steam wider con- 


#7 | sideration, so long as its expansion is limited to the 


proportion of edtoes. Dut the rectangle, a fe, 
in addition to representing the work done by the 
steam prior to expanding, may also be taken as re- 








iisieeesene == Sisassen " 


resenting the quantity of steam weed, and if, there- 

‘ore, this decal wed as a divisor, and the area, 
abede,asa dividend, the quotient will be a number, 
or coetlicient, repreacnting the work done in propor- 
tion to the steam weed. 

It is this eystem of oplasleting coefficients which 
was originated and is now advocated by, Mr. 
Gray, and there can be no doubt whatever of its 
giving o strictly accurate expression of the value of 
any given degree of expansion, In practice it is 
not necessary to caleulate the aress, abe f and 
abede, and there may be substituted for them re- 
apectively the pressure which the quantity of steam, 


d 
aded, would possess if expanded in the ratio ry. 


withowt doing work, and the mean pressure which 
the steam would bave to exert throughout the 
atroke to develop the amount of work represented 
by the figure, edede. To render this more clenr, 
let ua suppose the rectangle, Ag d+, in the diagram 
to be equal to the rectangle, a4 jfe, then ¢ 4 will 
represent the pressure of the given quantity of steam 
if allowed to expand from the volume, ef, to that 
denoted by ed, withow! dieing work, Let, also, ef 
(=pa) represent the mean pressure which the 
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steam would hare to exert throughout the stroke 
to develop the amount of work represented by the 
dingram, « dede, or, in other words, let the area 
of the rectangle, &/de, equal that of the figure, 
aéede. Itia evident, now, that if we divide the 
area of the rectangle, £/ d¢, by that of the rectangle, 
4ode, we ehall obtain the same quotient as by 
dividing the area of the figure, « é¢ de, by that of the 
rectangle, ¢ 6 fe, while it is further evident that, as 
the two rectangles, é/d cand 4g de, have the same 
hase ¢d, we may substitute their vertical heights 
(or, in other words, the res already men- 
tioned) for their areas without affecting the reault. 

Practically it is the pressures just referred to which 
Mr. Gray employs in calculating hia coetlicienta, 

‘The dividend he obtains by measuring the mean 

effeetive pressure from the indicator diagrams, the 

divisor be deduces from a measurement of the dia- 


having com as convenient —is that of 
obtaining the coefficient by dividing the mean 
effective pressure Wy the terminal pressure, or— 
referring to the ¢ om gett Aly tgp ek by 
ed. Now it ts evident that thia is equivalent to 
dividing the area of the rectangle, fide, by 
that of the rectangle, dede, and thus we eee that 
the difference between the two systems of cal- 
culation simply is that, while the dividend is 
the same in the two cages, Mr. Gray uses ag a 
divisor « quaatity representing the emownl of steam used 
per stroke to perforne the work, while Mr, Sinith em- 
ploys « quantety representing (be steam thrown aay 
after the work has tees peeformed. At is evident that, 
inder these circumstances, the cocflicients obtained 
by what we shall term, for convenience, Mr. Sinith's 
system, must always be greater than those obtained 
by Mr. Gray's, the difference depending upon the 
quantity of heat actuall ‘canaformed into work 
ining the expansion of the steam, 

We have aaid that Mr. Smith's system is theo- 
reticnlly false, and even at the risk of explaining 
some self-evident facts, it may be desirable that, 
before proceeding further, we 8 prove that this 
isso. ‘To do this, let usagnin refer to the diagram, 
and consider what can be done with the quantity of 
steam represented by the rectangle a4 fr. we 
suppose this initial quantity of steam to be a con- 
stant, and further imagine the expansion to be 
allowed to proceed to an extent beyond that shown 
in the diagram, then any increase in the area of the 
figure representing work done (due to that increase 
of expansion), will, according to Mr, Gray's system, 
represent an exactly equivalent increase in the co- 
etheient, ‘This, it is evident, is as it should be, But, 
on the other hand, if the final pressure be used as a 
divisor, this divisor becomes reduced by the further 
amount of expansion which we have just supposed 
to take place, and thus the resulting cocflicient is 
increased not merely by the work done being greater, 
but by the divisor being made less, In other words, 
the quantity of steam used being supposed to re- 
main constant, the coefficient, if cale accord- 
ing to Mr, Smith's rule, increases as the amount of 
expansion increases in a more rapid ratio than the 
work performed ; a result which evidently renders 
a coelficient so calculated o false measure of the 
efficiency of the steam, 

We have now to consider more closely the amount 
of the difference between the two systema of ealcu- 
lating coefficients, and the limits of thnt difference. 
lo doing this we shall have torefer to the invaluable 
researches of Professor Rankine, and here we 
shall for convenience follow Mr, Smith's example, 
aul adept Professor Rankine's notation. The few 
symbols which we shall employ have the following 
valuca: p, =absolate pressure of the steam during 
the admission; p, eabsolute preasure at end of the 
expansion; y_j=mean absolute pressure during 
atroke ; #, = volume of steam admitted ; #,=volume 


[| ane! , 
of ateam at end of expansion; r=ratio of ex- 
pansion, =="; and #= an index which differs with 
a 





1 * 
circumstances, and which represents the power of », 
according to which » varies. These matters pre- 
mised, we may now proceed with our investigation. 
Referring again to the diagram, it will be evident 
that the difference between coefficients calculated 
in the two methods will depend upon the difference 
of the B* gd and ¢d, or, in other words, 
upon the nature of the curve be representing the 
variation of pressure as the steam ex ie, If that 
expansion ot place according to Mariotte’s law, 
the steam doing no work, then the curve be would 
be a common hyperbola, and ¢ d would be equal to 
gd, or the coefficienta caleulated by the two aystems 
would be identical, But when steam performs work 
during its expansion, the pressure falls in 9 more 
rapid ratio than the volume incresses, and the carve 
éc¢ becomes, approximately, one of a hyperbolic claas 
falling within the common hyperbola, which latter 
is supposed to be represented on the diagram by the 
dotted linc éy. Lf the expansion curve was a common 
hyperbola, the whole area adede¢ would be to the 
aren of the rectangle ¢ 6 fe a8 14hyp. log. r.:1, or, 
in other words, if the rectangle o dfe be taken as 
the unit of measurement, the area of the whole 
figure edede (and consequently the ooefficient, 
nader these circumstances, would be represented 
by 1+hyp. log. cr). If, however, the preasmre does 
not vary directly aa #, but sa some particular power 
of w represented by —i, then, according to Professor 
Rankiue's integration,¢ there is to be substituted 


for hyp. log. r, the quantity Mati Fs Ms, Let us 


call this quantity H, and let us make p, and «, each 
equal | (that isexpress p, aud a, interme of », and 
#, Tespectively), then we have w, =r and : 

l—p,r 

Hes," 1° 

Bat, according to Professor Rankine, in the case of 
steam expanding against pressure (or, in other 
words, doing work) without receiving heat from, 
or imparting heat to, surrounding objects, the pres- 
sure varies approximately as the reciprocal of the 
tenth power of the ninth root of the volume, or, 
expressed in symbals, 

1d 


‘Thus, in this case, f= ty; f-loj;andp, =r Vo 
1 


pas 


“pry Substituting these values in the 
r re rt 
equation for TI, given above, we get: 
l-(x ) 
H=—— rx —9- a 


which corresponds with Mr. Gray's rule, given by 
him in his letter published by us in our number of 
Noveenber drd. In that letter Me, Gray said: + The 
coefficient for the work done by expansion slone, 
when that,ia accomplished with oon-transmission 
of heat, is found thus: Kale. Divide nine by the 
ninth rest of the mtio of volumes, and deduct the 
quotient from nine,” ‘Chia rule is, as we have just 
shown, a strictly accurate deduction from Profeaaur 
Hankine's integration, Jt must be borne in mind 
that the quantity given by this rule expresses the 
area of the space, ded /, in terms of the rectangle, 
aéfe, Yo obtain the whale area of the figure, abode, 
expressed in terms of the rectangle, # & fe, or, in 
other wards, to yet Mr, (rays coetficient, it is, aa 
Mr, Gray stated in his letter, only necessary to add 
l to the quantity given by the above rale. Thus 
the formula for Mr. Gray's coelficient, which latter 
we will call G, becomes; 


G=104-"., 


r 
Tat we have alrcady shown that Mr. Gray's coefli- 
cient is also obtained by dividing ¢ & by gd, and, as 
ek=p, ond gask} ; we also get the equation : 
r 


Gun’, 


. ca : ane 
We must now tarn t Mr, Smith's coefficient, 
which, for convenience, we will cali S, ‘Thia oo- 
ellicicut is given by the equation ; 


* twill be remembered that gd is the height of a rectangls 
Agde, equa) in aren ta the rectangle «bf. 

+ Wide wae 300 af The Steam Engine and other Prime 
ind Edition. 
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$= fs; 
Py 
but p, =p, and therefore : 
-—fs__ =f ev 
a ¥ Pi . 


; re 
or, in other weeds 2 


t 
=Gx EXF" =Gezd, 
r 


From this, and the first equation for G, we get: 
S= + - a = b_g, 
. (29 ~) 104-9 


which last is the equation given by Mr. Smith in 
his last letter but one, 

The result of this investigation shows that Mr. 
Smith's coefficient is equal to Mr, Gray's, multiptied 
by the ninth root of the ratio of expansion, and 
from this we deduce that the theoretical error 
involved in employing Mr. Smith’s coefficient, 
increases with the expansion in the proportion 
of that ninth root, The effect of this error 
with large measures of expansion ia very note- 
worthy, A mere inspection of the equation for 
G will show that, in a certain degree, an the ratio 
of expansion increases, so the second quantity, 


Y 
8=Gx f 
r 


_ 2 will diminish, and the coefficients will ap- 
<i 


proach more and more nearly to 10, With an in- 
finite ratio of expansion the soefficienta would be 
an infinitely small qaantity lees than 10, and, in 
fact, 1G anay be termed the limiting value of Mr, 
Gray's coetiicient, With Mr, Smith's coefficient, 
bowever, it is far otherwiae. Am ingpection of the 


equation $= 104-9 nt once shows that, a3 + in- 
crenges towards infinity, so the coefficient will also 


increase (almost exact! as rt in the case of ex- 
tremely high degrees af axpenaians towards infinity, 
& state of affairs quite incompatible with the known 
Jawa governing the transformation of heat inte 
wor 

it will be scen from what we have just stated 
that Mr. Gray ia perfectly justified in asserting that 
when he obtains a cvetficient of, say, 2, by his 
method, that cocflicient means that there has 
been got out of the ateam ,% of the total 
mmount of work which it is theoretically capable 
of developing. If the coefficient ia 3, then 
de Of this maximum amoust of work bus been ob- 
tained, and so on.” It is the fact of Mr. (irny’s 
couflicient constituting an absolute measure of thia 
kind which gives it its special value. 

In order to point ont clearly the extent of the 
differynce between Mr. Gray’e and Mr. Sinith's oo- 
efficienta for the different degrees of expansion 
usually met with in praction.$ we give in the next 
eolame a comparative Table, in which the two aets 
of coelicients are given side by side, for valucs of + 
varying from 1.5 to 12, For further compariazon we 
have a added a column giving the maxinum eoefh. 


‘cients obtainable if the steam expanded according 


to Mariotte’s law, that is, if it expanded without 
doing work, or if, during expansion, it received frow 
external sources an amount of heat exactly corre- 
sponding to the work developed, 

Tt muct be remembered that the coetlicients given 
in the annexed ‘Table are the maximun theoretical 
coctiicients, and that they are perfeetly unattainable 
in practice, Of the various causes which in prac- 

* dy making this statement it in, of course, assumed that 
the preasure of the steam willeontinue to vary as s'?. This 
is sot abeolutely correct when extroane tieaures of ox pension 
have to be dealt with; tut the error involved kn the asmmatp- 
tion is inappreciable with all degrees of expansion employed, 
et likely to be employed, in practice. 

t Vor comveniense in working out these coefficients and 
soane of the formule already given, we append bere « Table 
of the 2 and YY powers corresponding to diferent vnluca of 
r, which our readers may perhaps find useful, 
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tice tend to reduce the coofficients we nball at pre" 
sent only consider the back pressure for the purpose 
of showing ita effect. We have seen that in obtain- 
ing the coefficient the mean effective pressure may 
be considered as the dividend, and thus, in whatever 
proportion this dividend is reduced, so will the co- 
efficient be reduced also, ‘Thus, if the back pres- 
sure amounts to one-tenth of the mean effective 
peers which would have been available if no 

ck pressure existed, then this back pressure will 
rednece the coefficient one-tenth, and so on. To 
express this in the form of an equation, let the 
back pressure be represented by p,, and the maxi- 
mum coefficient obtainable practically with that 
amount of back preasure (supposing no other aources 
of loss to exist) to be represented by G, ; then: 


G, = 2 XP» =P), 


Fd 

We have now reviewed the question of cocflicient® 
from its theoretical aspects, and have, we trust, 
shown clearly that Mr. Gray's system ia the only 
one which gives a really theoretically nocurate mea- 
sure of the efileiency of the ateam used: and we 
believe that all those of our readers who hare 
atindied the question carefully, and even those who 
may at present be opi to Mr. Gray, will ulti- 
mntely feel indebted to him far the trouble he haa 
taken in explaining his system and maintaining ita 
accuracy, ‘Tbe length to which the article has 
already extended prevents our dealing here with the 
question, as to how the data for calculating co- 
efficients can be beat obtained in tice from in- 
dicator diagrams, This queation wo shall probably 
dval with next week, and meantime we need mere'y 
remark that Mr, Smith's system, as carried out iv 
practice, is frequently far more nearly correct than 
when regarded in its abstract form, 





THE 35-TON GUN. 

‘Tuk 35-ton gun has advanced another stage in 
its career at Woolwich, and has involved iteelf and 
the Committee on Explosives in fresh difficulties, 
more serious than those which have gone before. 
The fact ia, the gan ia now cracked, the injury hav- 
ing oceurred in the steel lining-tabe, The experi- 
ments which we recorded last week, wore to havo 
been the last to which the weapon was to be snb- 
jected, before ita removal to Shoeburyness for 
practice against the targets, For some reason or 
other, it waa decided to fire a few more ehota 
before sending it away, and several rounds were 
fired with 120 Ib. of powder, and the usual 700 Ib. 
flat-beaded proof projectile, An examination of 
the presaure-gauges after firing, showed that in 
one instance, the enormoua strain of 66 tons per 
aquare inch bad been brought upon the gun, 
being almost double the ordinary average pressure. 
(jutta-percha impressions of the bore were then 
taken, anc they disclosed the fact, that there was 
an incipient crack in the stwel lining-tube, extending 
for a Tength of 4 in. along one of the grooves. 
Of course, the specific —_— would be to re- 
tube the gun, but aa it is considered to be of more 
importance to ascertain how far these guna may be 
depended upon under similar conditions in tice, 
it haa been decided to test its endurance still further, 
ani the casualty will thus be converted into a 
valuable exyenence, The gun will now he lifted 
from the iron service carriage on which it at 
present reata, and be re-mounted on its former 
timber sleigh, Jt is therefore probable that it will 
be tested to destruction, and may never reach 
Shoeburyness at all. It will, however, be satisfac. 
tory to know to what limit the power of endurance 
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of these weapons really extends, in order that there 
may be no want of confidence in them in use. With 
regard to the cause of the crack, we do not consider 
it to have heen ocvasioned by the one eotitary round 
which regiatered 46 tons pressure, but to have been 
developed in the course of the practice, We may 
hore remark that the daily press has almost without 
exception taken pains to point out that the casualty 
arces from the fact that the registered pressure on 
the tube (66 tons) at the last exploaion, exceeded 
by If tons the ultimate tensile strength (50 tons per 
square inch) of the steel composing the tube ; it is 
scarcely necessary to remark that this 50 tons of 
iteelf is no measure of the strength ofthe gun. We 
are now, Jeas than ever, inclined to attribute the 
wide ranges of pressure to the powder, which is of 
a uniform character; but, aa we t week, 
toa defect in the apparatus uaedin ascertaining them. 
That defect may arise from a want of perfect 
uniformity in the metal, from which the pellets are 
made, or from the imperfect action of the atriker, 
Wo cannot, upon any other grounds, account for 
the fact of two 120 Ib, charges of the same 
powder registering—ae they have lately done—the 
one a pressure of 21.6 tons, and the other a pres 
sure of if tons per square inch, 





EGYPTIAN RAILWAYS. 

A Frexcu engineer, writing lately upon Egyptian 
railways, says that itis easy to predict, with cer- 
tainty, that with the existing syatem—that is to 
say with an administration carcless, idle, and in- 
competent, with a staff having only one object. 
that of plunder and dilapidation, the management 
will scarcely be able to make receipta balance 
working expenses. This isa hard prophecy, but it 
in by upon experience, and would probably be 
justified by events had not the Khedive lately 
shown a determination for reforms that have now 








every chance of being carried ont, so that, however 
great may bave been the past deplorable abuses there 
is now a fuir prospect that roilwara in Egypt may 
become fairly profitable, and none’ certainly cease te 
be 4 commen object of epoliation, and the vietin of 
the ged '' Bachaboesh.” 

Before attempting to deecribe any of the pocu- 
linrities of manigement that have characterised the | 
Egyptian railway systom, we may cay a few words 
about Gias eystem. There exist at present in the 
country 652 miles of milway. Of this 151 miles 
are double line, and of the rest 341 miles of single | 
track are in Upper, and 180 miles are im Lavw 
Egrpt. From euandrie on the west, to Tancnilia | 
on the enst, the Bayete apreads itealf delta-wize, | 
converging on Cairo towards the south on the enat 
bank of the Nile, while on the opponite side of the 
river from Embabch to Minieh line follows the 
river bank with two abort branches—one to Fayoum, 
25 miles long, and a second to Abd-el-Ouakf, 4 miles 
in length. 2 double line is the through railway 
from Alexandria to Cairo, 7 

The accompanying map will serve to show the 
direction and extent of the existing system, and the 






following ‘I'ables contain the statistics of lengths | 


and distance: 
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Taste ov Mrtsace orny 1 1870, 
Miles. chs. Milos, che. 
Alexaniria to Cairo (double line} ve 131 00 
Banha to Sars (single line) 122 44 
Tantah to Talkha » nw» 4 OO 
Tantah to Chibin-el-Kacm, ,, 18 60 
Mehallet Bork to Zifte a sap 23 «32 
» ty Dezouk ,, ” Mm 4B 
Calloub to Barrage ow. 7 #0 
Misbere branch “i e a oO 
Calioub to Mansourah e aa 71 
Nefiche to Ismailin + om $s a B41 St 
Total mileage in Lower Egrpt -.. os 472 26 
Embabeh to Simieh (single low) .. 161 fb 
Weasla to Peyoum “é a . & oO 
Abetet-Chunk? braseh * «= 4 tH 
Total mileage in Upper Egypt ue 1s) 1 
Total 2 fig 2 


The following Table gives the distances between | 
principal atations ; 
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Names. H 
Alexandria ard Cairo ... on 131 elles 
és = Beaea’ sae s 2244 
" » Talkhn oe ial 7 
in" an Zignsi, ows or 1257 4 
. ©. Go ae itn 
a3  Deouk ie te 128 |, 
" a Maneogurah .. as i724 ., 
Cairo and Sues... aan asa oon bay, 
Ps Zigosig: uw ava ct 
me Manesoarah ... aan e Wa 
= “ata... ° on me, 
- Minieh et” Gat md, 
Reece antl Zigazig oe a i ty, 





‘The reevipts upon the Egyptian railways daring 
the years 1467-70 are nearly aa follows : 


£ 
1887-68 nen ae 120, 
1963-69... “+ Seabee 
1ace-70 120), cap 


Daring the present year & further falling off has 
heen experienced, e¢ depreciation is chiefly 
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owing to the Suez Canal, which draws off large | 


urees of revenue, to the great loss of the railways, 
ut it is affirmed to the comfort of the offtciala, who 


‘are relioved of much distasteful trouble and laboar, 


‘The approximate figures in the adjacent Table will 
serve to show how much the lines have anffered by 
the opening of the canal, 


And thia reduction will doubtless become more | amend abuses aw 
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hehe the lass id 
rrises loyin ore the open: Amount pra 
ga mdm _ ing of the Saez since per 
a Casal per AnH. 
anne. 
£ £ 
The Mesegerice Impérisice... 72,00 86,000 
The French marine aes 80,000 20,000 
The Fremeh postal eervice ... 24m) i440 
The FP. and O, Company 1h oy) 84,000 
For troop transport “ 14h see 
PoAt ent, for they can effectof course a con- 


, siderable saving of time in the transit of the Isthmur, 


even takinginto consideration the delays occasioned 
by the several transshipments. When a judicious 
reform in tariffa and administration shall be effected, 
the railways will doubtless recover a considerable 
proportion of the through traflic between the Medi- 
terrancan and the Red Sea, 

We have already quoted the opinion of a French 
writer, M. A. Nonette Delorme, on the Egyptian 
railway question, In a pamphlet recently isened 
by that gentleman on the subject, we find some 
interesting remarks, which, slightly coloured as they 
possibly may be, still afford a good insight of the 
inner workings of Egyptian age adininistration. 

Oriental nations, as a rule, understand but one 
interest, that of the individusl; bat one right, 
that of force, With them, favour is al), merit 
nothing, intrigue the sole road to distinction. 
Apply these principles to railway administention, 
and the result is seen in the country of the 
Khedive, The power which confera authority 
without heed to the antecedents of the faroured 
one, which electa to respousible posta those who, 
if qualified for anything, are suited for amy posi- 
tion rather than the one they are called upon to 
occupy, ia not likely to be snocessful-im its ad. 
ministration of a system imported from the 
active nations of Western Europe; one totally 
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opposed to the eanential characteristica of an 
astern race. Soch o system was certain to he 
traveatied by native otficiala, and abused by 
foreign fortune seckers, particularly when absolute 
power could instantly compel the reeignation, or 
caprice and intrigue compasa the degradation of a 
maz, who, possibly capable, might bare striven to 
bring some order out of chaos. 


striking se the canal traffic is constantly increasing. | Moreover, the regulation by which each two years 
That the loaa to the railways ia ao great must, , the directors of railway matters are replaced by anew 


| however, be partaally attributed to the unfortunate ; administration, haa incressed the existing evils, the 
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work of the retiring directore baa been undone 
by their successors, who in turn give place to new 
managenwont. 

Probably one of the most active adininistrators 
wae Ali I'ncha-Moubarek, who applied himuelf 
earnestly to the reform of the most glaring evils. 
Unfortunately, however, being at the head of #everal 
other departments, he could only devote a portion 
of his time to the work; but, despite all the 
hindrances he met with on the part of those who 
saw their privileges and advantages disappearing, 
he did much. ‘Thos he supplicd mang detictenciva 
in muterial and constriction, he established aome- 
thing like order in the great atores of Boutak, where 
previously had reigned onimaginable confusion, 
where field instruments, boiler fitsings, and old 
iron, heavy amd light goods, paper, machinery, oil, 
general etores, and fabrics were all mingled together 
pell-mell, Desides this, he caued to be repsired 
some forty-five engines which liad been left on 
sidings unprotected, ranked as nseless, and stored 
the new locomotives which had been ontered from 
England to replace them, He reorganised the 
various offices, and imported something like order 
into them, te the diaguat of employés, who dghed 
for hia resignation. ‘Trains left more punctually, 
passengers could obtain information, could purchase 
tickets, and quit their baggage with some hope of 
meeting it again. Wut, unfortunately, Ali Pacha- 
Moubarck quitted office, oud but little good and 
rooch harm was done afterwards, and affairs flowed 
again rapidly towards their wanted channel, 

(To be cowfinwed.) 











FRENCH RAILWAYS 

We have exhausted the list of the disasters eus- 
tained during the late unhappy Continental conflict 
by the Weatern of France Hallway. ‘lhe experiences 
of another great French company—the Orleans—in 
the antumnu and winter of laat year and the epring 
of 1871 are also not without interest, When the 
war between France and Germany broke ont, all the 
company's meana of action were employed in the 
concentration of troops on the Ithine frontivrs, 
After the disasters of Weissemburg and Reischoffen, 
awl, finally, after the capitulation of Sedan, the 
eowpuny's plant had to be applied to another pur- 
pore, vis. the eupplying Varia with provisions, 
Kince © siege of the capital bereme imarinent, 
While the gools trucks of the wedertaking con- 
veyed to Paric an immense quantity of flour, food 
products, and mauitions and matériel of war, the 
passenger carriages were ueed for a prodigious eml- 
gration from Paris to the departments, nage nam. 
bers of families being invited to leave Pore for a 
time, ‘The company’s termini on the Boulevard de 
l'Hépital and Montrouge were carried almost by 
assault by numbers of travelling families carrying 
with them their beds, their furniture, and such 
masses of baggage that it was necessary to auepend 
its delivery in order to maintain regularity in the 
train servicer. These three immense movements 
were eflected between the commencement of the 
war aud the siege of Paris with a remarkable de- 
gree of precision, notwithstanding great difficulties 
which had to beavercome. ‘They were alimeat com- 
pictely terminnted when the investment of the 
capital intercepted all further communication with 
it, The extraordinary state of affairs commenced 
September 17, 1870), 

Lhe directors had adopted while the Germans 
were advancing on Paria snch measures as they 
deemed moat wiviaable for the continuance of the 
company’s larsinesa and the protection of ita in- 
terests, “The central traffic service was removed to 
Tours September 12, and a delegation of the 
Council of Administration also proceeded to that 
town. ‘The other part of the couneil remained at 
Paria with the managing director in order to wateh 
over the affairs of the company in the beleaguered 
eapital, With the siege of Pariz n new phase of 
the company's history may be said to lave com- 
meneed, because nearly all ite means of transport 
were devoted to the service of the national defence. 
The receipts de not enable any conclusions to be 
drawn as to the activity which prevailed—although 
in an altered form—npon the company’s lines aa the 
movement of troops and matériel of war had to he 
eGeeted at apecial reduced rater, In the Inet six 
months of 1570 the military traffic of the company 
comprised 1,500,000 men, 150,00 horses, ond 
120,00 tons of munitions aud stores, Of course 
some soldiers and regimenta wore carried more than 
onet over the company's lines or some of them 








aggregate mentioned would never have been at- 
tained, The great movements of men and stores 
which took place in the autemn of 1870 were fre- 
quently hasty, and always tumultuous, while they 
were often ordered by the Minister of War without 
any preliminary notice being given, ‘They compelled 
the directors to keep a portion of the rolling stack 
ile. and to hurriedly suppress general trallic upon 
some aeations, Che lines of the company, and 
especially junction stations, were also blocked up 
with trucka laden with supplies for the army; at 
Tours, for instance, there were sometimes as many 
as 121) trucks set fact in Chia manner. 

Ip the midst of ever-increasing dithcuities the 
company wae obliged to follow the retreating 
moveroenta of the French army, and to snecessively 
abandon the working of the lines from Varia to 
Orleans and Chateaudun, from Chateandan ta 
Vendime, from Orleans to Vierzon and Blois, froan 
Toura to Blois, Verdome, Le Mana, Vierzon, San- 
mut, and finally Chatellerault, In January of this 
year the length of the line remaining io working 
waa reduced to 550 miles, andl the delegation of 
the clireetora, which had established itself at Tour, 
was obliged to remove to Bordeaux, and to dircet 
operations fram the latter city, While all this was 
going on the directors of the company remaining 
iw aris did not remain inactive, Dut they eontri- 
Wated to the utmnoat of their power to the defence 
of the capital. Two ambalances, comprising one 
80 beda, and the other 2) beds, were inatalled in 
the Ivry workshops, and in one of the lange raoma 
of the company, The workshops of the under- 
taking coming to the aid of she State repaired arms, 
manufactured cannon, armcar-plated batteries, &e 
Two mills, fitted op in the Paria and Ivry stations, 
worked 30 purs of stones, and ground 07,334 
quintals of grain for the prodaction of bread during 
the last few weeks of the Gege, The steam pumps 
were used in eapplying the besieged with water; 
25,000) sheep were kept for two months in the Ivry 
gouda warehouse ; the company's horses were em- 
ployed every day in distribating food upon the 
ramparts awd in the city. in the remoral of the 
wounded, in the service of the artillery, the com- 
missariat, &e, The principal termians at Paria, 
where the arrival ond departure of trains was no 
longer heard, wax transformed into a vast workshop 
for the manufacture of balloons which bore away 
the hanly messengers who put the besieged city in 
correspondence with the rest of France. 

The preliminaries of peace, far from relieving 


the company from its difficultics only agyrarnted | 


them for atime, ‘Thus the directors had to save 
Paris from famine by a prompt supply of provisions 
and to work the lines ocenpied by the Prussians, 
The sopplies collected in November, 1870, by the 
Goverament of the National Defenee, and in the 
Lower Loive formod at the commencement of Feb- 
ruary a load for ne leas than 7000 trucks, without. 
taking into aecount the great demand for transport 
on the part of the commercial werld generally ; 
bat ag the Prussians occupied and worked the com- 
pany's lines as far ox Toura and the Ferté, the 
traltic could only be conducted with their consent 
and at their convenience, When the revictualling 
of Paria by the company’s system commenced Feb. 
rimzy the 3rd, the Germana only permitted four 
traina to be worked daily im each direction, The 
piunber wasextended to eleven from February the 
Oth, nud the mixed working of the lines was carriod 
on upon these deplorable conditions wnti] the 13th 
of March, It would bave been prolonged still 
further if the company had not made exertions to 
facilitate the return of the hostile troops into 
Germany, In order to regain its freedom of action, 
the company engaged to nustain its share in the 
lemding by the French Government of S000 carriages 
and tricks to the German authorities, as well for 
the removal of their army as for the repatriation af 
the French prisoners, Uf this convention had been 
faithfully exectited, the number of S000 teucks 
would not have heen excreted, and they would not 
have remained absent more than three weeks, As 
a mntter of fact. however, from 10,00) to 12,000 
carriages and trucks actually left France for 
Germany in the course of March, JS71, and the 
majority of them were detained in Germany for 
months. In recently defending the admministeationa 
of the French railway companies from the not un- 
just complaints of the French commercial world in 
regard ta the perecnt scanty supply of rolling atoek 
upon the Preach epstema, the French Minter of 

ublic Works compated the uumber of rilway 
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trneks and vehicles damaged or borrowed by the 
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Germans at about 30,000. Notwithstanding all 
theae embarraasments peace began to communicate 
some regularity to French commence, and in eon- 
sequence to the traflic of the company when the 
Parisian insurrection broke out, and once more 
checked the comparative amelioration in affairs, 
But time haa brought with it its anal healiog in- 
fluence, aud prebably no usefal purpose will be 
seeved by pursning further the An 


amy topies of 
which we have leen treating. 


THE MILAN EXHIBITION, 

THe competitive examination of the industrial efforts of 
Thaly has just passed through another successful course, of 
the Netional Exhibitien of Arts and Manofactures bell in 
Milan—an exhibition carried oot aclely ley the eforta and 
desires of ita promelers—private citizess of the old and 
famis city, att whuse present wieli has heen to revive, 
not cooly a national aed» local indastey and shill, ut to 
‘thinalate the atyascenent of Arta, Manufactoren, ant 
lodustry. 

The Exhibitien buildimgs are erected in a picturesque 
angle of ute police guelen, with nothing of ewter grandeur 
of effeet in architectural design; but the lntermsl decora~ 
thoes have een executed with "ene artistic taste and skill: 
moore capecially those af the Hall, rendered more atrikiogg 
by the qeantity, Beauty, and richness of its colwarieg, and 
the objects there exhibited, The annoars preaent the 
ssua] displey om a small svale, of machinery, &e. The 
great eerie of the Exhibition is noteworthy, a4 having 
been propesedl and carried to its sucecestul sue, by thee 
energuliy eflurtand Profesor Luigi Luazati, who is Deputy- 
Member of Agrieultage and Comanerce, and whe poserawe 
that passionate love of art ged his country ycombined with 
a aguiclorn iotelligence. that gives life and movement ta a 
crawd of popalar and economic institutions of bearnlug and 
artin Miloo, Eneouraging all clases of people, he has 
indared them to form amongst themselves co-operative 
socirties, to aflraves their houeeheld and encial comforts, 
aid hae established on a safe base the principle of labour, 
at between the employer and the employed; be bas founded 
people's baoke; hag iedace] the aniall retailers, eho deal 
with the carvings of ihe artisan, to unite their efforts to 
vatablivh s wyatem of Caireess tn all Cher dealings with the 
working clasaes; and persuaded the rie patrichans to 
perform many guod and toble works for the lencéit of theas 
clasave—tho peogrea of tediester and the protection of the 
workmen. 

Three rick, powerful, awd proaperoes aasoclations hare 
thus been founded in Milan with every prospect of enceess. 
The Co-operative Society of the Printers, which, above all 
the other associations of thelr kind, is hese? upow a meat 
just and equitatds foundation, between copital and labour, 
and i progressing most succesfully atid rigoromly—the 
Poople's Hank, and, fina the Judostrial Exhibition ; 
this Jast will give a considerable iinpetas fo the penrena 
and Improvement ia the dudtusteial branches of Milan and 
its surrounding influences, 

The present bullling ta built om the site, whee stuod 
the studio of the sculptor Marchese. The public of Milan 
ahecrited half the aneant for the conetraction ef the 
necessary buildings, viz. 335,000 Hraa or Dd7SL, the 
Geverneent of Italy grating a conceasen of $4,100) Fras, 
The grovines of Milan, S000 tem, aud the mantelpality of 
Milan 1040 liras, amounting to pounds sterling, 24161, 
which, with (he admission fees, amountet to a toda) of 
nearly 40007, whieh not only covered all the expenses, but 
finally left with a enrplas of $9,000 liras, hich the Indue- 
trial Association hare reserved for (hensselves to invest as a 
fund for future ogerations of a similar kind, this being the 
| terat end cely Ialian exhibition that has sboan a balasce 
on the credit sile of the account! The Get exhibition at 
Fireasi omt «a million of liras, and clos] with » debt, as 
also the Magition Exhibition, held in Naples, which cot 
jmere than a million of liras, and closed with many liabilities 
Heft unedjusted thoagh it recetvil lance and lheral donations 
j frozen its Government. 

The Committee at Milan have revolved to follow the 
English system of encouraging the progress of art and 
thannfactures by bringing together inte competition, yearly, 
the results of all clasmea of [talinn industries, wotil ther 
shall have gained sufficient strength ta enter into competi- 
tion with the richer and more matare developments of 
London, Paris, or Vienna, ant other chive, when the 
porcelsin of Firenxi, the manufactures of Turi, the arma 
el Brescla, and the vatbous instruments of Bologna will 
be throwe beldly into public competition. There is every 
thepe that ie the fetes, Italy omy enter the liste with 
sany other city in Europe, trom the very sstisfactory 
and snccestfal resolts of the Exhibition just closed, whieb 
give us hope that the citizens ef Milun, may be further 
cateuraged, and that they may jean thot mot pretensien, 
or favour, or laws, bist solely and exclusively the indivi- 
daal will and desire of tts poomle to achieve murcese, will 
ailvanos the prosperity of the nation. 









































Tan Weer Innta axp Parana Canie—Information hes 
bern received by the Indis-rabber, (iutta-percha, and Telo- 
grap Works Company, of the completion of the Jamaica to 
Ports Rien section of the submerioe enable laid for the Weet 
India and Panama Company. 





Dec, 8, 1871, 
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RAILWAY PROJECTS FOR 1872. 


Joven by the number of plans deposited at the Private 
Bill Odice of the Howes of Comenons oo the Sith of last 
mocth, the Seasson 1872 prombses to be mw heavy one. Av- 
cording to the official lise the members will bave to 
adjadicate upon 270 Bills of one kind of other, with which 
plans areconsected, althowgh this sumber will of course 
be somewhat reduced before the list la cleared by the Ex- 
aminere on Staceing Crders, As there are several copepeting 
schemes we may look for some sharp Gghting oo Committee 
Specially on tramway questions, anil the eteseley of the 
silver Severn, fur effecting which object there are four 
bridge rehorwa and one tunnel propterd. ‘The deposits at 
the Hoard of Trade aumber two hundred, but as thes are 
all duplicates of ethers depraited st the Private Bill Office, 
we shall contor our remarks to the letter plans. As analysi« 
of there shows that in the approaching Session the Govern- 
ment will bave to deal with I44) sailwer schemes, 
28 tramway bills, 53 bills of the miscellaneous class, in- 
cloting decks, harbours, lecal lenprovements, pas, water, anit 
ievigation works. TDesides these there are 44 vets of plus 
deposited with applications fer provisional orders or certiti- 
tates in accordance with Standing Order No, 227, end re- 
lating to works of all the above clases, These give a qotal 
of 2609 pets of plana regularly deposited, the 27ith being 
the Birth and Tyne Railway, which found its way inte 
the Private Bill Office on the 1st instant, These deposits 
show an advance of 4 wpon these made in Notember, 
1470, which comprised 83 railways os egainst 144 in the 
present year; 1 tramways aa agairat 28; 77 misced- 
laneous as against 13; 44 provisional orders ax agoines 44, 
and 2 Bills ilepasited on the Zot of December, making the 
total af 227 for the past Session as against 270 for the 
ones to come. The increased vember of railway Halla ia 
at least on answer to these whe believe Chete is no mere 
work to be done in that respect at home, the applications for 
veleares and deviations setwith-tavding. We held that 
there la plenty of room for rallwaye vet, provided they are 
ecooomivally constructed, and the fact that ¢nginers are 
recognisitg thie netwasity ie to be found im the circum 
stance that several of the depesits are for narrow pange 
limes, that Ls as conteadistinguishel from the conventional 
4 ff. 8) tn. googe 

Glancing first at thoe railway echemes which propose 
to affect the metropolis and the suluehen districte, we find 
a properition te cenmect the Great Eastern, the Norih 
Loedon, aed the East Leadon Railwara with the Metro 
frepelitan and Metropolitan District Kailways To effect 
this object thee Hees of railways are to be constructed. 
The fest isto start from the authorise? Tower-hill extension 
of the Metropolitan Kaitwray anid to join the North Londen 
Railwey at the Bow-road. The scond is to leave the 
Mrtropoliten District Railway near Old Fishostrect, and is 
te join the fiest Hoe under Whitechapel High-strret, The 
third line is intewded to complete the North-Eastern atte 
North-Western portion of the ianer circle of the Metropoli- 
ton Hailway system. It isto lenveline No, 1 inahe White- 
chapel-road ant te join the Metropolitan Railway sear 
Movegate-strect. The London and Seaith-Westers Railway 
Company are proposing to effect a junction between their 
line acd that of the Londen, Chathem, and Dover Company 
by means of a railway frem their Waterlon Staton to the 
Blackfriara Station of the latter company, The Metropedi. 
tan DMetelct Company peepose an extension of their line to 
that of the South-Western Company ot Barnes. The rait- 
way is fo mpmeece by a junction «ith the Weat Brompten 
ioe pear the Warwick-road, nod will pasa by a bridge 
ever the Thames through Wandeworth and Putmer to the 
Karnes up-stacion of the South-Western Company. [¢ ix in- 
tended te wlilice the raileay beige ag a foot bridge for 
pussragors, tolls being levied of course, Another echeme in 
the same direction is propootd umter the title of the Meer 
pelitas and Wiebledon Railway. ‘The line is te leave the 
Metropolitan Railway ot Weet Brompton, and is to join the 
London and Soath- Western Railway abont 498 yards 
from’ the Barnes Station. The Wimbledon tranech will 
fenre the firet line at Dyer’s-lane, Patney, and will termil- 
nate at the top ef High-ateret, Roehampton, 

The Metropolitan and St. John's Wood Railway Company 
propose these new lines, The fired ia am exteosion of the 
line from its present terminatina in the Finchley New Rond, 
tothe Hampstead Jonction Railway noar the Edgeware- 
roa Tie secomd tine i to start frog the anme point as 
the Gre, and ie te join the Midland Ralbway, where i, 
eresers under the Finchley New Koad. The third line it 
to leave the Metrepelitan and St, John's Weed Railway, 
near Vark-terrace, and te terminate fin Green-etreet, 
Greavenoresqaare, The Mid-London Railway coepsiata of a 
strana of lines startiog from the weet-end of Oxford-stroet, 
end running to the Landes, Chatham, and Dover Railways 
near F arringdon-street, and to the East London Raitway at 
St. Goorge’s.tn-tbe-East, Jenctions are also propose! 
with the authorised limes of the London Central and of the 
Fast Lonten Railways, Too pew streets are proposed ig 
eooexion with this scheme, the first of which will com- 
mence at the corner of Giltspur-street and Newgate-atreet, 
acl terminate in Mocergate-strnet, near Lomion Wall, trean 
which peint the srond street is to be continued to the 
junction of the Commercial-road and Whitechapel High- 
street. Another Mit-Lonidow scheme consists in the con- 
strovtion of a railway fev the Londoa aed North-Weetern 
Line, at Willesden, to the west-end of Cxford-strect. The 
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propos South Kensingien Haileay i a line free the 
South Kensington Station ef the Metropolitan Kailway 
Company, to the Albert Hall, at the poiot where it is com- 
arciod with the consereatory of the Reyal Herticultaral 
Seciety, Ey another EMll it is peopeeed to construct an 
andergrotenl! euleway aod tramway tram the Seah Ren- 
sington Stathy to the courtyard of the Albert Hall. The Pel. 
ham Railway is 1¢ etart from the Wert Lomlon Extension 
line at ts West Bromytes Station, and is to terminate in 
the Barlingten-read, Fulham, near Chucel-street. From 
this line there ix te he a Uranch, beating it at the Calar- 
raad, Folham-ronid, and Joining the Metropolitan District 
Railway at the Wert Brompton Sta The Great 
Eastern Railnay Company peapeme to connect thelr bine 
with the Nerth Londen Railway tir a Junction from the 
authorised tine ef the former conpanr at (he Grove-cead, 
Ilackney, to the Latter company's Ilne at the Greenwood. 
road, Heckter, We need hardly edd that these railears 
will, fur the comt part, be unilergrewnd lines, 

The South-Eastern Raileay Company propose a short 
line in connexion with thetr eyeten at Greenmich. It ia 
to leave their Greenwich Jive, where it crosses the Deptford 
Creek, and ia te conmect it with the railway authorived by 
their Act ef 1871, mbar Ring-«trrer, Geeenwieh, the length 
of the line being only 1640 yards. By the same Bill they : 
propote & junction line, 00 yards tang, between the Lamniten, 
Chatham, and Dovgs Railway, at Price-street, Blackfriars, | 
atl their owt Charing-croes fine at Great Guildford-street, | 
Southwark. They Curther propeee a statien on the North 
Kent Railway, where the Olt Londen read crosres it at 
Nosthitest, By the seme Will they sek powers to alter 
the level of the St. James's.rcad, Berinandsey, and to divert 
the main sowhern ontlall sewer ot North Pole lane, Green- 
wich. 

Turning te the provincial plana, the fint proresition of 
magnitude (hat atrests our attention ie the olf Heighten, 
Fustbournr, and Lonice Railway scheme, the title of which 

fit apy care toe should have been reverred, inascnuch am it 
ennences by a Sueetion with the Londen, Chatham, amd 
Dover Railway at Penge, and the South-Enstern Railway 
at Ueckenbem. Thenee it rime to Heighten aed Eest-; 
bowme, having branches to Westerham and to the Sarrey | 
and Sussex dunciion Railway at Oxbead, ueal a goods: 
braweh at Lewea, This echeme tneolees terms and cond. 
tiows to be entered into with no less than fifteen companiee, 
a0 thet ehould the Lill proceed te Committers, there will 
probably be some work before it pete throngh. The Greet 
Northern Railway Company, by their Bill No, 1, propose 
a deviation and a new line at Dewsbury; devintions at 
other places, and a jumetion with the Narh Loteden Bail- 
way at the Eiroad-street Starkon, ‘The latter line is to 
commence by «& junction with the ap lines of the Great 
Nomtbern Hoeilway at the Seven Sksters'- rod, and 
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NOTES FROM SOUTH YORKSHIRE. 
Suurrixip, Weinesday- 

Dividends of Sieffiell and Rotherham Iron Werks.—A. 
meeting of the directors of Merers Charles Cammel] and Co., 
(Limited), of the Cyclops Works, Sheffield, was beld last 
week, when it was resoleed to pay an interim dividend of 47. 
pershare. The shares are 41f. paid up towards 100%. The 
dividend is therefore equal to Of. per cent. The Parkgate 
Tron Company, lieiberham, near Sheffield, have declared an 
— dividend of 31. per shere, which was paid on the lat 
december 


Propore? Corporetion Purchase of the Baruley Gaw 
Worka,—An oxtraomlinary teewting of the sharehalidera im 
the Kernsley Gee was bold om Monday, to consider 
the expedioney ot ihe works of the company to the 
Karneley Corporation. After a somewhat lengthy discussion 
it wae resolved that the works should not be offered for sealer 
ta the Corporate. 


Extessive Alterations at tha Boreling Tron aed Steel Com 
ays Works, Bradford —The management of the Bowlingy 
ron ent Steel Cewpany, Bradford, erilently intewd to make 
their preducing powers far mee capacious than they are at 
resent, The tame of Bowling iron — a the out- 
[ey of capital involved in the very extensive alterations now im 
progress. In tho * Eagle Forge” they have just put down a fine 
tow J-ten steato hammer meade by Messrs. Thwoites and Car- 
Tt will be eed for beary forging: The 
Eagle Forge iteclf is aloo being extended, and itis expectect 
that four additioeal furnaces will shortly be erected. The 
old plate tmull ia the company’s works hes receatly boon put 
inte full operation. an enormous demand for boiler plates and 
tyres being anticipated. Im the large plate mill two mew 
engines are to be put down in order to meet the daily in- 
creasing demand for large sized plates. The branch of the 
Great Northers: Kailway which runs into these worke i 
abcat to be eo extended as to encirele the whole of the works, 
which will seve (be present great expense incurred ia raisng 
heavy weights to the higher part of the premises. A new 
furnace for annealing large woe] castings is about to be com: 
structed, and it is stated that it will be on a much larger 
ernle than amy in Sedletriet. 


The New Steel Works at Sheffield.—The erection of the 
new iren aod eter] works at Atiereliffe, Sheffield, for Meters. 
George Brown and Company, ie belong pushed forward with 
all practicnble sperd. It isstated that there ia some ateppage, 

mibly only fer « time, in the preparations which were 
Rite being made for the construction of new irom works at 
Heeley, near Sheffield. 


Extension of Werks at Deeds.--The Airoside Iron Com- 
pony at Hunscet, near Leeds, are erecting a large furarco— 
tbe second recently put up. Messrs, Kitson and Co., of the 
Aireiale Foundry, are makiog foe the firet-mamed compan 
a direct acting bowing engine, with a 1-inch eylincer. tt 
will be end for blowing both the company's furmecns. 11 be 
tusmured that pew works of some magnitude for the manu- 
facture of Lrseesnet steel are about to be erected at of pear 

















will join the Nerth Lendon at Highbury-greve, In 
thelr Hilt No. 2, the Great Northern Company prope the 
construction of new lines to Erewssh Valley, te Derby, and 
to the North Staffordshire Rajiway, The Great Western 
Company have depodted plans for a line fren their Swansen 
branch to the Swansea Vale Railway. Te will leave the 
former lime close by the Hafod Copper Works, and will join 
the latter line nese the Tye Canol Colliery, The Groat 
Western Company ales apply fer powers, by onother 
Bill, te compenaste owners of branch lines in con- 
nexion with their ayatem for Josees eestained is com- 
seqaence of the change from the bread te the narrow 
gauge The London and North: Western Raileay Com- 
pany are applying for pewers for additional works which 
will include eight branches or junctions. These comprise, 
firstly, a branch line from the Londen, Tilbary, and Sonth- 
end Railway, sear ite crossing with the Neri Woolwich 
Branch of the Great Eastern Railway, to the Victoria Deck, 
Te the next place they propose a loop Jine starting from 
their con main tine about 2OUU ft, from the southern on- 
trance to the Watford tunnel, and passing through Cashio 
avd Lesvesden, will rejoin the main line aboot 100 ft. 
from the northern entrance of the Watford tunnel, Another 
similar loop line ie propored at the Northchurch tanmel 
aod awether at the Linslade tusnel, Ther farther propose 
a junction between their Edgehill and Heotle branch at 
Evge-lane, and thetr Liverpool and Manchester line at New- 
lene, Wavertree. At Liverpool they propose a branch Mune 
to be called the Wapping Tunnel Branch, from ihe Liver- 
peel aul Manchester Railway at Upper Frederich-street, to 
the junction of Creebie and St. James streets, At Ashton~ 
wnder-Lyne they propose 4 jauetion between ther Stockport 
amd Staleybri¢ge line, aed the Oldham, Ashten-under-Lyne 
sod Guide Bridge Jwnetion Kailwar, Finally, they pro- 
pore a line from their Bettwa-y-Comd station, 10 the Festl- 
niog Railway, which it will join near the High Level Bridge, 
which carries the Welah Slate Company's Tramway actrees 
it. This branch is to be constructed on a gauge of 1 fi. 
$1} in., the same as that ef the Festiniog Railear. The 
Tkemel Ilempestend and the Londen and North-Western 
Company istend te make a short line at Hoxmoar. They 
further propose some deviations fn connexion with their 
Harpeoden extension, and certain abendenmenis CONsequeent 
thereon, 

(To be continned,) 


IRRIGATION tv Isviac—The Dake of Argyll, Beoretary 
ef State for lactis im Conneil, has sanctioned a larther outlay 
nes iw, works in Oriess, The smount already expended 
is 127 lakha, and about 160 lakhs more will be required. 


Leeds; but the rumour requires confirmation, 


The Affairs of Messrs, W. Charles ond Ce. af Shefield.— 
It in stated, on the best astherity, that evernl Sbefticld firms 
are heavily involved! in the farlure of Mevers, Charles and 
Co. and it iv stated (hat twoef them bave alrenily easpended 
payment. Thia rumeer, although it a be correct, requires 
jurther confirmation before it is generally accepted, 11 was 
stated at the meeting of Messre. Charles and Co.'s eseditors, 
that aceommedation paper te the extent of about 10U00/, 
was in circulation out of a total linbility of 216,000% The 
acceptances of the firm ere 06,00H, ; bills receivable 1160007, ; 
of which 16,0007, regreent goods sald, ond the balaace is 
arcommnelatinn poper, whieh baa siehled 20.007, in cash, 
20,1. is owing em open acrounts and money borrowed. Aa 
asets, the Mulanda and Speing Works are, valued at 
10002 To be deducted frown this amoant are two mort. 
gages; total, 30 Uu0/, aod the bank bolds s covering mort- 
grgeok 60,000, 16 meet bills, whic, if not met, it will hare 
to claim. The balance of these iteme leaves 20,INi0/, towards 

eneral assets, axel a further mum af 7O,UCN, is expected to 
realised frou mock-in-trade and book debts, making « 
total of 90,000. 90,0001 should be deducted fram the 
TIS MMOL, being part linbilities on acceptances, for which the 
bank bolds eecority, and which is included in the 60,0000, 
These figures are of course but @ imate, A general 
meeting of ereditors will be beid in Christmas week. 

Leeds Water Works.—A tannel about 670 yards im length 
is about to be driven by the Leeds Corporation Water Works 
at the Swinety reservoir works, which are situate in the 
valley of the river Waahburse. A sarface condenser is alsa 
to be applied to one of the engines at the Headingley pusmp- 
ing station. 

















Exaixevares 1x Egrer.—The ataff of engineers sent out 
by My. Fowlor, co behalf of the Government of Egypt to 
earvey end Iny out the proposed Soudan Kailway, have alroady 
commenced operations on the whole length of the Lue between 
the eccond Cataract and Khartoom. The staf, which ovn- 
sete of twenty experienced English murveyoes, am Eogiish 
pargeon, and numerous natite assistants, are all in excellent 
health, and epenk highly of the arrangements of the Kgyptian 
Government la cerrring out Mr, fowler's progruraine for 
their progress and work, The highest importance bas long 
beon attached to (his railway communication in the interests 
ef Egypt. The vast area of rich Ine above the sixth 
Calarses is capable of producing sugar, rotten, grain, Ke. 
an extent almost unlimited, but the present merase of tAnS 
pert are dependent on the omplogsment of camela fot eceoral 
hundred miles, and all exportation, therefore, excopt of epo* 
and similar products, is sianyly imposible. It i pot I~ 
—— that more frequent imtelbgenee from Sie kart} 
nker may bo oitwined froee tho feclities agurded by the 
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corning their procerses that they have kept from the com- 
mencement. They desire simply to call attention to what 
they have done, long prior to the recent experiments, and 
to call again the attention of the Administration to the ex- 
periments they have made to prove that valuable service 
could be readered in recasting of bronze guns, 

This question is at present attracting much attention, 
both from officers amd engineers. The propriety of the 
creation of a now gun is discussed; the technical journals 
—_ these military matters attentively, and the Society of 


jeere also o¢cupy themselves with them actively, 
: STRAINS ON ARCHES, 
neers held 





NOTES FROM PARIS, 
Pant, Dee. 3, 1871. 
A New Socrery. 

In 1870 there was formed in Paris a new society, bear- 

ic the title of the Syndicate of Commerce and Industry in 

fairs of Transport, having for its object to replace—in 
the relations between merchants and manufacturer, ond 
rullway companies—weakness of isolated action, by the 
power of union and permanent coalition. 

‘The Pronch railways are worked by a small number of 
powerful companies, enjoying and abusing the monopoly 
that bes been intrested to them, and imposing conditions 
onthe public which are detrimental to commercial —— 
But the companies have so great an importance; their re-| ay tho moeting of metitation of Civil En; 
lation with the State, and the successive modifications made | on the 5th inat., : Se » Vice- t is the 
in their financial arrangements, bave become so ad-| chnir, the read was “On the Lizeores of Rigid Arches 
vantageows, that they are able to carry all beforethem, and | and other Barred Structures," by Mr, Willi Bell, 
maintain undispated the greatest abuses. The original | M. Inet. CE, Of this poper the following is an abstract. 
rates of charges, eitablished at the commencement of the| The author, after atverting to his method* of nciuating 
creation of ruilways, when the only available means of | curve of equilibrium for am arch wi 











































eationating expenses, were the costa of transport om common | tinuous or tintiots weights, or under oblique 
reads, and in ate way very high maximum tarilly were ae pete iy at oy prone e 


concealed to the companies, 
It is trwe that in general tho railways do mot apply these 


maximum rates, bat commerce complains, first, that the | sign by xemimation of the -y-tu- Pepdd, h 
rates have not been lowered to those limits which are fairly | £7 smalf statilit swith the peculiarity hot iis cpamtocis wore 
constracted wil The of these 


able, and are absolutely required by the necessities of 
sane they have ooly been so reduced upos certain lines, 
where the competition of river or canal transit enforced it 
on the companies, 

The railways were privileged also to make very groat de- 
lays in the transport of goods, and these delays have not been 
properly redeced, Special tariffs in infinite number are 
chs by the companies for the transport of special 

ive, for despatching them to ¢pecial stations, or 
for the transit across France of fereign gowds, These 
tariffs are variable, and the facility of bresquely changing 
the conditions of industry, compromises their prosperity, 
upeettiog nataral and geogr.phical conditions, to the ad- 
vantage of the railways and the prejudice of trade, 

In proportion as these special taridfs are below the maxi- 
mam rates, the companies believe that they have the right 
to profit by the apparent concesslons, to impose om the 
seuder either an extreme delay, or the absence of all 
Kuarantes against damage, or morn or less objectionable 
conditions of loading or unloading. 

It is troe that these tariffs are: submitted to the super- 
vision of the administration, but it isa fact that there is 
notanexample of a preposed tariff, which has not bees 
approved by the Goverument. The small publicity given 
to the sctual state of things, the want of combination 
amongst the most interested in reform, the complication of 
the numerous tariffs, and we must add the indifference of | Pot 
the public who submit to the present state of things, are the 
causes Why am alteration has not been enforced, 

It is againat this state of things that the founders of the 
new Society intend to oppose themselves, ‘They bope, that 
in collecting their joint interests, in exercising a sarveillance 
over tho tariffs, in bringing before the attention of the 
Government the requirements of the peblic, they will be 
able to obtain from the rariows companies a more favour- 
able condition of things. 

Already a great number of merchants and producers 
have joined the association, which will publish each month 
a special balletin devoted to the study of questions of 
transport, Thedevelopment of this Society would have 
been more rapid had it not bees hindered by the war, and 
by the Commune, We cannot bat approve of the object it 
has in view. It is a new manifestation of vigour, and we 
wish it all emccess, 


openings was nature of the change 
the ourre of equilibrium by oblique pressure of the backing, 
this curve grip on the =e a poe tao ekg 
was & perfect fluid, pressing at t an, te the back CI 
arch. The action of « passing load in ig the stress 
pon the mpsoury was also examined. 

‘The stresses of « rigid arch bed hitherto been a sabject of 
considerable difficulty, owing to the incriente nature of the 
mathematical analysis it wae to employ; and the 
labour of applying formule to trace the variation of stress 
from point to point wns considerable. Still, before the 
transverse sections of arch ribe could be proportioned to the 
stresses coming upon them, a knowledge of this variation was 
Re wa chat of the 

main object of the paper was to show that the 
ject paper ‘tbe ined 


analseis, could be readily solved. 
The curve of equilibeiiuts being the locus of the resultant 


to be satisfied. When the section of the rib a from 
vided 
the moment of inertia of tme cross section correspond 4 


to 
it, before entering it in 7 


the summation. It was then re- 
marked thet where the curve of equilibrium touched the 
warface of the rib, the compressive stress was doubled, trebled, 
or quadrupled scoording as the section was I or box-shaped 
tubular, or of the form of a solid For vertical 
forces only, the bending moment at aoy point waa eq 
to the boriszontal thrust multiplied by the Jen of 
Yarticnl line between the curro of the rib and curve of 
pting equilll usm, 

_ A mathematical investigation wns entered into for a circular 
rib, considered as  voussoir atch, or rigid arch with the ends 
fixed, in a similar manner to Mr. ay 
cirealnc rib of invariable epan. It was shown that the stresses 


Srazer Lirnoreents. 

‘The substitution of macadam for pitebed roads in con- 
tinued actively in Paris. The city, desirous of reducing the 
expenses of maintenance, which rise in certain places to 
16 franca the square metre of paved roadway, are ado 


It is trme that the expenses of first 
establishment are much greater forthe pavement than for 
the macadam, but there exist in store nearly 20,000,000 
of granite setts, and these are being garned to useful and 
profitable account, The alteration ia being fast effected on 
these roads where the repairs are most costly, and it will 
be continued according to the decrease in the maintenance 
expenses, but the macaidam will be preaeeved on those roads 
on which the traffic is light and the wear in proportion. 


Puosrnonto Browz. 

We have already noticed a commanication made to the 
Academy of Sciences by MM. Montefiore-Levi and Kanzel, 
on the use of pheephoric browze in casting guna. To-day 
MM. de Ruolz, Inspector-Geveral of Railways, and A. de 
Fontenay, publish a claim of priority om the subject of this 
discovery, They peore, by voluminous evidence frees 
letters and documents, dating from 1854 to 1469, that they 
were investigating the identical question, amd that during 
these six years, costineous experiments were made by the 
artillery service in several foundries aod ordnance yarda, 

The processes have been investigated from the most 
practical point of view, and im the completest manner, amd 
the resulta obtained have been satisfactory, Reasons, en- bei 
tirely foreign to the morits of the discovery, put an end to 
the experiments, The gestlemen seamed, consider that in 
such a matter it is their duty to malatain that silence con- 


inder might be considered aa 
" t horizontal thrust, and it 
drawing any curve of equilibrium for the weights, eontinucas 
of discontinuous, acting on the girder, consideri git ms an 
arch, the stress at any point was the horizontal thrust 
multiplied by tho vertical ordinate. 
The action of oblique forces was then entered into, and the 
case of the curved gates of the Victoria Docke was examined. 
‘The stresses on the elliptical eniseons used in the founda 
ties of the Thames Embankment were next ascertained by 


epee des when the icity of an 
Pressure waa small, the curve of equili- 


* Vide Minutes of Proceedings Inst. CE, i 
oi, aed Pre eat 
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The arch rib bad treated a4 o 
real or virtual alterations of 
of tem 
Kant peectical question to daterssine, for wrcoghn 

ine, 
bow inuch thn vtremes might be altered by essa a 
of the span, The of ascertaining this i 
found that a wrow 
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by ch of tem re, compressibility of the metal, and 
nection the teoding omen The jon of the crows 
was the alteration ee ek pe 
cous. Applying it to the case of the rib of the St. Pancras 
Station roaf, the defection of the crown was found to be 
| 2 in, while observstion had given from ”y to }im., so that 
the agreement of calculation with observation waa very 


The author to measure etresees by direct observa- 
tion of the extension oF compression of a small length of the 
material of a structure. For a stress of 1-5th ton per square 
inch, the extension of a length of 50 in. of wrought iron was 


at 
the eritioal points of a structure. 

The author thougit that this method of observation might 
even be useful in another way; if, as was probable, inferior 
kinds of wrought iron approached to cast iron in the scale of 
their extensitslity ander moderate stresses, By Lar | an 
observation the stress could be accurately i by 
prevaremenge ac ear of the iros which had been used in a 
structure might be ascertained. 





farmouth. The 


Government has progeetion of His E 
R. Burpee and others to build the Rivitey du Loup Railway. 
Feed te es ee ne re ae eee 
its execation is to receive a subsidy of 3 
of Innd per mile; operations will be commenced at 


Tux Cexsrace’s Guea—The siteures trom ac a 
from the four 19-inch 
mositor Cerberus, recently 


thet had been ‘* 
val in the colony hed burst when desired. As the gune 
are bellered to be fralthens, and the Scott carriages answered 
admirably, the fault must lie im the projectile and its fuze, 
and im the want of fF rarane Of aecortaining the distance, 
which varied from to 3700 yards. On the first day, five 
shelis were fired, of which only ome reached ite intended 
destination, and mone buret as deciond. 


siz shells were fired, of which only two fell near the 
As observations 


e ly wanted, 
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that this arrangement will improve the ecirealation in the 
boiler ; it is comsidered by ws, howerer, that it would come 
to grief after being a short time im ase, and that its 
effect on the circulation would be very doubtfal. 

ed $1, 104.) Edward Hodeen and Richard Hit, of 
ancery in, patent ——~ of age tappet = yy — 

. Bi f Stabn near have been s0 often proposed for inform a locomo 

Wartlogton, ; putts pom et ort of milion engine driver that he has passed « sigual which is — 7 
slide valves, The annexed sketches show threa of Mr, Jack- "i 
gms plona, and will serve to ¢xplain clearly their chief opinion of such contrivances has beea frequently stated, 
































RECENT PATENTS. 

‘Tem following epeci@eations of completed are all 
dated within the year 1870; phe feria mer ype bee 
in ordering them, at the aunexed prices, from the Great 
Seal Patent Office, Chi Lane, 


pa 
than dovens of similar schemes which have preceded them. { 
(No #3, tn Gd.) Edward Thomas Hughes, of 128, 
socman) 7 ppet dacs each. ge Hubert Reot Ives, 

of New Haven, U.S., arrangements of presses for co 


the water is lifted by mmall buckets, and allowed to fall 
Ne o. wWilion Bool, of und near 

jon, 
(No. 64, ) _ ; 


, patents 
and ether engines preseore net the pistons, 
Ths fet tary emelont toedtteation of . Le Chatelier's 
plan; but as we intend to ill 






features. It will be seen that according to the plan shown 
in Fig. 1, the downward pressure on the valve is intended 
to be balanced by the upward preswure on the plate 
covering the opening in the back of the valve chest proper. 
(Ne. 3357, 104.) James Willoughby, William Wil- 
oughby, Joseph Willoughby, and Samuel Willoughby, of 
Plymouth, patent arrangements of steam stamping ma- 
for breaking ores, de. We could not describe these 


(No, 5958, 84.) Henry Burgess Young, of Inatow, 

Patents some Heat and ingenious arrangements of feathering 
gear for screw propellers. Mr, Young exhibited a model 
of one of his plana at the last Conversazione of the Institu- 
tion of Civil Engineers, whee we noticed it brietly. 
(Ne. 8360, Is. 4d.) Andrew Stewart, James Stewart, 
acd John Wotherspoon, of Coatbridge, patent tnackipery 
for making webded tubes, this pepee d being adapted for 
effecting at a single operation, the ing of the flat plate 
OF strip imto an overlapped or butt-joimted tube or ekelp ready { year, and 
for the ordinary welding process. , . obtained lye 

(No, 3365, 10d.) Andrew Bell, of Howley, near Hudders- Wa 
fiehd, patents a modification of Green's well-known “ econo ; 
misers." Mr, Bell produces to substitute belleally coiled 
pites for the straight pipes employed by Mr. Green, each 

ix being traversed —— axis provided with 
arms scrapers are nade to act upon 
the axis a slow retary metion by 

The pipes forming the several helices 
are connected to exch other and the water to be beated is 
a > through them asin Green's economisers, 

(No, 8871, 10d.) Nathaniel Clayton and Joseph Shuttle- 
worth, of Liscotn, patent the arrangement of wheel for 
traction ea, ce, which we illustrated and described on | 
page 197 of the present volume. 


Tur following specifications of completed patents are all 
Gated within the year 1871; and that year should be given 
in ordering them, at the amnexed pricea, from the Great 
Seal Patent Ofice, Chancery-lane. 

(Ne. 1, 1s) Johs Barraclough Fell, of Sparke Bridge, 
near Ulverstone, patents an extraordinary arrangement of 
locomotive for marrow gauge railwaye, Mr, Fell propeses 
to mount the rails which carry his engines above the 
ape mew avd to yea to the owter sides of the beams | lane, 
or fa whieh carry rails, a supplementary pair of 
rails, which are to be against by herizontal wheels, as 
shown bn the annexed sketch. The side frames of the engines, 
it will be noticed, descend below the level of the 
rails, and iy ela rg for the axis of the horizontal 
wheels. The wheels are not drivem by the engine, 
and Mr. Fell appears merely to contemplate their msc as 
guble wheels. Mr. Fell states that the object of his Inven- 
tion is to “use only one boiler, and yet bring down the centre 
of gravity of the emgine lower tham im those af ——e 
construction, whereby greater steadiness and stability 
obtained when running"! Whether it is worth while dot 
go mach to gxin oo Lite, isa point regarding which we 
Mr. Fell bold very diferent ns As ascheme for ne. 
ceasitating the construction of an expensive and ridiculous 


pon Ae Justice's “dead-blow” hammer to the abore- 
mentioned pau 
















From the latter it will be seen that the upper ead of the 
sample, EL is fixed by the wedge-shaped jaws, a, to the 
crossbar, D, of an anvil, B; while its lower end is similarly ai 
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it is likely to have » very limited 

0, 29, 8d.) William Blane Mack, of Philadelphi 
U.S, patenta placing beneath the of 
boiler, a series of parailel horizontal t 
being disposed so as to form a kind of 
furnace. The tubes are cowpled at their alternate 
the bower and the upper of the series are connected 
boller by pipes leadi 
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This arrangement might prove usefal in 
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incrustators- 
Mr. Sedgloy, of the Lako Shore and Michigan Southern 
, states that on some sections of his road impurities 
in the water will destroy bottom of boiler after three years’ 
service, while on otber sections that portion of the boilers is 
ten years, 


% 
4 


before stated. 
the flues, after six months’ 
to a thicknoss of nearty } in, 
fier twelve to eighteen months’ service it is frequent: 
Bl bel fing pe 
renewing more or lees 
of ey bei as often as new fire-berces are re- 
quired, after from four to eight years’ service. Has taken 
after bees than ten years’ service that were corroded 
ea 
Mr, Philbrick, of the Maim Central Epilroad, states that 
bo mover takes.out flues until boilers need re; 
soene twenty-three years old, atill 
Po) after six years’ service. Hoe does not state 
whotber the latter gare out from tho effect of incrustation or 


Mee € the Vi Central Railroad, 
7. Poss, of the Vermont Central Rai re; rumn 


fluos ten yoars without taking them out. 
atill good. 
reports bed = tech pry meaning take 
very water, has it to owt 
uss as often as twice in one year, and in some instances re- 
=. ie fnaty otepied 


therenghly thewegh with steam force pump ¢ 
fh asonce a week, since which time 
teken out dues omee in three or four Mr. Lauder, of 
the Nerthern Railroad of Now Hampedire, reports very little 
inerustation; never takes out flues to resnove sealo. Has 
fond tery little ecale on fues that have rum dfteen years. 
Has shells of boilers that hare been in service twenty yours 
without repairs of leakage. 
Mic. Sobers, of the Memphis and Charteston Railroad, says 
be bis jas: token out flacs that have been runsing thirteen 
re, Sodiag them coated with less than y, in. of scale. 
+. Grartield, of the Hartford, Providence, ‘jshkill Tail 
Toad, says they have engines that bave ran sixteen years, with 
copper tubes that have nover been taken out, Mfr. Young, of 
the (eveland, Columbus, Cincisnati aad Indianapolis Rail- 
road, reports that bo can only run flues one year, and boilers 


t 


part of 


Mr. Keeler, of 


fire to tee withowt removal. . Freeman, of 
the Macon and Western Railroad, Georgia, reports no scale; 
never takes out dues until boiler && condemned. They hare 


engines that have beem running twenty-three years without | s 


ize of boilers. 
nie. Boon, of the Pittsburg, Fort Wa and Chicago 
Railway, reports using surface, well, and Lake Michigan 
water, pres A the former, in which he finds isnpuritiea, con- 
sisting jy of mud, with sufScient lime to hold it together, 
forming a substance, He does pot evesider it economy 
to run flees Jo thas from twelve to fifteen mouths, or 
from 40,000 to GO,000 miles, before taking them out to re- 
more scale. Hoe inde thet impurities in the water will ent 
out the of mew boilers after about mx years, or 
189,080 miles’ service, so ns to require new sheets. Ho 
that have braces 


t i 
the 


internal surface of the boiler quite ra; . 
fibres of the iron to the alkalies contained in the 
tebuilding, Mr. Towne, of the Hannibal-and St. Josoph 
Railroad, substituted bridges in place of braces to sup- 
port the bailer betwees fire-box and amoke arch, and be com 
see no objection to this plan. Braces are fastened to frames 
im the usual manner, and connected at the top by means of 
& plate fitted to the circle of the boiler, which answors only 
ass fest for the boiler and lateral support to the frame. 
Mr. Boon bebiowes that is the Weet fully 70 per cent. of boiler 
repair is caused by the use of impare water. Ho thinks it 
would be a great ering to filter the water at tank before it 
is taken into the tenders, From actual experiments ho has 
found that the use of rin water will quickly and effectually 
remove incrustation. This revult bas also been tho ex- 
perieace of others whe have tried it. 
Mr. Street, of Western Division, Pesneylranian Railroad, 
tta that water om said division is stromgly impengmated 
with lime, sulphur and fire-elay; does not believe it will pay 
to take out flees simply to clean off scale; has found, on 
jee wpe Lc tubes that had me ronniag | leas than 
ree years, eaten entirely throagh ¢ in 

is site from a needle point to 4m. along the entire Ieogth 
of the tube. Other master mechanics report similar results. 
Mr. Stroet is now experientiog with a compound, “which 
precipitates at ones the carbonates, the sulphates, amd the 
silica, converts the grease into scap, asd neutralises all acide, 
removing all old deposits of whatever kind and however 
thick, and at the same time not attack cither irom or copper. 
Tt acte not anly at an elevated temperature, but precipitates 
and neutralises in cold water all these foreign bodies,” He 
aeye; “My experience so far bas been aa followa: Have 
wade ip aa iron vessel 100 1b. of the mixture, in which J 
have issmnertod » quantity of Jy in, sheet copper, a picee of 
hard limestone weaghing 24 Ib., 0 piece of common sandstone 
of same weight, amd a of an old flue to which is 
adhering a scale over pin. thick. After allowing the stones 


pee the boilers.” This is also the experience of ethers. | the boiler. 
* 
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to remain in the compound four days I fownd thers to be 
theroughly saturated with the mixture. A alight blow of 
the ¢ was sudiclest to crush the limestone into fine 
ae The sandstome crashed to powder usder my boot- 
|, but the scale remained as bard aa ever on the tube. 
The tube has now been in the mixture serve days, and I can 
toe no chan, The compound dore not attack the iron or 
copper ook on ao.” Mr. Street further states that he 
bas tried this mixture in boilers with good results, and 
believes it will at lenst aid in purifying water and prevent 
the formation of new i 
Your Committee would state, in comnexion with the abore, 
that if any chemical coenpeand can be devised that will 
effectually precipitate all impurities in cold water, at a 
moderate expemec, it would be a very valuable discovery. 
While they believe it might be possible to parify cold water 
pemneing conten qualities by a chemical procews, it be thelr 
i it would be very difficult, if sot wholly impos- 
mble, todevise such a common method as would be equally 
effectual on the different lines of railroad, for the resson that 
the waters vary eo casentinlly in character as to render it 
impossible to peodece the same reeult in different locathons 
by ome and the same process. 
bag of — Central, — _ mtg 
poss flor m to up an engine for it purpose, 
take out the flues ond snore the scale once E about four 
months, or when am engine has ran S000 to 10,000 miles. 
Some of cylinder part of thelr botlera require re- 
Pen pura running from aix to ten yoars; eight years, or 
200,000 nxiles, may be taken as the life of this part of the 
boiler, He knows of but ome way to koep ative 
free (from med and scale, and is Ww purify the water 
in a oe veesel before it goes into the boiler. “ This 
might be dene by decompasiag the water, by briaging it ia 
pure jets into contact with either exhaust or live steam from 
the boiler of the pamping engine, or from a» boiler provided 
for this purpose, allowing the mud, time, &¢., to 


real 
sitech dhemesives to plate or other surface to receive 


jy | them. This system has bees in use for several years on our 


stationary on, at these shops (Chicago). and works 
admirably, t little foreign matter goes into the 
boiler, and the water farina aan at a] 
to produce a very marked sating ol . ofaterm is 
considered Loo capeusies to pte to wator tanks greereliy, 
it — be tasted at pointe where water is particularly 
troul mee, until eane eran 
water before it enters the builer.” 
Together with the above, Mr, Hayes bas kindly furnished 
the Committee with copies of letters to bis President, Mr. 
Newell, recommending a plan for purifying water for loco 
motive use which isin sulwtanee as follows: “ Inerastation 
should be transferred to some other vessel made for that 
purpose, the a loesmative boiler is not constructed to admit 
of the ready removal of incrustation; nor can Jt be #0 eon- 
structed and prove efGcient for wll that it ladesigued to-do, 
including the ready remeral of incrustation, without con~ 
siderable increase in the cost of construction; but if a ressel 
ress purpose of receiving incrustay 
tion from water, and allowing their removal at pleasure, 
locemotire boilers will be kept free from theee, troublesome 
and ex; 0 formation. Such a vessel may be 
of oriron. If weed, it may be fitted with scrap irom, 
as in the beater for the stationary boiler before referred 
The impure feed water, im this case, is admitted through « 
perforated pipe into the top of the heater, and runs down 
over the scrap iron, meeting im ite descunt, the exhaust 
steam in the ascegt, The result ts the bedling of the water 
and forming of inerustation on the hot scrap iron instead of in 
the efationary boiler. The water is then discharged from the 
ls pooged lak 
pan nto 
were formed 


inerustations 

in ome month in the boiler equal in quantity to what is 
formed in six months using tho heater.” He suggests 
making the experiment ot Weldon, by purifying satlicient 
water for two engines ewployed in the yard, or on short rans, 
#0 that both engines can take all their water from one tank 
provided for the purpose, which tank will contain the 
purified water. The conduct of the water in the two boilers 
can be watched, and the cost of purifying the same can be 

with accuracy, The experiment will ost about 
1000 ‘dole, of fwhich jabowt G00 dols, will be for ‘a tank 
‘20 ft. in diamoter, 226 ft. of 38-inch east iron pipe, and a No. 4 
Knowles steam pump. These can be So 
. is 


day for fuel in stationary 
© experisnent ia Roing conducted. 
* 


of the seecess of this method of paridying water. Assuming 
thet lime and other impurities held in solution will pro: 
eipitate at a boiling temperature of 212 degrees, them all sus- 
proded impuritios ean be readily removed by filering. The 
process of tiltering should be thoroagl. so that oo rd 
mnpurities will pass into the boiler and chere ladge upon the 
flues and internal surface of the same in the shape of hand 
mud or setui-ecale, This accumulation wes observed by Maz, 
Towse, of the Hannibal and St. Jos ph Railroad, in te fours 
fue boilers employed at the company's shops is Hannibal. 
The two boélers are supplied with water from the Mussissippi 
river, which passee through a Stilwell and Pierce beater 
hefore reaching the boilers. The heater seems to 

ita work well in arresting rities held in solution, having 
forwed on the shelves of the heater, after two weeks’ sertice, 
an sccusulation fally 2 is. thick, composed, an ap 
of about two parts mud te one part lime. This was during 
asonson of high water., At an ordinary stage the water is 
clearer, and consequently a leas deposit in the heater, com- 


are adopted to purify the 
’ the 
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posed principally at such tines of carbonate of lime. After 
passing over several shelves the water reaches a filter situated 
in the lower of the heater, from which it is pumped 
into the boiler. The filter is composed ay eh hay or 
airaw, and cecepies a place provided for it—about 2 if. 
aytare and 12 in. deep—the whole arrangement being quite 
ineiliciont, hence the water poses into the boiler in a muddy 
state, where it together with euch other impurities as 

have passed through the beater, attaches iteelf to the heated 
surface within the boiler, forming a white pasty substance, 
which in the absence of water, while the are still 
under the pressure, or even after the 


man-bead and wash with a force-pump, assisted by the 
of suitable brooms. Bet his plas of washi pa alpen 
touch time that it would be to employ two sete of 
boilers, which railroad com as well as 


tioms seldom feel able to do. Boilers are, therefore, blown off 
ander pressure to facilitate the remoral of floatiag substan 
whick snuere poling. bb af of blowi waa fo 
wecrsmary at the shops of the sibel aud St. Joseph Ball- 
road as often as two of three timesa week, besides 
blowing off at intervals while the boilers were at work, 
as thorough washing #¢ time would permit cacy a month. 
The reeult, after two years’ service, was an accumulation of 
incrustation fully ¢ in. thick, that taken from the 
heater—lime, mud, &e. Mr. Towne says; “I believe but 
little inerustation would have accumulated in this case 
the water been thoroughly filtered and allowed to settle 
before emtering the beater, so that the proceas of decompasi- 
tion would have gone om in the heater uninterrupted 
floating leopuritios, thereby reaching the boilers free at least 
in ths kanter, kane miley appearance (tbe rows of Stems 
in ter, * a the result of deoom- 
ition), and showld, therefore, have dee to settle 
ing pamped into the boiler. 1 believe, also, the 
of incrastation by the drying 
, is more 


of a boiler may be prod 
beating is better made out 


of sediment, and there 
bees a defi 
of # rent made in a boiler 


da us effoet produced by the use of iz water in 
grou BP by pare 


to, | steam be 


In conelusing, your Committee would stete that, in their 


opinion, watt sear means ary devised to purify water for 
locomotive ase, the best that cas te done is uent and 
tly washing with force-pusap or otherwise. = 


arougls 
Wontag off 5 Balt gangs Gnees er iets), of eater 


engine isat work, through a cock a for that purpose 
in a mud drum'ritetted to the bottom of fronbebcet of cylinder 
rt of boiler, is the best way of getting rid of mud and other 


hh holes arranged for the purpow: in- 
; tye peptet eo te 


crown bars, is order to obtain a better circulation of water. 
Some meds {[Uineie Centra! and Hannibal and St. Joseph), 
aro loaving out the thimbles formerly placed around the 
— bolts, and at present there seems (uv be no objection to 
tine. 
Other esporissents than those already named are being 
tried which are not yet sufficiently developed to justify any 
report upon them at this time, but your Committee hope that 
they may result im eliciting scmmething of sutlicient practical 
value to appear ia the next — report. 
fully, 
H. A. Town, 
Hanazibal ae sg Railrosd. 


Pittsburg, Fort Wayne, and Chi- 
piney Pa ee Committee. 


. O. Mazetow, 
Indisnapolis, Cincinnati, and La- 
favette Kailrond. J 





Reseray Teceoraray,—aA now tele je treaty has been 
concluded beteven Hussiaand Persia. As a consequence of 
th arras, agreed are 
Sede fen the Snotravion of o commie tha aw laaset 
telegraph the Lower Volga and the Caspian Sea, radiate 
ing trom a4 & common centre. 





Tae AverRattaw Matrs—An Istercolonial Conference 
which haa been sitting in Melbourne has agrees upon @ 
scheme of ocvan postal communication, including a service 


Melbourne, and a service between Melbourne and California, 
calling at Moretom Bay and 5y with « branch to Tas 
manin- The total cost of the will be about 246,0002, 
pet anbure,and it is that ome moiety of this amount 


shall be borne by the Imperial Government. 


Dec. 15, 1871.) 
——— - 
LITERATURE.* 
CE, F.G.8 
Y \. a , By C. EK. Srooren, C.F, F.G.8, 
ae eae e aa, Bye, (Price, 128. 6d, 
As engineer of the celebrated Featiniog Railway, 
Mr, Spooner haa a apecial claim to attention when 
he writes on narrow-yauge railways, and, knowing 
as we do his practical experience, it is with a feel- 
ing of diaappolntment that we find a large propor- 
tion of the work under notice is not written by 
Mr. Spooner at all. Beside reprinting some papers, 
of which he is the author, Mr, Spooncr haa deem 
it advienble to reproduce from this journal, from, 
the Times, and from The Exgiserr a variety of articles; 
relating to narrow-gauge railways in general, and 
the Festiniog line in particular, There is nd doubt 
that he has in this way Inid before his readers the 
views of a number of different writers on the sub- 
ject to which his book relates, but he has done this 
at the expeame of introducing numerous repetitions 
of the same information, and he bas thereby marred 
a work which we feel certain most of bia readers 
woald have preferred should relate to his own 
views and experience alone. 

The book commences with a reprint of the 9 
*On Narrow-Gisn Railways,” read by Mr. 
Spooner before the Taventecs ustitute in 1965, 9 
postacript heing added directing attention to acme 

olnta respecting which the author has modified 
Ris opinions sinee the date just mentioned. Thus 
Mr. Zoooast ints out that further experiments 
made on the Featiniog Railway have proved to him 
that the carrying capacity of the rolling stock may 
safely be made considerably greater in proportion 
to the width of the gange then he deemed advisable 
in 1865, and that the introduction of the Fairlie 
engine has shown that narrow-gauge railways may 
now be considered to bave a far greater power of 
accommidating traffic than waa the case formerly. 
Finally, Mr, Spooner statea that the engine he 
proposed in 1865 may be coneilered to be enp- 
planted by the Fairlie engine, and he remarks of 
the latter that it ‘embraces all the desidernia 
then; as now, deemed necessary for economically- 
worked railways.” 

The next nineteen pages of the hook are taken 
up by accounta of the Festiniog Railway reprinted 
from our own pages and those of Tae Axyiverr, and 
then follows a paper on the “ Festiniog Narrow 
Gauge Railway and the Fairlie System of Locomo. 
tives," read by Mr. Spooner before the Ruazian Im- 
perial Kailway Commissioners, This + at 
is illustrated by three folding plates « yey J a plan 
and section of the line, and o diagram of the car- 
Tiages naci—containa a very complete account of 
the Festiniog Railway and its rolling stock,’and it 
is supplemented by extensive tablea giving details 
of the traffic, the rntea oc i, the cost of main- 
tenance and working, &«. In fact, the paper ba so 
complete, that it renders the publication of the two 
articles which preeede it entirely unnecessary, 

Mr. Spooner next proceeda to give briefly his own 
views reapecting the constraction of narrow gauge 
railways, and it is this portion of the work which 
we should have liked to have een much extended, 
Our anthor docs not recommend so amall a gange 
as 2 ft. for light railways, but he considers one of 
2it. Gin. to be ample. We ourselves differ with 
him on this latter point, as our readera well know, 
bat we have no intention of disenasing the matter 
farther here, as we prefer rather to direct attention 
to Mr. Spooner's views, 
that with a line laid to the gauge he recommenda 
—namely 2 ft. Gin. —and worked with Fairlie 
engines, a traffic can be accommodated equal to 75 
~ cent, of that whieh can be accommodated on a 

¢ of the ordinary gauge of 4 ft. 84 in.; and he 
considers that on auch a narrow gange line worked 
with Fairlie engines having a load of 2} tons per 
wheel, and Laid with iron rails weighing 55 Ib. per 
yard, or steel] rnila of 50 Jb, per yard, the raits will 
last twenty years, although the aleepers will require 
renewing in eight or ten years, Forasingle line of 
2 ft. 6 in, gauge Mr, Spooner recommends a forma- 
tion width of $ ft, 6 im, and for a double line a forma- 
tion width of 17 ft, 6 in. In the latter case the width 
between the two lines ia to bo 5 ft. Zin. This por- 
tion of the book is illustrated by woodcuts of aee- 
tions of cuttings chewing the distribution of the 
space, and by three folding lithographic plates 

* [Im accordance with the request ex to us by 
humerois correspondents, wa intend is future to affix to 
the titles of any books reviewed the prices at which the 
works are publirbed, in all cases where auch peices are 
known to as.—Ep, F.] 








ed) traffic, Mr, S 


Mr. Spooner consicdens | Poeod 


ENGINEERING, 





383 





showing outline views of the passenger and wagon| Timer of about the same date, under the title of 


stock which Mr. Spooner recommends for 2 ft, Gin. 
gange lines, ‘There are also appended to thia por- 
tion of the work some tables purporting to give the 
comparative carrying capacity, dead weight, and 
paying louis, &., of trains on lines of a certain 
character laid to a gauge of 2 ft, Gin. and 4 ft. 
8} in. respectively ; but we regret to aay that we 
tmoust protest against these tables as giving a most 
undue advantage to the narrower gauge. For in- 
stance,in the case of the tableareferringto paxsenger 
ner supposes the rival trains to be 
made up as follows : 


2 si. @ ia, Cange. 
fee ba Tore weight of 
engines and . Paseengura 


carriages. carried 
tone, owt, gr. 

1 Patrile engine having no tender 

tices tems) Ee ~- = 8 © 0 
6 First-classcartiages =... ve s 3 0, 72 
L2memad te . 0 O .. im 
29 third 7 me » © 6 ., 30 
1 guards brake ran asa tn 1ws, 1 
1 tegie carriage with 7 con 

partenenin aul rex Ee ‘a 6 oo @¢, a 
Rogine, driver stoker. amd guard & 6 


Total paswengera carried 

Total dead weight hated = 

Total gross weight of traln, In- 
cladimg 17 one cf pormengers' 
Ingange omer 


640 
44 some I cwl J qe, 


1ST tome 14 ewk 3 qr. 


aff. Bi én, Gane weight of 


vogioss and Passengers 
carriages, carried 
toma owt qr. 
1 fear-wheeal ceapied Iscomotive 
din steam) a ow a cn 
Tenderamd feel es Is 0 ® 
2 Drat-clase carriages (3 cotnpert~ 
ments) ase ’ - om Wwe 6 .. 
4 wecad<lass caragra (4 com. 
Partinemls) a as ws *s Oo fo |. aoe 
7 thintclase carriages (3 with 5 
eemnpertcente, ard 4 with 4 
COMPAIENEUAS ,.. . o- 47 © 0 ., 210 
1 guards van ata aa 6 @ ms 1 
1 hoagie carriage (with 7 compart. 
meats nd wan} .., 2 43 


‘ ae ri 
Ragine driver, stotver, and gaunt 6 6 
Total ommber of pomengers 


” ve “ i446 
Teta! dead wright bowled 102 toma IT owt. 


Tetal grose wraghi of train, in- 
clodlng 14 ions <f pasmengers’ 
Li rer 200 tens 1 owt 

It needs but a ylanoe at the above Tablea, which 
we have condensed from those given by Mr. 
Spooner, to show the falee nature of the cam- 
parison instituted. It is totally unjust to compare 
the accommodation afforded by a 4 ft. 54 in, gange 
first-class carriage weighing 6 tons, anc carrying bat 
18 passengers, with that afforded by a # ft, 6 in. 
gauge carriage carrying 12 passengera with » dead 
weight of Lton l0ewt. 2qr. Judging from the 
outline eketchea given in the work under notico, 
we believe that Mtr Spoover has under-cstimated 
the weight of the rolling stock he proposes to adopt 
for a Yft, Gin, gauge line; but quite a from 
this view of the question, the acconupodation for 
passengers afforded by such stock is far from being 
such a8 to render it jastly comparable with that of 
ordinary stock on the 4 ft. 4 in, gauge. Ff, on the 
other hand, passengers will he satisfied with the 
accommodation which Mr, Spooner proposes to 
give them on the narrow gauge, then carriages 
affording such accommodation can be built for 
4ft. 82 in, gauge lines with weighta very far below 
those taken by Mr, Spooner aa necessary for that 
gauge in his comparative Tables. There is aleo an 
unfairness aa regards the engine power, The en. 
gine and tender, weighing together 45 tons, sw 

to be used on the 4 ft. = be age, would 

necessanly carry a supply of fue and water for a 

far longer distance than Fairlie engine sq ed 

to be employed on the narrower gauge; but no 
allowance ts madefor this, In the case of the pas- 
sengers' luggage, alao, we find 17 tans allo for 
the Darrow gauge trains, bat, so far as wo can see, 
bo provision in made for carrying itout. Narrow 
gouge railways, worked by Fairlie engines, have, as 
we have on many occasions pointed out in this 
journal, so many real advantages, that it is per- 
feetly unnecessary that imaginary ndvantages 
ehould be invented from them; and under these 
circumstances we cannot but regret that Mr. 

Spooner should have instituted such comparisons 

aa that to which we have just directed attention, 

Such comparisona injure a really good cause, and 

every care should be taken to avoid them, 

The Tables we have just noticed, are followed 
by an account of the experiments made on the Fea- 
tiniog Railway, in February, 1970, in the presence 
of the Russian Commission—experiments of which 
an recount was given in our pages at the time—and 
by 4 reprint of the articles which appeared in the 


7 


“The Railways of the Future.” Next, Mr. 
Spooner proceeds to point out fairly the advan- 
tages of narrow gauge lines, and he accompanies 
his remarks by a series of plates, giving compara- 
tive sections of 2 ft. 6 in. val 4ft, 84 in. gauge lines 
ie cuttings of various kinds, embankments, tunnels, 
&e,, these plates including particulars of culverts, 
and over-line bridges, ond fang accompanied by 
Tablea of quantitirs and costs ‘This is another 
portion of the work in which Mr. Spooner gives his 
readers the benefit of bis experience, and it is pro. 
portionntely valuable. 

One point dealt with by Mr. Spooner in this 
part of his book is the important one of trana- 
shipment, and we find that he holds the same 
viewa aa ourselves regarding the cost of thia 
item being generally over-estimated,’ With proper 
appliances, he considers that the coat of trans- 
shipment from broad to narrow-gauge wagons, 
and eice rersd, will not exceed jd. per ton for 
ininerals, aud Jd. per ton for goods, and be iltws- 
trates his views by engravings of a very well 
planned set of transshipment sidings, recently com- 
pleted according to his designa, at @ junction of 
the Festiniog and Cambrian Railways, We haope 
at some future time to illustrate fully the arrange- 
menta adopted at this junction, but meanwhile we 
may state that the goods to be transshipped are 
div into three classex, namely, slates, minerala, 
and general goods, and — arrangementa are 
made for each. ‘Thus, in the esse of the slates, the 
ordinary and narrow-gauge wagons are simply 
brought close together side by side, the raila being 
laid eo that the floor-lines of the wagona are on the 
sunt level, and the slates are then shifted by hand. 
Tn the case of the minerala, again, the wagona to 
be emptied are run along a tipping platforin abore 
the level of the wagons to be filled, nod are 
emptied into the latter by a neatly-contrived site 
tipping arrangement, while, lastly, in the case of 
general goods, the broad and narrow-gauge wagons 
are brought alongside the opposite mdes of a plat- 
form furnished with cranes, by which the goods 
can be simply lifted out of one wagon, and swung 
round and deposited in the other, The arrange. 
menta to which we allude are all very simple, and 
promise to be very efficient, and, although the coats 
of transehipment estimated by Mr, Spooner are very 
low—lower even than we should have been disposed 
to give them—yet there is no reason for supposing 
that they have not been carefully considered, or 
that they will not be realised in practice, 

Proceeding with our review of Mr, Spooner's 
book, we next find comparative plans, showing 
how an ordinary 4 ft, a he gouge line und a 2 ft. 
6lo. gauge line, worked with bogie relling stock, 
could be laid down throngh a certain track of 
country, these plans being accompanied by notes 
of the advantages gained in the latter cnse, Next 
we have — of two letters “On Railway 
Gauges,” addressed to this journal in November, 
1870, together with one of our articles in reply, 
and these are followed by reprints from The Kugiucer 
of articles on **'The Battle of the Gauges,” and 
* Indian Railway Gauges and Rolling Stock,” which 
appeared in that journal in November and Do- 
cember, 1870, Many of the fallacious argumenta 
advanced in these latter articles were exposed by 
us at the time of their pablication, and we need 
not, therefore, spenk of them bere. 

Next we have Mr. Spooner's own remarks on tho 
aubject of the Indian narrow gauge railways, in the 
course of which he pointa out the objections to 
making light railways of the ordinary gange. In 
connexion with thia subject he says: “It laa been 
proved by experience on the Featiniog Railway that 
4 rail of 30 Ib. to the yard will not bear the weight 
of a locomative of 24 tona on cach wheel, even with 
sleepers having bearings of 2 ft. Gin, and 2 ft. 
6 in. at the jointa, and the 484 Ib. rails now used are 
not at all too strong. There is no doubt that for a 
weight of 3 tona per wheel, a rail of not leas than 
65 lb, per yard should be used, and for 4 tona 
per wheel, the rail should weigh at least 65 Ib. 
per yard to insure stability and fair wear and 
economy of maintenance of way,” Mr. Spooner 
also supplements bis remarks by giving dimensions 
and particulara of stock he would recommend for 
Indian narrow gauge lines, and he concludes b 
giving some further iculara of the wagon prt 
om the Festiniog Railway, together with a com- 
parative table of the capital, receipta, expenditure, 
&e., of a number of bome and eoloninl lines. 

We have now concladed our eurvey of Mr, 
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Spooner’a book, and we have, we think, pointed 
out 4 | Ege and yee as cannot 
agree Wi . Spooner’s figures, we re- 
gret that his work, inatead of being devoted 
entirely to his own views, shonld have been bur- 
dened by mumerous reprints which we consider 
would have been better omitted; but the book is 
nevertheless one containing a great deal of in- 
formation which will be useful to those interested 
in Barrow gange railways, and as such it is well 
worthy of notice. 


MECHANICAL REFINEMENTS,—No. XI. 
To Tae Eprror or Exarxerrixo. 

Sin,—Bearing in mind the fact that no amount 
of seience and theory can produce a creditable 
engine, machine, or tool, without the aid of a skil- 
ful workman; and that no amount of work, how- 
ever can make a successful structure unless 
skilfully applied, it would seem that the theorist and 
workman are more or lees dependent upon each 
other, that each should be entitled to his share of 
credit, and that whatever can be done to harmonise 
the two in feeling as well aa in work will tend to 
advance the progress of both. 

While it ia not uncommon to hear workmen, and 
good workmen too, ancer at the fine-span theories 
of an engineer, it is quite as common to ate 
engineers who claim all slory of some success 
leaving the workmen—without whose sid the work 

‘ight havebern a failure—entirely unacknowledged. 
This is row not only unfair but impolitic, for he 
who is dope lent wu another for success should 
court his aid, and thus ignorin es merits, either 

ly or publicly, is just the way * how not to 
it.” Ifthe theorist who thinks that doing the 
work is a matter of little uence, will take hold 
with his own hands and do will not only bave 
a better opinion of a workman, but will be better 
able to test and teach his own theories, and better 
able to judge of the time and cost of work and the 
readicst way of doing it. 

As an illustration of the reluctance with which 
workmen and people in general accept indisputal 
correct principles when they are at variance wi 
common practice, the experience of an architectural 
acquaintance who has more talent than reputation 
is a good one. He says, “Of the th archi- 
tecta, builders, and workmen, to whom I have 

lained and convinced that the true theory of 

ding foundations coneiate in having the centre 
of the foundation exactly under the centre of the 
weight sustained, and every part of the foundation 
of a width proportionate to the load, but one ever 
adopted it wholly, and be is dead.” Many engineers 
have bad similar experience, and if there is a 
tendency growing in the direction of a more ready 
acceptance of new ideas by workmen it is lamentably 
slow and will hardly be improved by any number 
of school graduates styling themselves ‘machine 
feeders” or other like appeliations 

As this may Parag looked upon as a sort of 
imaginary condition, those who think so con- 
vince themselves that the following is the correct 
method of eecuring work to planer beds or lathe 
face plates, and sce how many fitters or machinists 
ba can get to adopt it, 

o _ a plece of east iron perfectly true on a 
true plane isa job not often accomplished by the 
best workman, and for two reasons, first, the castin 
is liable to be sprung in securing to the plane bed, 
and in the usual way no hand is so delicate as to avoid 
it altogether. Secondly, removing the ecale from 


one aide, by relieving the atrain, gives it a tendency 
to so that when the casting is | up it 
is out of trae. These facts are well understood and 


partially avcided by “shimming™ up the work 
directly under the straps as carefully as possible to 
neutralise the firat trouble, and loceening up the 
straps to the lowest tension so as to confine the 
work the least possible for the second. These are 
at the best but modified remedics, but reating the 
work of whatever op or character on three points 
or bearing places an’ ie it by three cange 
directly over the bearing poluta overcomes both 
difficulties perfectly. This principle is subject to 
#0 broad an application that I can hardly conceive 
of a shape of any material, unless it be too delicate 
to withstand the pressure of the cut, for which this 
triangular support ie not the correct one, even if 
the casting is of such a size as to appear to be be- 
ond the possibility of springing—very few planer 
ja are, and itis as bad to apring one asthe other: 
the three support system will spring neither. Apply 
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the same prin 
Inte of a lathe, for example a aix-arm pulley, 
lock ont the pulley from the face plate by using 


only three ing ander the alternate arms, 
oy on ee bag straps directly over the 
ane Th urued i aot Aaishod without the lous 


turned if not finished without the least 
fear of its changing form when taken off. In 


answer to the question, “* ¢ the pulley had 
but four arms?” even then it is best to use bot 


three supports, leaving the fourth arm free. 

Nothing will tend more to induce workmen to 
adopt new ideas than to encourage them in their 
own, and nothing tends more to stimulate their in- 
genuity than gi full consideration, and—if not 
too unreasonable—encouragement to the subject of 
their contrivances. 

Engineers are sure to be consulted more or less 
on the practicability of schemera’ contrivances, and 
sooner or later on some of the perpetual motion 
clans. It is usual in euch cases to turn off the 
deluded individual with a sncer, but a brief con- 
sideration of the subject will show that that is not 
the best nor the right thing todo, He who bas not 
the ability to dissect and analyve an invention and 

int out the fallacy bas no right to aay there is one. 

‘osay a certain device will not answer becanse not 
in accordance with the laws of mechanics ia no 
reason, and when counsel cannot make the client 
understand why his device will not work it may be 
heeanse he really does not know, or has pot the 
ability to make — A hap rig rather than 
stupidity on the ¢ client, 

Tae ecter mak patchrthort with a view to intro- 
duce illustrations of a number of new mechanical 
appliances, wherein workmen have turned the 
theoretical ideas of others to practical account. In 
order to give the originators the greatest: benefit, 
still excluding personality—as I have endeavoured 
to do from the first—it seemed necessary to pre- 
sent them with an introduction, and that has called 
out the foregoing thoughts (some of which J believe 
are worthy of a more ed consideration) to 
the exclusion of the original eubjecta, which latter 
I leave for another time. 

Tam, yours tra 


> 
As Exouisn ae tm Amenica. 





RANDOM NOTES FROM NORTHERN INDIA, 
N.W. Provinces, Oetober, 1871. 

Wrru the advent of the cold weather, down rash from the 
hilltops all the ruling powers—chief and superintending en- 
gineers go on their tours of inspection, executive and assistant 
engineers are all on the alert, teats are pitched, instruments 
are adjusted, campe, with the usual accompaniment of ele~ 
phants, camela, ballecks, &c, are collected, new projects have 
to be surveyed, old ones revised and remodelled ; all is energy, 
and life, stir, and bustle are the order of the day. We 
are now sanguine that something practical wil) come of our 
work (for engineers always hope so when they fally enter 
into the spirit of it}, but-will this bopefulness survive the 
long period of reporting amd ro-repo and the prolonged 
deliberation, which may extend over before the re- 
sult of our labours may either be the sanctioning of a 
project, or the imterment In a pigeon-hole “ for record" of 
all the plana, with their attendant numerous reports and 
memos? This bas been the experience of the past, but let 


us hope for a better state of things in the future, for surety | ° 


the day cannot be far distant whes the long promised mab- 
stitution of “action for writing” will become a reality. 
‘There is at present every appearance of « serions inten- 
tion to push on the State railways, as there is great 
activity in that ent. That portion of the Indore 
Railway between ore and Kbundwab (85 miles), bs 
about to be started at once, and tenders have for some time 
been invited for the construction ef a part of the Delhi and 
Rajpootans State Railway. The people of a hare 
Just petitioned Government to allot them land fer a light 
mountain railway, which, if carried out, will be the frst 


line of the kied im India. They might, with advantage, | M°* 


study the Riga line, the ciple of which appears to be 
very suitable for the Himalayan mountains. 

The Panjab Canal Bill bas at bemgth emered from the 
hamds of the commiites, to whom it was consigned many 
months ago, The malm principles of this Bill—which will, 
ne dowbt, when passed by Government, tend to largely de- 
velop irrigation, and lead to the extension of new camals 
in the Panjab— were laid down hy the late Inspector- 
General of Irrigation (Colonel Strachey). They are, first, 
compensation by Government for water cut off by new 
canala, which had previously been used by the people for 
irrigation parposes, milla, &e., amd, secondly, sutbority to 
levy compulsory rates on all lands irrigatle from Govern- 
ment canal+, whether the proprietors and occupiers use the 
water or net. Such a law bas long been in contemplation, 
and if passed, it will doubtless soon be followed by similar 
a for the N.W, Provinces, Gude, and other parts 


to securing work to the face| To the English ear such an 
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arrangement sounds harsh 
and arbitrary, but India lowdly calls for water, and public 
opinion and common sens aay eupply it; but these canals 
eannot be constracted without amounts of money, and 
the Government, before committing itself to sach under- 
takings, mast have the certainty of a legitimate return on 
the outlay. In aword, the lazy and unenterpei: few 
casnot be allowed to stand in the way of the great majority 
who call for water, aed vaet districts of country must not 
be consigmed to periodical famines (the borrors of which 
mutt be seem to be appreciated) throagh comsideration for 
those who will bang bebled, amd refuse to progress with 
the times. This compulsion is more on the surface than 
otherwise, or apparent than real, as, whea the water is 
brought to hand, and the evideote of its fertilising power 
becomes apparent by the crops prodgced, those who at first 
hung back are often the moet amxious to secare it, 

It ls proposed mot to enforces the compalsory rates until s 
new canal shall have been open five years, when, if idleness 
or atepidity still stand tn the way, the Government will 
step in, and put on the pressure of its anthority. 

The guardian angel of the Pablic Works Department 
soma to have agela deserted it in Allahabad, for the new 
barracks in that station have born declared unsafe, and on 
the recommendation of the superintending engineer, the 
troops have vacated these buildings, amd are now wader 
canvas, while 2 minute inspection of the barracks is being 


It appears that Lord Mayo has appointed a commlttes to 
meet at Sangor in December to report Goally on the failure 
of the “palatial” barracks in Ghat place, and all the officers 
who were engaged om the work have been summoned to 
attend 

‘The Nizam's State Railway to Hyderabad is to be at 
once recommenced as a narrow-gaage lise, and the Madr 
AMuril calle on the new superiatending engineer to acknow- 
ledge the merits of Mr. Reynolds, C.E, (one of the ex- 
perienced civil engineers who came to India in 1868), as it 
appears that thanks and praise from the Government were 
given to some members of the Corps of Royal Engincers for 
the work which had in reality been done, on the above rail- 
way, by Mr. Reynolds, who is an engineer of much railway 
experience. It is to be hoped that this hiat may be attended 
te, for, if the trath must be tld, an impression prevails that 
some of these comparatively newly imported civil engineers 
are expected rather to work the strings for others than to 
figure on the stage themselves. 

The new Principal of Roorkee College bas resumed the 
publication of the Roorkee Engineering Treative, which was 
discontineed whes Colemel M left. The former gentle- 
man availed himeelf of the formal closing of the Session to 
extol the engineers whom that college annually turned eat, 
and stated that they were quite equal to the civil engincers 
sent ont by the Secretary of State, # statement that would 
be very satisfactory if It could be thoroughly relied on, for 
if qualified and competent engineers can be turned out of a 
college in India, or on the spot, in two yeara, we do mot 
surely require Cooper's Hill College, nor is there amy neces- 
sity to further come on the home profession for supplies. 

Some people out here, whe do not quite agree with the 
views expressed f the — referred te, areef opinion 
that, if Cooper's Hill College will eapply the superior article 
that we hore expect and lock for, omr Indian engineering 
colleges must, in time, fall into the shade. Some of the 
Indian papers commented severely on what they termed the 
invidious comparisons made by Captain Lang, and eee in 
them a blow at the profession at home, and the spirit of the 
“ obnoxiows notification” once mere making its appearance. 


[ee ———— 
THE DIAGRAMMAGRAPHE, 
M. Prenavit, of the establishment of the Société Joh= 
Cockerill, as Bersin; 


propose avniling ourseltes - 
an account of it here, 

The a; ua, then, to which M. Pichault bas giren the 
name of * Diagrammegraphe,” is i to trace auto- 
matically a curve re; ting the exact conditions of the 
wholo distribution of steam effected, by ene or two slide 
valves, driven by ome or two eccentrics, and actuated cither 
Godt Geen, He Riera Sy ee 


for exampie—to 

dise covered by & well-stretehed 
further eu that in fremt of 
this dise ¢ is a guide bar, this gude 
the plane bh the axis of the 
valve epindle. us, if the cylinder 


as we shall the 
bar will be borizontal io Further, 


pd tte tree por by 


will describe om the Paper n 
polar co-ordinates of represent exactly 
of the slide valve. Thus, the tracing point will, 
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aiuhed this way, bet the slide valve be noxt ched 

riving gem, and placed in the position it would 
— ae pet ape cone Me pest for instaneo, 
that ing to the of the eylinder; and this being dome 
lt the driving axle be caused to perfores another revolution. 
Under these a the — = ecnaeqaeatt the 
tracing stationary, the lateer will describe a 
tirele om Ths diee, =" the cmd at which this cirele cute the 
curve formerly drawn, will evidently be the points at which 
the front steam port waa either just closed of just on tho point 
of being uncovered by the vaire. If, then, radial lines be 
éraws from the contre of the dise thr these points of 
istenection, these lines will represent the positions of the 
crank at which the events just mentioned took place. 

In tike manner by refixing the valve in other positions, | 
and repeating the operation above described, all other 
chef events of the distribetion can be determined with 
accuracy for both atrokes of the piston. To complete the | 
ais it is necossary to draw # radial line, called by M. 
Pichault a rayom origine, corresponding to the crank, and 
this cam be done by placing the crank oa ome of the dead 
Frias and simply moving the tracing pointe along ite quite. 

{ ia aleo convenient to fix the valve in the positios which it 
actually occupies when the crank is on the dead point, and | 
te describe a circle with the pointer im the position thus 
given to it. If the circle denoting the middle of the stroke 
of the valve be draws and the centre of the diso marked (by 
drawing with the tracing polut a line intersecting that 
already delineated when the crank was om a dead point), the 
paper can be remored from the dise if desired, the other | 
cateles required to mark the points of adznission, seppreesion, 
exhaust, and comapeession drawn upon it subsequently. These 
latter cereloe will be situated inside and outside what we | 





will call the datum circle, and distant from it by the amounts | 
of the outside and inside laps of the valve respectively. 


ia El G.5. 





The above-described operations being performed, it is evi- | 
dent that we have obtained a diagram giving complete in- 
formation comcerning the movement of the valve, apd it | 


ing off the results, For this purpose let the diazseter drawn 
by the tracing poant—when crank was om one of the 
dead polntebe divided into any convenient number of 
paris, and let there be drawn throagh each of the points of 
division an are of a cizele deseribed with a radius, which is 
the same multiple of the diasseter of the datum circle that 
the length of the comneecting rod is of the stroke of the 
piston ; the centres from which the ares are described, more- 
over, being situated on @ prolengation of the abore-men- 
tioorl diameter towards the side (with respect to the centre), 
on which the tracing point is siteated when the crank is 
directed towards the cylinder. 


Having explained the principle upon which the “diagram. | 
ape” describe the 


magr |, we may now proceed to 

apparntis itself, referring for that to the engravings 

on page S86, Pigs. 14 and 15 of ¢ lustrations n 

epoctively « general elevation and plan of the apparatus as 

Fe paar ha the —— of the action of valve motion of 
ordinary a kiod, while Figs, 1, 2, and 3 show, 

= ale A ome-fitth full size the chief details of the me. 
nism. 


rly speaking, a kind of Is eccentric strap havin; 
Pier soilae at its lower edge, ae shown tat the sovtion 


FIG.1I2. 


iN It 





ecern 
to move with but little friction, amd kept in position sizap!: 
i r collar of the strap 


“distance is measured by means of scales of millimetres en- 
bd sides rk the slots, and diametrical index lines 
Mp the lower eocentro pin ce atachad 8rd, 
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ease of the particelar apparatus we are di 2), * tine, 
the aid of which the Be io ger pepe apy ae a 
without its being mecessary to dismount them. 

The pin, ¢, of the upper eccentric is much than that 


of the lower eccentric, and it is also more perfectly guided | plan adopted 


in the slot in whichit moves, ‘The reason for this Z that it 
is employed to rotate a —— plate, ?, which covers 
the whole af this part of ¢ appease, and om the under- 
side of which there is formed a diametrical groove aa shown, 
To this vo is Gtted a sliding pirce having at one eed an 
eye which fits the pis of the upper eccentric, and, as will be 
eeon from Figs. 1 and 2, the arrangement is thus such that 
the eccentric can coanssumicate its rotary movement to the 
plate, f, notwithstanding that ehanges may be made in its 
coventricity. The uw tide of the plate, i, is perfectly 
faced, and the plate is, moreover, carefully fitted into the 
annslar casting or collar which forms a bearing in which it 
ean revolve and whick is provided with a ledge or rebate on 
whieh it rests, 

The upper edge of the collar, or annular casting just 
mentioned, i# divided owt into degrees asd half-degrees ithe 
half-degrees are not shown in Fig. 3), and the uw side 
of the plate, 4 ig marked with a diametrical line whieh corre 
sponds to the centre line of the radial slot in the upper 
eceentric. If now the lower eccentric be placed with the 
contre line of its throw corresponding to the zero point in the 
cireamferential ewale just referred to—and the collar, 2, is 
provided with a set scrow for fixing it in that position—it ly 
evident that by means of the diametrical line om the plato, t, 
aed the clrenmferential seale, the two eccentrics ean be set 
at any desired angle to cach other. The central of the 
two eecentric sheaves ate so formed—as will seen by 
Fig. 2—that they Gt into each other; while the lower ome also 





is provided with a carved slot extending through an angle of 
18". In the enya cheave are two holes, V, V', and into one 

holes (according to the relative positions 
of the two ecceatric ebeates) can be screwed « bolt by moans 
of which the two sheaves are clamped 
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crank pin, r, ia not weed with the diagrammagra: bat 
the piece 2 to Sumned Co aceount in chaping ir akan eset 
The « cndion link is of « different form in almect 

valve motion which has to be investigated; but it isin all 
eases an are of a circle of a certain length and cortain radius, 
and in an apparatus of the kind we are describing it is par 
Somsenhy dovenep fat should be possible to produce « 


ius. wi 
by M. Pichault for thie purpote is rery in~ 
genious and is as follows:—The eccentric rod, T, 1, are 
Jointed (as will be seem from Figs. 14 and 14), the ome above 
the other below, to a wooden plate, p, whack is perfectly 
tectangular, and which simply rests and slides upon the 
wooden table already menteoned, being cr] mea 
couple of ledges of fect, on iteumder side which serte to 
keep it froan bearing upon the lower eccentric rod. Upon 
the upper side of the plate, », is ficed by screws a piece of 
thin wood or veneer, #——a wood without mack grain, such, 
for instance, asthe lime, being preferred—nnd in this thin 
venter is cut the slot wich represents the link and to which 
the sliding block is fitted. 

‘To cut the slot correctly ia the teneer, m, the plate, p, is 
socurely tised (by means of a couple of bolts not ahown in 
the engraving) to the wooden table, and the voneer is then 
secured in its place. ae atthe middle of its 
length there is drawn a line perpendicelar to the length of 
the plate, and om a prolongation of this line at a distance frm 
the middie of the plate about equal to the radius of the 
desired link, is placed the pin, 7, which we have meationed 
as serving on cocaslon the parpose of a erank pin. To ennble 
the pin, r, to be adjusted properly to a [weoape panene of |the 
tine on the plate, p, it is moanted on et ary wood of com- 
venient thicknoss, which is shaped so that it can be adjusted 
accurately to the edge of the plate, This piece of wood 
when adjusted ean be weoured to tho by means of a serow. 
A centre being thus obtained, there la attached to a radius 
tod working on this centre the plane shown, by Fig, 4on 
page 586. This plane has two blades as shown and it is 
traversed by « hole throagh which the radius rod passes, the 
arrangement being such that the plane can be sajusted to 
cat a eurve of any desired radiue By taeans of this con- 
trirance the groove or slet representing the slot in the ex- 
ponsion link can be readily and accurately cut in the piece 
of wood, m, fixed to the table, p, as already mentioned. The 
block working is the link is also madeof wood and accurately 
fitted, and it is provided with the centre pin of pivot shown 
is Fig. 7 om tho present page, It may te ere en 
this centre and also the joint pieces igs 8 anid 0, to whieh 
reference has already bees saade, aro furnished with central 
points on the under aide, which enable them to be accurately 
a oy to thelr positions. ‘ 
jolnt pivee for uniting the upper eccentric rod to the 

is ak while Fig. 8, 


table, p, own by Fig. }om the present 
serves for the 


on page J86, shows the junction whie tl 
lower eecestric rod a oe Tho ap of — _ 
pieces are simply screwed to the table, p, as shown. 

Kas are of Ube same diameter, so that facilitice are afforded 
joe building up motions of different classes, . 

The vale rod, which is of wood, is of « convenient longth, 
and is united to the block of the link by the joint purse 
shown in Fig. 6 om the present page, and to the valve 
by a piece shown in Fig. & or by one mmilarto Figs 8 and 9, 
In the general arrangement nted by Fige 14 and 16 
the valve rod is shown guided by a link oscillating ona fixed 
point, f, but ia many instances this link is opt ne pees and 
= ve rod is 'y guided rectilineally by a simple wooden 

ide. 

Referring agnin to Fig. 16, on 586, it will be seen 
that the ex jon link i comnected link 


the 
together after their | te the lever, ?, iveted om a fixed point, F which representa the 


weigh shalt. It is often desirable when the action of a valve 
taotion is being investigated, tht the position of the shaft 
just mentioned should be capable of being readily altered 
aiter the various parts composing the gear have been pat 
togiies, aod in the apparatus ueder consideration this can 
rei dope. 

The slide valve, g, is coenmand of u slate of dn wood hited 


with the handle, «. The shaft on whieh this handlo is accurately betwoes 0 pais of guides, k, the centro line of 


laced is aged a conrenient distance eo that the handle 
Can the wooden table near one of the corners of which 


through the centre of the driving axle. Two slips of paper 


the whole apparntus is placed. Just above the bevel pinion | 4F¢ fixed, by means of epring chips, on the slide valve and 


there is to resist the upward thrust of the latter, «| one of the guides 


amall roller whieh teare upon the upper eccentric, and which of these strips a section of the slide valve, and om the other a 


The whale af the —_ of the apparatus are very carefully 


‘The plate, /, is also provided at the contre with @ tapped | Figs. 14 and 15, and thus the tracing point attacked to it 


hole into which there eam be screwed the handle shown by 


formed in it near ita cireumforenco (sce 
alot extending through an are of @*, When «diagram ia 
par by meg is alot is filled by n perfectly fitting pleco of 
metal; but if of any time it is desired to give motion to « 
part ing « piston, this slot serves to receive a pin, 
ich by mesns of a wooden conmectiag rod, end 
ee aa en ee ed 
the in ls represented. however, is an exceptional 
case. In taking diagrams wi 


73 a the —s v2 Legh mg bats of : 
Tho t int itelf (see Fig. consis! asmal 
r sofen Ly en int, and which 


| is required to the eccentric sheaves. The plate, /, has also mores with a slight friction in a socket which is floed in any 


t ints of the cone by a fine capillary hole. The cavit 
being eherged with i of Inrtign Yak or other suitable 
eS ee eee ob roper pressure 
ao hile a Logs to np it seed 
while a A, serves fe 
We have 20 described the A 
is 


E 
E 
F 


w gen 

paratas, and we need scarcely 

My ne which gives great facies for toting 
re 


; 
Hl 
E 
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as 
eral construction of My~ 
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“DIAGRAMMAGRAPHE” FOR INVESTIGATING THE ACTION OF VALVE GEARS. 
DESIGNED BY M. & PICHAULT, ENGINEER, SERAING, BELGIUM. 
(For Description, see Page 384.) 





sQg---—--------- 


ee. RE 
= Nien 6S ee 





Digitized by Google 


— as Zz cm is 


—_— 


387 


ENGINEERING. 


Dec, 15, 1871.] 


Cane abog 200 ‘uondssoergy 40,7) 
‘NITTAM ‘ATANIONT 'LUITHOM A UAaAH 


‘NITUGA ‘AVMTIVY DUNATAGOVN-WVAGSLOd-NITYAG 




















‘NOILVLS SGOO9D FHL LV AOOU 


388 








NOTES FROM PARIS. 
Panu, Dee, 11, 1871. 
A New Stream Bran. 

Wer borrow from the Bulletin de [lodnatvie Mindrale 
the description of a steam brake for winding engines, hich 
appears to be very successful, 

Tee steam brakes at prevent most generally in use on 
wimling engioes, are especially valuable for their rapidity 
of action amd their power, But this rapidity may lead to 
ruptures, and besides, it is omly meceasary, when the brake 
acts as an apparatus for stopping the machine. If it acta 


only to redace the speed of the rope, this suddenness is mo pre 


Jonger required, and, on the other hand, it weald be vale. 
able to obtain from the heake a bess sharp and more gradaal 
action, Now the steam beakes can bardly work oxeept to 
the maximam of their power. They give all or nothing; 
they are atopping brakes, aed not adapted far manm@aveing. 
It is upon thie hase that am apparatus, desigoed ander the 
mame of the Variable Action Steam Brake, has beim worked 
eat, and made in the shops at Commentry, and since 
ted at several largo mines, 

The brake cylinder, instead of having, as uswal, an upper 
cover, communicates by the whole of its area with a steam 
chamber, of which the capacity is about throofohl the 
velume of the cylinder, This chamber cottnects with the 
valve chest, the table of which has three openings; the 
lowest serves to sdimit ihe steam below the piston, the 
Dpper coe opens the steam jato the cylindrical chamber, 
and, of course, upon the upper face of the plstom, and the 
intermediaie one eerves a4 the exhaust. The slide valre 
has its upper side enlazged, and plerced with « rectangular 
opening, correspanding te the bighest opraisg in the table. 
The valve is worked by a naan from a lever. 

When tha brake is sot in operation, the valve uncovers 
the highest and lowest openiags, ao that tbe stowny acts 
equally on both sides of the pistom. Li the valve is moved, 
the lowest opening remains (rer, and the ateain continues Lo 
act oa the under side of the piston, but the upper opening 
closes gradaally, and seom the aleam contained in the epper 
chamber beeuimes confined, If the valve is agoin varied, the 
upper opeming begins to commeanicate with the exhawst, and 
gradually the steam mcapes, Thia movement is remdered 
progressive by the epecia) form given to the upper opening. 
Hy reason of this elow escape, the pleton forced! upwards 
from below by the steaos is moved slowly, amd the brake is 
gradually put in action, Ja it desired to hurry thia teve- 
ment? The opper openiag Ix aucovered. and the steam in 
tho chamber passes oot. If, bowewer, tha contrary oMect 
is desired ufter releasing trem the chunsber a part of the 
steam, the valve i+ lowered to cover the upper opening, 
The steam in the chamber is thus confined, with a portion 
of its initial pressure, and livsits the efforts produced on the 
piston reds, 

If this effort is oo strong or too weak, the valve & raised 
or lowered cither to admit tute the chamber more steam, of 
to allow more to escape, A gauge placed before the waork- 
man, allows him to regulate the movements of the brake 
with the gtimest nicety, 

The brakes upon this system established at Commentry 
have slows; 

I. That with them tes sudden starting is avoided. 

2. That the starting may be effected as slowly os may be 
wished, 

3, That coe cam vary from zee to maximum—-nnd that 
with the greatest Cacility—the preasure on the piston 
rod, asd, of course, the power of the brake. 

4. That the brake is easily handled. 

This kiod of brake seenia especially suitable for shafts 
where materials are lowered from the ground level, either 
for lininyr the shafts or other Purposes, becmuse it ie often 
difficult with the ordinary brakes to casily adjust the rate 
of deacent. 


Tor Laxmp Leap Pures. 


On page Sl4of the slxth volame of Exoormemxa, we 
alluded to a process Entrodwcad into France by a M. flamon, 
of Nantes, for the manufacture of tin liced lead pipes. ‘This 
jrucesa, which is very similar to the cme long fn wee bn 
Ametiea, hasbeen made recently the subject of # report by 
M, ‘Tresea tothe Sockéié d"Encoaragement, in which he 
refers to the manufacture and the properties of these pipes. 

The details of manufactare are very curious aud require 
a specia) plant, as much for the casting of the ingots as for 
the fabrication of the pipes. The casthay of the ingut is 
somle in a metal mould, io which a Large tube of Jead is first 
east, and thes inside this tube # second one of tin. Tn the 
centre of the mould ts place! « mandiil of the sazvo 
diameter as the lead tube, extended on tho lower aide by 
® smaller mandril of the ianor dismeter of the tim tube, 
After casting the lead. which enters the aanelar apace from 
below, it in left to solidify, then by the assistance of am hy- 
draulic press, which ie wed in conjusetion with au accame- 
lator, the mandril is gradually raised. Then the tin ly 
poured through an opening made in the mandril itself, and 
thus is Glled the amnular space corresponding to the diffe 
renoe in the diameter of the lange and small mandrils. 

Ta order that the tin may attach iteelf thoromhly to the 
lead, it is nocessary that the surface should be always fresh, 
anil tet oxidised. To achieve Uhis the neandsil is ferniahed 
at the pelut correspanding to the ekange of diameter with 
an angular Cool, which sorages the innor face of the lead at 
the moment that the tim is cast on it, Thi practical 
arratgement works woll, and assures the furmation of @ 
thin hed of alloy interposed between them, and which resists 
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subsenwent mockenteal action. In this way tubular ingots 
15} in. high and 73 in. diameter outside are produced, and 
ia which the thickuess of the tin is calcoluted so os to 
Teduce itself to the desired ultimate dimensions when the 
pips is drawn. The perfect centering of the tin is assured by 
the guidance of the mandril in the axis of the ingot, 

A powerful hrdrawlic press connected with am aecamu- 
lator serves to transform this bellow tagot tito a pipe, The 
ingot is placed on the plunger of the press arownd a cylin- 
drical rod, ‘This rod {e extended abowe in the interior of a 
cylinder, the diameter of which is equal to that of the ex- 
terior of the ingot attached to the fixed crose-framing of the 


+. 
The cylindrical red finishes above in a redaced diareter 

equal at the end to the bore of tube drawn ont. On the 
fixed frame a movable framing is mede to descend by 

the aid of a small hydraulic press, aed this surrounds the 

reduced eed of the rod, leaving an annelar space equal to 
the thickness of the pipe. Ia this manser, by the aid of 

ailjueting screws, dimensions of the pipe are fixed, and the 
main press bs put inte ection, The input rising gradually 

along the cylindrical red, becomes engaged ia the annular 

space between iteelf aod the adjested framing, amd it is thas 
forced to extend itself in the one desired direction, and 
rises in the form ef a pips, to be wound off oa spocla as 
it is gradually forced out, 

The fixed frame which the ingot passes immediately before 
being drawn, & hoated to 4 temperature of 248° Fahr., by 
the tlirected flame from a furnace 

When the ingot ia almost exbausted, the preas is stopped, 
aod the apparates dlsmowoted by renaing back the adjust- 
ing serews, and raising the movable framing by means of 
the second auxiliary press; ubowt $ ft, of piping is lost, and 
the planger drawn down to the bottom of Its stroke, ia pro- 
vided with a fresh charge. The thickners of the drawn pipe 
remains very well proportioned te that of the ingest, as the 
two metals are drawy simultaneously uxxler the same condi. 
thon, and cach unit of cross section of the iagot is thus trans- 
formed inte a corresponding length of finished tube. It is 
then erxsy to regulate the thickness of the ingot in smch a 
manner 46 16 obtain in the pipe the relative thickness se- 
qaired ia practice. ‘The tla adheres perfectly to the lend. 
Ithaa teen sbown by many experiments that it is im- 
pomilte to separate them, even by bending the pipe or sub- 
jecting i te the blows of a hammer. 

M. Hamon took out his patents im 1867, [lis manufac. 
‘tary, established first at Nantes, waa afterwards removed to 
Paris, where it way grestly extended. The quantity of 
piplag he sold in L869 amounted to 00,000 kilogrammes, 
Architects and house proprietors have largely adopted the 
tia lieing for service pipes, and it le generally adimitied that 
this Lining removes sl] danger from the dissolutlon of the 
lead, ani ils consequent sanitary dangers, The soldering of 
these compound pipes presents some dificultien, The tin 
peetle whilst the soldering leon is applied, offering the double 
inconrenienca of denuding the lead, and obstrocting the 
hore. Skill amd care are necessary for avoiding these evils. 

Tho fitting of ercks also presents the name digicaltien, 
but they cam be attached with sockets, since hammering the 
pipe does not detach the tin. It is also a delicate work to 
add anew fitting to a pipa already im place. M. Hamoa 
gets over these difficulties to u certain extent by sapplying 
pipes and fittings of all kinds 

At ono time the relative prices of in amd of lead were 
such that, taking into account the greater resistance offered 
by the Gret medal, and comsequentty by diminishing the 
| total thickness ef the pipe, it wan possible to obtain pipes of 
j the same strength at the cost of lead. It is not so to-day, 
and this circumstance involves an increased pricy as regards 





the compound pipes, which would tend to redeca their 
, general adoption if the sanitary phase of the question be 
| ie properly considered, Service pipes of tin and lead cost 
j St preseat ehout Sd. a yard more thas eurrespowding ones 
of luad lowe. It hes to be remembered that jo dimisishing 
| the thickuess of tbe pipes they are rendored more susceptible 
\(o the influence of exterior shocks, and besides this there is 
mare Joss in selling thera for old mortal, because the yrfer of 
the tin is best. 





Sea Wares Barus roe Loxpox.—The Colosseam, which 
hes wen standing and failing to decay for wo many years, 
hes at last fownd a use. The i to supply an iestitution 
which is much required in England generally, but soore 
mcrecially is Loudon, namely, a complete suite of baths of all 
kinds. building wil) provide amplo accomodation for 
tecet samptuows Turkish baths, imanense swimelag bathe 
of sea and free water, and suites of most clegnnt and eom- 
modious parse and medicated bathe of every doseriptinn. 
The surplas space of the plot cf land for the Colosseam 
huildiogs exteudiag over ten acres—atrotehing fran Albany 








stvvet to the Hegent's-park—will be laid out as a winter 
gariten, abd the hoele of buillegs facing Albany-strect will 
be — rebuilt and converted Lote Clab Chambers, This 
will be the week of « ccenpamy called the Colosseum Spa 
Coanpany (Limited), and will be one of the grasdest echemes 
ion London, the a for which have been designed and 
prepared by Mr. Walter Emdon, Architect, of 8, Adsm-strost, 

trand, who &as built some of our latest thestres, ‘The 
character of the buildings will bo Moorish, and the coolin 
room of the Turkish hath, which will be under the eoleirate: 
deane, will be one of the wost magnificentin the work. The 
exterior will bw fomeiful in character and the alterations to 
the existing buildings and the appearnuer of the handsome 
soorques and kiosks in the winter garden will greatly add to 
the general effect. Wa hope shortly to give a soore detailed 
description of the interior arrangements and the wees the 
bealbiling, bs to he pat to, 





A BERLIN RAILWAY STATION, 


Tux goods station of the Berlin-Potedam-Magdoburg Rait- 
way at liertin, ia separnted froe the pasecnger station, asd 
consists of a long strert 60 ft. wide, on both «ides of which 
are erected various aheds, Corresponding with the use of 
the main lines of rail, the shed for departing goods is placed 
om the right-hand side of the street, and that for arriving 
goods om the left-hamd side; at ome end of the ahede are 
utuated the necessary offices, whilst at the other is the cus- 
toms office, and thet of the depit for departere freight, and a 
—_ apartuwat fur chemical produce, Along the outer 

mice of these sheds rum lines of rails, converging to a Inrgo 
turntable, and connected with each other by merane of sidings 
and switches, offering ample facility for the arrangement of 
thetratlc, and the ahunting of the mrriving and departing 
trains. These sidings awitebes are arranged in wach a 
manner that shunting engines may be esed on both sides of 
the sheds without tha engines on the one ede interfering 
with the movements of those on the other side of the abeds. 
Tho Uses of rnils are consected behind the buildings ‘by iwana 
of a travelling platform, etecn worked; empty wagome can 
thus be transferred in the sbortest dime from the errival to 
the departure side, of they may be ramorted to sidings, whence 
they can be takes for immediate use withowt interferia with 
the trac om the wal lines. A shed 314 ft. bong, oor. 
deep, used for the re-lading of goods is erocted between 
these reserve lines of rails; to the south of this ebed all the 
linea of raile are consected with exch other, so that trains 
ean be made up by the shunting engines without wsing tho 
steams traverse, convenient and economical arrange- 
ment of small turntables might have bees adopted here with 
ot advantage,bat the goods wagons of most railways of 
Northern Gorusany are so long and have such a great wheel 
base, that mo turntable of less than 24 ft. diameter would be 
of say usc; and turntables of such a diameter require 
aot only a great distance lwtween the linea of rails, but o 
Rreat amount of power is besides mecewary for turning them 
when loaded with beng and bea wagons. The enstern 
part of the grads station is =| ‘or the raw product traffic, 
whilet the northers part communicates with the eastera docks 
of the navigating channel that runs along the boundary of 
the city of Berlin. The goces etation contains besides two 
warehouses for comm and Heer, ample spaces for the storin 
of betcha, stones, coke and egels, aml a round shed for | 
goods and shunting engines. 

The immense traffic at the goods station at Berlin reqaiccs 
4 numerous staff, which is still more increased by the circum- 
stance thet at Berlin in situsted the burena of the goods 
manager of the whole line, sn that the stalf of the chief office 
is added to that of the loca) office, The rooms above the 
offices are appropriated as cdficia) resldesces for the chief 
e@icers of the ponte department, whalat the basements offer 
ample sccommedation for porters ond labourers, All the 
jattioes, ruoms, and passages are beated by menna of bel water 
| to @ temopernture from OU* to 70° Reaumur. 

The abed for ox goods has m longth of 651} f., that 
for import guode a length of 750} ft., whilst the width of 
exchis def. The chief object in these sheds was to make 
them entirely Grepeoof and to avoid as mack as poestble the 
sso of any timber; they wore, therefore, built entirely im 
brickwork with iron win sashes, door framer, ape aliding 
gales, tron roof, and stone Gooring; the manag platforms 
at the aide of the rails are also of stonw, with the 
exception of a narrow platform of 3 ft. wide at the open side 
towards the street no timber has keen used. In order to 
redawe still further the danger of fire that might originate 
amongst tha sored » Greproof walle 34 brick thick 
have fren erected at distances of 15] ft, « = these parti- 
tiom walls have two openings which can be shut at once by 
means of iron sliding doors. It is thus not only ible to 
focalise a Gre, but the divisions offer great faeility in the 
classifeation of goods This distance from centre to centre 
of the abutanont piers in dhe main walls of dbe sheds is 17 1, 
ind each hay between two piers comtaing at the ride towards 
the téreet alternately an opening for reeriving goods or # 
usall window 6 ft. ehove the floor; at the side Lowards the 
Line of rails each bay is provided with an opening for the 
mere convenient loeding of the goods wagons, 

As will be seem from the engraving, the ie part of 
the roof dees not form a continuntiun of the main roof, but 
has been considered as a 10) structure sloping towards 
the walle of the shed. By mcansof this constraction a wall 
varfece 5 ft, high ia obtained abere the projecting roof, but 
below the main roof; it is constructe! entirely of iron, and, 
with the exception of the brick piers in conmexion with 
the fireproof partitions, is covered a its whole length 
with giass, providing light so amply that lights were no 
longer required. 

Se projecting roods, sa wells the eosin roof, are covered 
with corrugated shert irom; the ooreriag of the 
howerer, does not extent chee to the walls of the abed, but 
terminates over the gutters which run alomg the walls, and 
are cotered with planking, Ifin. thick, and 20 in. wide, for 
Protection against snow, Between the roof and the ke ~ 
ing @ space of 1 in., the height of corrugation, is left for tho 
Pusage of the water. Discharge pipes, Gin. in diameter, 
placed at distances of 68 ft., effect the communication between 
gutters and rewer. : 

‘The platform at the street side in 3 ft wide and 2 ft 6 in, 
high sbove the Jerel of the street, but the platform at the aide 
of the line of ralls is 6 ft. wide asd 3ft. die. high abore the 
rils, 

The Sooring of the shods consista of Plotekeser stones, 
18 is. square and 2fin. thick, bedded in cement on tin. of 
cement carte. Theugh the stones hare beoo carefully 
seleeted, the Mooring is still rough, asd prednoss dust. lo 
order to get over those disubrantages, it ts lntemded to cover 
the whole (looring with a this layer of asphalte without the 
addition of yravel, Tlie total cost of the tlooring, inclusively 
of the caucrnte foundation, amounted to about td, per square 
foot. The ventilation of the ebeds is effeoied by meana of alr 
tubes, made of strong plate irom, and placed below the roof 
at divtanoes of 54 ft. 
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The main roof consists of eafters which are 18 ft. long 
placed 17 ft. apart, and are constructed, as will be seen from 
the engraving in connexion with the rafters af the project 
ing roofs. Tho main mifters of the roof consist of an upper 
and a lower frame, the former of whieh is formed by angle 
irons 2) in. by 2} in. by Pim. and the latter by anyce iros 
2p in. by 74 is. by yin; at the meeting points of the 
diagonal and vertical tics, 2 in. plates ary rivetted between 
the angle iron. These two frames or Sanges of the msin 
pitders are connected at the supporting ende by two angle 
inca, tho owtaide one af which rune verticntly, and the inside 
eae in om inclined direction, so that they cuver at their 
connexion with the lower frame, the width af the wall of the 
shed for the sapport of the rvfter. ‘The angle irons are con: 
nerted af this end by means of two other angle irons 23 ia, by 
fj im. by ¢ in, with « horizomtal plate which resis on the east 
iret plate, and is fastened to it, amd to the brick wall 
by tao balts, 4 ft. long and } in. diameter, preventing ia this 
mnnner the titling of the roof, Between the ends of the 
raflersare fastened the sproial frames into which are sroured 
the large tron window sashes, forming thus the vertical eon- 
tinuation of the wall up to thay enais rook 

The rafters of the projecting mofe are connected te the 
rafters of the main roof by means of « triengular angle iron 
bracing. The lower aide of the triangulay rafters of the pro- 
jecting roof is comnected at one el with the lower carted 
pxle of the main rafter, ite other end being connected 
with the free end of the upper side. This bower side of the 
triangulsr rafter has an inclination of 1; 4 towardta the wall 
of the bed; ft ules carrios the covering for the roof, leaving 
the upper site entirely free, and coosiete of two angle irons 
Dj in. = 1gie. by fin, and a vertioal bar lz is. by dim: 
itis besides connected ab the eniddle of its kegth with the 
upper frame of the male alter by means of two angle irons 
1g ia. by iA ia. by $ in. : 3 

Ihe puslics, consisting of angle iran 2zim. by 27 in. by 
in., are pleced upom the rafter of the tasin roof at distanecs 
of Git. Dgin. and Off, 11) in. respectively, and the three 
central parlins are supported ower dof their leogth by om 
ang’s irom Zin. by fin.; whilst the outside purlics are sup- 
ported oa the aide walls of the sheds by means of lwo T-trone 
Sie. by dia. whieh form at the seuse Lime the frames for 
the window sashes. 

The purlics of the projecting roofs are feemed of X-iron 
and are placed at distances of 7 ft.; the contral purline are 
Tin. high and Uj in. wide, the central web is 7p in. thick and 
the anges gin. the purlins at the ends are 42im. by } in, 
and 2, an. by gin. In order to pevvent a laters! morement 
of the raflers, cach pric of the latter are emnsected hy wind 
ties, of bar iron, Din. by gia, Fag. & 

The following are the guucral weights of the roof: 





Ib. 
Weight of corrugated iron per foot of rafler 2& 17... 
Weight of the roof per foot of rafter wn o Bo Bd 
Total = aus v4 
For «hich 125 tb. have been taken. 
Loud on Rous’ 
Yb. 
Preseare of snow per square fort 14 1b, whence per 
foot of rafter aes ane aes « 2 
Pressure of wind per square foot FN ey 
Total ~ “ 20 


For which 295 1b, have boos introduced into the calculation. 

The riding doors commructed of corrugated irum are 
Hit. Din. high and Bit, 6 in. wide, and weigh sliogether 
520 Ih. or 7.46 1b. per square foot. The cost per door mnolu- 
aive of the top and bottean gitder anounted to about Oi. 

The cot per square tint of the roof, inclusive of the 
covered corrugated irom, &e., amounted to 2s, Id. amd the 
total cot of each of the two sheds por square foot of the 
covered aren was Oe Od. The roof waa vonslrected by FP. 
Wahlert, engineer, of Berlin, at the following oatlay. 

Departute goode shed, with a covered arca of 45,070 
square feet (inelusive of projecting rocfe) 1 








Per ton. 
Tene Cut. £ £ « 
Rolled tron pO LS ee Uren 2065 10 
Cast iron a 0 « Mii #0 
Bolta, &<. sas 1 2 ia » 7 
Total AUG Dee ore BTS 17 


Or about Js, per square foct (euigbing & ib). 


Arrival goods shed, with a covered, area of 47,152 square 
feet Clectusive of projecting roofs}; . 





Per tom, 
Tons Cwt, & £ «da. 
Rolled iron «. 124 fe BS ssa 0 0 
Cast irom 3 1 ll as 10 o 
Holta, &e. 4, 1 4p. 4 8 6 
Total 0 RES 1D ae aes enisn is 6 
——= —— 


Isoran Ratiwave—The survey of the conntry below 
Sakker for an estensing to Kotree ie abet, it is said, bo be 
undertaken. Socae of the atad of the upper rection uf the 
Tudo Valley State Hailway havo been directed to hold theens- 
tclres in readiness to proceed with the survey im question. 
The Madras Government tas comidered it expediont that 
preentilions as to inepection and signaltiog shall be adopted 
in the cases of the Palar, the Poiney, and the Georsadtune 
bridges on the Madras Railway. Tho epord of trains is to be 
lackered to four miles per hour in crossing the Malar bridge, 
which they will not be allowed to cross at all until they hare 
reerdvod an All right" aignal, The ground for these pre 
cautions appears to be the unaatisfartery condition of the 
foundations of the bridges in question. 
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STEAM ENGINE COEFFICIENTS, 
To raw Eprrom op Exqrxxxarsc. 

Bra,—In concluding your very able summary of the argu- 
ments of the past few weeks on steam — ome a yf 
appest to arrive at the conclasion that the formuls of 
feast Runhine, 


tP= 


ry 
not only cxpresses “the ratio of the whele gross work of 
stents 7 pistos to groes work during adznizcen,” but, being 
divided by 10, gives also the eihciency of the steam in an 
slemestary engine, or, in ether words, the ratio of the heat 
eoavetted into work, to the tetal heat used, which would be 
at variance with the Professor's formula, page 243, art. 265, 
for the “ een toe lub 2 elementary Beat eegine= 
t —t — Tt 
If. iif iz" 
The eficieney for instance betwecen the limits of temperature 
of 203° down to 110° could merer atinin to 
2ag* — 115° _o.999, 
vis be 
Your obeddent servant, 
Norwich, December 12, 1471. W. W. Para. 


™ 


[We thank our correspondent for directing attention to pa 


what la poambly an ambiguous point in cur article; bat we 
think that if he renda that article agein he will see that be 
has attached to the word “ 1 ~ a diffurunt meaning to 
that which we isitemled if should In our article wa 
explained that when seam expanded according to the for- 
‘aula, 


pe oF 


the total work whicb a given eolame of steam eould perform | P* 


if expamiet to infiesty would be equal to ten times that 
porting of the work perforased prior to expansion. The ex- 
pression = 

a 


Ps 
gives the work done by the steam in expanding r times in 
tering of the wock done preg to expansion, ce, in other words, 
in fewthe al the total work whieh the etenus be capable of per- 
ferming if expanded to infinity, euppesing that expansxm to 
take place according to the law above sialed. Oe the other 
bend, supposing the expanion to take place according to 


the law 
wire 


aaiathe caso under certain circunsstancen, thee tho total wark 
which the steace would be capable of performing if oxpanded 
to intleity would be equal to seventcen times that done 


prior to expansion ; and the expression "?" would give the 


? 
work dome in serentrenths of this maxicoum quantity. Tt will 
thus be soem that Mr, Gray's corflicients expres tlie © alll- 
ciency” of the steam im proportionate parte of the total work 
whieh that steam would be capable of doveleping if expanded 
to infinity under the conditions sappwedl. As reyaria the 
formula, 
T,+T, 


Tedder 

uoted by Mr. Parr, it gives the true “ efficiency,” when 
t term is taken to mean “the ratio of the heat com- 
verted inte work to the total heat used." In the case of 
sleam, however, of other Mut set perfect gas, it is oasential 
that the quantities, J, and TL, should be represented, not by 
the sensilile heat of the steam mevels, but by that temperature 
pilus the latentheat. Thue im the case of steam being te- 
duced from nm temperatore of 295° to 11YS, the efficerocy 
would not be repreented by 0.259, 2¢ caleelaied by our 
correspondent, but there woull hare to be substituted for 
203° and 115° in the formula the total heats of steam having 
these temperatures, Three totel heats are, acearding to 
Regnault, 1203.5% and 1035.4° reepectively, and tho calcula- 

tion will Ghus beooene - 

IhA=-1095.4 147.9 
UGS + WLS jerg. = 100. 
We may teko this opportunity of stating that we have ne- 
ceived another letter from Mr. Geay on the subject of steam 
eogine coetliicienta; but oe this letter is accompanied by 
seme diagrame whirk could not be engraved in time for the 
t cuesber wo bare te pene the publication of the 
tier until next week. We have leo under the eleeum- 
stances postponed our setoed article on the wabject as it 
relates im some degree to matters brought forward by Mr. 
(?ray.—Ep. E.] 


—— ee 
THE FISH TORPEDO, 
To Tre Eprror oF Exaixsneta. 
Ern,—Referving to the article in wour issue of 24th ultimo, 
on The Fieh Torpedo,” of Mx, Robert Whitehead, for the 
sole interest in the manufecture of twhich, it is said, our 
Government are about to pay (or bare already does #0) tho 
som of 15,0000, T beg to inform you that im 1462 1 con- 
structed and teied at Portexsvuth a torpedo om precisely the 
came principle as Mr, Whitelead’s. It comsisted of on 
elongated tubs, the forward balf of whieh contained the ex- 
lonire compoutd, which was exploded om hitting ite mark 
y ordinary detent triggers on the otlside of the cas, The 
alter portion of the tube served ae a rreeewode for highly 
ne air, the initial peeseare of which was about 
G00 1k per rquare inch, This served a4 the motive power 
fer a smallengine actuating a imple feathering le on 
the outside of the torpelo. Hy a simple arrangement the 
torpedo eould be propelled at asy depth at a great speed, 
and ita course indicated by « senall feat on the warfaee of the 
water, was always under the control of the aseailant, ard, 
neotwithetanding steong aviverse curreite of = change of 
position of tho emeeny’s ship, could unerriagty be atecred to 
ite mark. 
Daring my day's trisl with the apparatas at Portsmouth a 
teries of mishaps cecurred in my tec attempts to launch the 





389 
torpedo, mo that at the ond of the dey, finding oo asmietance 
oF eneouragemrnt war given mo by the autboritios (who at 
the outecs hat declared theenselyos totally adverse to the use 
of any auch weapon for submarine warfare) I declined any 
further treubbe or «: in the matier, 

The first drawing of the torpedo stmt to the Admiralty was 
leat, but at their request 1 sent a duplicate, which hes not 
been relarned, ated in anawer to may late application to theun 
for a further trial, thoy reply that “they hare no desire to 
make any farther trial of the torpedo.” 

It will thus be patent that our Gorernment are paring a 
large cum of money for an invention which, I bellave, bas no 
claim te nerulty and can be gerd by any other natlon if con- 
sidered of guiicignt value, 

1 am, Siz, yours obediently, 
Gronok Waxaor, 
Queen's-road, Nottingham, December 14, i471. 





VALVES FOR BLOWING ENGINES. 
To rus Enron or Exaisenztsa. 

Sin,—Other engagements prevented me from ns usual 
looking with interest over Exoinkekina on the let inst, and 
20 I have not seen the Intterof “ Veritas,” referred to in your 

of the Beh. 
aveng had orcaslon to vist the Solway Works at least 
weekly while Mr. Inglis's valvos were in use there, 1 watcledd 
the working of them with _ great interest. 1 had expectext 
good results from them, bat | was never fortumste enough to 
eee the fair reealte frou them which Mr. Ingles deeeribes, and 
I believe 1 noted the working of the valves twenty Licora to 
eoch time he bad an opportunity of dolag so. The opinion 
at whiek | arrived is, that the valeoe knocked themselves to 

ives hy thoir unnecessary weight, aod on a¢count partly of 
the guards wot being coveted with rubber, as well as the 
rollers. I believe the principle of the valves to be good, and 
that they will yet be got to work eleewhere entisfectorily. 
I am, Ser, your most obedient Servant, 


H. M. M. 
——saeae ee 


MACHINE FOR FLANGING BOILER 
PLATES. 
To rie Enrton ae Exocrerniea, 

St8,—In reply to Mr. Adamson's letter, 1 bog to say that 
itis imposible say bushand could have made a statement 
that be not reeeived amy royalty in rexpect of his patent, 
tha fact bolag thst, to my knowledge, Mr, Heeley bed paid 
him royalty immediately the uachine was slarted—now 
wearly two years sgo—and to coulirm my statement I may 
mention I have this week sees the — given by my hus- 
hand to Me. Beeley for the amount pid, 

As cogarde Mr. Ademaon's interference with the patent, 
the facts are thee: he sent for my hbosband, and sald be 
wanted ome of his flangieg maelines, bus stated he wished to 
make it himeelt. My bosband replicd that Messrs. Mair 
atul Co. had hitherto mado his machines, and hy could not 
ellow Mr, Admmeon to make it himself. Ab thie thee ey 
hustand was foreman teller-maker for Mer. Lecloy, and fie 
several nights after the interview to which 1 have referred 
tte of Mer. Adameon's leading men came to cur house, and 
did all he could to induce my Burland to bt Mr, Adameon 
rsako the mechine hisnewlf. My huabant! still refiased, and it 
resulted in Mr. Adamson writing to Messra. Muir and Co, 
stating that he wanted cne of “ Hanson's patent flanging 
roachines ;* and, therefore, you will obeerve it war mot be- 
canst, as etated in Mr. Adameon's better, “hie engineerin 
tools were fully employed,” but because my husband rufue 
to allow Mr, Adamsan to make the machine himself, that be 
gave the omler to Mesures, Muir aud Co, 

Mesere Muir and Co, then made a quotation to Mr. Adam-~ 
son fer one of “ Hanson's patent fanging machines,” where 
apon Mz, Adameon ordered the machine as illustrated in . 

car paper, which amter Messrs. Muir and Co. aeoepted as 
being an order for one of Hanson's patent danging machines, 
aud o> stated in their reply accepting the order. 


aura respectfully, 
Thakinfleld, December 18, 1971. E. Hassox, 





To rus Eprron or Evorvernine,. 

Ste,—Heterring to Mr. Daniel Adasoenn’s letter, in your 

ubiiration of the 8th ixatant, we beg to asy thet the actual 
ta ere ns stated in oor letter to you of the Ist instant, and 
shall be ver to show er your renders the corre. 
spondence that haa taken place relative to this transaction, 
and lege you of them to decide, 

Wo may again repeat that the meactine sold by us tr 
Denied Adamson and Co. waa estimated, ordered, designed, 
and manofactured by we under Hanson's patent, which our 
letters and Dhunicl Adeiwnein axd Co.'s fully prove. 

We are, Siz, yours traly, 


Wa, Mete asp Co. 
Manchester, December 13, 1671. 


Barrran Sream Navigation.—Is be computed that thare 
are bow 71 steamers of an aneregate burthan of 96.055 tons 
trading between Liverpool Lenilon and Brazil. Before 
the cloee of 1872, it is estimated that the apgrogate burthen 
of those slaamora will be carried to 109,009 tone. The ports of 
Para, Maraxtham, ond Clara are served by eight steamers of 
00245 tons, and etcamors aleo trade to Vornambuco, From 
London four steamers of 6415 tuna burthes run eid Antwerp 
to Bio Janeiro, Moate Video, and Bucnoa Ayres, and a 
monthly service is maintained fram Kouthampton to South 
American ports, Eaghteen steamers measuring 24,606 tons are 
wened by the Liverpool, Brazil, and Rieer Plate Company, 
and noew Meet is butkling for the Kiver Purana Steamebip 
Company, whose veoerls sail oot Bordeaux for Monte Vileo, 
Hern Ayres, and Mosario, Twenty-even steamers belung 
to the Macibe Stesun Navigation Company ; these vessels loare 
Liverpool every furtmight, atl sail ela J tax anil Leshan 
for Kio Jameiro and Monte Video, and passing through the 
Straits cf Magellae juin sleamers running to Callao, do. 
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HYDRAULIC APPARATUS FOR LIFTING RAILWAY CARRIAGES, 


DESIGNED BY MR. HENRY LER CORLETT, GREAT SOUTHERN AND WESTERN RAILWAY WORKS, INCHICORE. 
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LOCOMOTIVE FOR THE BELGIAN STATE RAILWAY. 
CONSTRUCTED AT THE ARSENAL AT MALINES, FROM THE DESIGNS OF M. STEVART. 


sentcutarerste 





Tue beomotive which we illustrate abore is one con- NOTES FROM CLEVELAND AND THE The Late Mr, Walter Pease. —We t to announce the 


= death of Mr, Walter Pease, of the firen of Pease, I i e 
seeths dace prationla of bial, on tho. Beagion ote NORTHERN COUNTIES. tel Co. of the Skeraw Ircn Weeks; Dartington, which took 
Mailway betwoem Liege and Ans, up which gradiont it takes , Wednesday. | Place at Darlington on the th inst. 


MIDDLRERROTON, 
ensily a lecul of 200 toma. Moro recently five other locomo- The Cleveland Tron Market.—Yoaterday there was « larger 


lives of the ssine class have been constructed for private | attendance om ‘Change at Middlesbrough than theeo was| | WAST oF Warex.—It is well known that an immense 
firms, and these engines have now ¢ Janted the system of aves an the pouvieus cant. Prices were agai alemmenk‘a:| Smeeee St waete te canoes on a 
rope haulage formerly adopted om the imeling just mmen- | trifle. There were very fow sollers and who were | food our —— wich by oh Pi ed gas bg: Ripe Porn 
tioned. The engine has outeide cylinders 18] in. in diameter, | fortunate enough to be able to diepase of to be im- i bear y pin A stad ples 
with 1ft. Og in. stroke, and it is carried om eight cow; mediately delivered could have got peices sgt el Brrr iaperge dyer Emma Haale tot on 
wheels Jf, Spin. im diameter, the axles being 4. 1lin. | by No.3 being 228. 6d. The demand is so beary that the | with our time bor, e crodge no expenditure 

xt from ovateg » centre, makleg the total whee! base | relief which many smelters expected they might obtain after  ‘he** unless spent on endeavours to discov id 
thie ~ pe diameter ol 


boiler barrel is 4 ft. pocrtiay wos. Tabled er ame Repemelyy A gers nde ep 

6] in., and it contains 261 tubes L77 in. in diameter outside, | every doseription of pig iron in een! 

= iz _ tore a fo gh ero a wan — will penser Aryeh pecker = 
ting surface is 12 ware fort, ai tubo surface 1 even it is every way probable will remain = at 

pulaie foe, the otal tities surfaco being thus 1450 square | Last woek we stated that the shipping season having cloed | watering.” In 1856 the surveyor, Mr. Scott, had s diary 

foot. The boiler is worked at & ure of 120 1b. persquare | makers were doing their wtmoet } 

inch, The tanks contain #80 gallons of water, the coal | had fallen into their home contracts. In this good 

bankers have a enpacity of 78 cubic feet, while the weight of | tention they have met with a sudden check. At 

the engine in working order is about 494 tons, collieries in the north the pitmen hare 
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Another feature i be val , which The Pixished Iron Trade—Tho demand for all classes of 

nother feature in the engine is the ¥ Want tame merebant iron is still heavy. Prices aro now as follows: | Gilling is but , 
already described in oar ee (side page 461 of our second | Haile, 82, to Sf, Ss,; plates, 107. 15a. to LLL; angles, 9. Ga, | will occu aly shont 
ag to 
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us differing from the | to W. 10s, ; bars, B/. to 8, bs, in trave 
the fart that wo econntrio is employed. In the |  Rygineering.—In this branch of industry there is nothing | fa 
| now to report. 


2 ‘ ome-seventh img th i 
of the engive to which the link ; but in the engine | Shipbuilding. the Tyne, Wear, Tees, and Humber; | the day in tre to and fro. Hy additional w it 
we are describing, these pre layer ath ohn qranks are there are dozens of steamers, tome of which are of great site, oo = ne pede to the minim: L ae ies the ion 
done away with, and each expansion link in caused to oseil- Se Senrae canigre of eupetrescen, San 00 epee Oe the Day arrangements, and no economy can be effceted with- 
late by being attached to a shait which extends across the | Yds launch @ vessel its place iso with tho framo- teration of the system. A posed 
engine, and whieh is provided at its end with an arm whieh | York of another. Most of the b havo orders which by Mr. Scodd is the aloption of & water-van, that will. bald 
extends downwards nnd which is coupled to the erosshead om | ¥ill keep them fully occupied far into next year. gallons, instead of the ordinary water-cart, that holds 
tho opposite frile of the engine to that on which the link is The Pollution of Rivers.—Yesterday, at the Middles- | about 20 gallons. This water-van, ho alleges, will be in 
sitented. Tho arrangement will be understood by reference | broagh Town oan wee pare be Doe St ot every way an improvement the water-cart, which dows 


to the engraving. It will be noticed that Oe was ee body resolved to A Be 2 he not eae te woter i aoe the carmen and by 
bodies banks t with « view, if pos- | Teason o eight Vistethutor froe ground causes 
tho cover is removed, tile, ta wo the pluton of the river inthe upper Teaches a cloud . = ve the wenthor te a oe 

come -iron shoes, fy Seein t water aman consump- | surface from force with w water upon 
diel ye poe py Ed nah Bf Sestial pelwat m5 tioa to chested ene that elven, | i ie hebly essential that te ponds he van, holding 450 gallons of water, will cecupy 
rakes of this hind previously wads han, boa snl fe every moans should be adopted to make it as pure as possible. |g ne pace tose 6 minutes in spreading the = 

ex tigehae aprenden gt es raaieg rust, oxo! The North-Kaatern Railway and Middlesbrowgh.—During 
upon the shoes, and the result has been that engines so fitted | tho wook the Middlesbrough authoritios have had under dia- | “04 fro, 
wore apt to ride " hart” when the brake was applied, In in as the prosent water-cart offects in 10 hours. By mabstitut- 
pe peor eme y-narteman er perbersnia pr —nany enc a 0 of theee vans for the 71 during tho 


pnt oe 4 to constrect « line from a portion bas erasoe are em in St. Pancras, Mr. Beott esti- 

— eee ee undersides of the axle boxes, | of the Durham coalfield to meet the growing requirements of wating a total saving of nearly 10001. a year will 

that of tho weight which rests upon the shoes | this iron-making district, where the commu, of coal and and that will be effected 1 
wher the brake is applied is (hus carried through the inter- | woke is #0 us Tho od lime will interfere with — that a anprovement 
vention of the eprin; The wheels, it will be noticed, are highways rh, the council, as a matter of quch dey ie desirable bs a matter beyond 
of the dise class, and have the counte forged in oe | form, dissented from the project in order that they may take | Vee “CH improvement i Cesirehle sho ind 
Picco with them. In conclusion, we should state that the | the unity of meeting the promoters of the Bill, med | themscives fresucny ah wet on 
engine we have described was designed by M. srreaekng thele differences. " 


to 
The River Toes.—A number of the owners of foreshore on | of the watar-carts at present The tine &, pabags, 
‘Tess site Se Wien wo weceeet bet move Save arrenees 30. 3 





Tre Hocaac Tuxxet.—About 700 men are at present em- 
sieved Be Mating Cevngh Ris: Besees mennteta. Whon | missioners, who hare 
tunnel, which of the 
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NOTES FROM THE NORTH, 
Grascow, Wodnesiay, 
Glasgow Pig Iron Market—Both on Wednesday and 
Thursday last there was a firm market, prices varying from 
70s, 7d. to Tis. Sd. cask, bat closing easier on Thursday alter- 
noon, On yy, however, owing to the alarming reports 
regarding the health of the Prince of Walesa, the market 
i i dome at GOs, Tid. to 
68s. 
mo 


that the reaction will be certain and the rebound great. 
opinions have been ex: by many of the most expe 
neneed in burkness jeea, and a careful study of the 
prosperous state of trade ion, whether as regards the com- 
rative stocks in hand, the present and ive demsand 
consamption, the contracts ready to be given out for 
next year, aod the general promising condition of trado om 
the Continent, indicate that there is a bright future for the 
iron trade in Scotland. Gartsherrie No. 1 and Coltnom No. 
are both quoted at 549. por ton, the bighest Bouse they have 
reached during « quarter of a cestury. brands are 
uoted as follows: Calder No. 1, Sls.; Summerles, Ss,; 
Glengarnock, 79s,; Langloan and Shotts, 7#4, Last week's 
shipments fell considerably below the average returns for 
many weeks pest, They were 11,168 tons, as agsinst 
10,052 tons im the corresponding week of last year. 
Prepared Amal, 
British Railwe 
with considern' 


meeting of the Caledonian sharcholdera by use of a large 
number of proxies in the hands of the chai ; but it is 
evident that it will not be carried at ncanter Par 


. Opposition ia to be giten by the Town 
Dandee, and other munici bdo 


been strongly urged to join in giting opposition. ven 
Conneil of Himborgh bed. the matter under consideration 


yesterday, and others will follow eit, It is even proposed 4 


to hold « national meeting on the subject. 
Aberdeen Harbour Works—The works at tho diversion of 


to eireametance 
ected that the new channel will be opeard 
he new south breakwater works are wholly suspended 
the season, Operations are un is consexion with the 
resmoval of the point of the When this part of the 
now works la complete, there will be greatly increased fa~ 
=e launching ehipe from the 


ipbailding yards at 


New Doct at Herwick-upon-Tweed.—The Harbour Com. 
missioners for Berwick-apom-Tweed have orgie to Parlia- 
ment foe powers to comstract a new wet dock on the aruth 
side of the rivet, and near to the entrance to the harbour. 
The esthmated cost ef the dock is 40,0001, At their last 
meeting the Town Council of Berwick were asked to give 
their assent to an epplication from the Harbour Coanmiy- 
siomera to arquire certain propertics belonging to the Cor- 

erection of the deck ; and, 


poration for t considerable 
diseussion, the Council sasented to the a! ion. The new 
dock is expeeted to of great advantage to the maritime 
interests of the Border port. 


Oficial Report on Clyde Navigation Worke—Myr, J, F, 
Hatesnan.comaulting engineer tothe Clyde Trust, bas just 
Presented to that body an elaborate oma able report 
various toms now being carried om under their jurisdic: 
tion for the improvement of the river navigstion, Mr, Bate- 
man offers a great deal of valuable counsel as to the future of 
Ly ey and the gigantic works to be undertaken 

t stees; speaks approvingly of the Plantation Quay, 
Blobeross Docks, and other impravemente; and eh high 
compliment to Mr, Deas, the engineer of the Cly fC Trust, lor 
the intelligence, seal. and ability displayed by that gentle 
man in carrying out the eoetly and extensive works for which 
the Trestees have obtained Parliamentary powers, It may be 
added that the Trustees of the Clyde savigation hare st 
the preset time such am enormows amount a 
or projected that it is expected to take fully sixteen yours to 
complete it, and so provide that dork and harbour eccommo- 
dation amd facilities whieh the ever-widening trade of the 
port demands, 


The Glaagne Chamber of Commerce and Techuical Kdwca- 
tiow—At a special moeting of the directors of the Glasgow 
Chamber cf Commerce, at a meeting held on Momday last, the 
subject of techmical education was brought up for disewssion in 
connexion with a motion to the following effect ; * That a com: 
mittes be appointed to consider the question of tocknical 
education, with the view to ite encouragement in Glasgow, 
and brieg up a rey without delay." Prominent reference 
was mare to the Paris Exhibition of 1867, and to the letters 
written at the time by Doctor Lyon Playfair, and other 
eminent men ef science regarding the relative positions 
of Groat Britain and certain Costinental countrios in the do- 
partments of manufacturing industry. The motion was 
Unanimously agreed to, & committee was accordingly 
appo nted. 


Sir W. Thomson's Daten! on Electric Telegrophs.—-Belore 


the Judicial Committee of the Privy Council, at a snovting 
held last woek, an a 
Thomson, Professor 
versity, fur an extension of bix 
ing electric 

gl tiated - aw 0 a 

tent, w expires in Fel 
extended far eight years, so that Sir . Thomson would 

































and Stewart, civil engineers, 
terim 


stead of 250,000/., nosording to the Bill of bast session. 


cont 2,600) 


in iis Site Sepereaienh, pitts from Jane 27 to August 27 










work om hance | serve their 
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Losses at Chioago--The total loss of all the United 
States insurance companics by the Chicago fire has been re- 
turned at 82,931,123 dollars This total is affirmed to bea 
very close approximation to the aggregate actual eum which 
the companies have bad to disburse. 

The Belyian Trou Trade.—Tho Belgian irom trade remains 
ine amen fl oy aang of the ‘iene 
a works finds a 'y aalo, ond prices ay more 
and more firmness. 

Tedian Irow Ore.—Iron ore bas been found im the 
Hazareebaugh district which is said to comtain not Jess than 
80 per cent. of pure metal, It aleo contains a alight ad- 
maistare of man, - It de wtatead that there isa wurface 
at 500 square miles of 



























tion was made by Sir William 
atural Phi hy at Glasgow Uni- 
joe testing and work- 
After bearing evidence their lord- 
would recommend to Her go! that 
pest, should be 


havo the invention to the year 
Report by Messrs, Leslie and Stewart om the Dwndeo 
Water Suppig —Sgrecatly to the peu wale to them some 
ee mission, Messrs. Leelic 
cod Giecare’ i h, have made an in- 


the future water #u of Dundee, and the 1. A 
pane alin gaaer m4 oat works, ny estiinate that the extending from a few po napa Be oy le mile miles, eee 
coat of introducing eight million day from Lin-| Hararcebaagh oa to Tooree: underneath this rich deporit 
truther will be 111.4242, while Mr. Bateman’s calculstion | (here is a layer supposed to be about 20 ft. in extent of the 


by the Monikie route, is 149,801/,, 


for the aame quastit 
ma : of 48,4674, while the Monikie 


making a saving om this 


i i i from Lintra-| | Welligtonw, Grey, and Brace Raileay—The grading om 
= pt hen ‘wealvedd told a Bill for | the Wellington, Grvy, wed Brace Railway i onaplesed to 
carrying owt the scheme of Mossre. Leslio art; it| Paisley. Work on tho fourth and last section will shortly 
has alec bees resolved that the borrowii be commenced. 


ming Jones under the 
new Till may safely be reduced to 220,000, in-] Nee York Harboxr,—The work of reesoving obstructions 
The Short Time Movewent in Seotland.—In"the engiaeer- | are busy an ting Diamond Reef, which is 
i i H 186 ft. by 255 ft. broad owt irregularly, bean, 
ing and allied trades the question of the reduction of the eh Ae deety crops : ni rs ing 


bours of labour ia as#aming a considerable of im- ‘ 
oe. The weianen of Rilehargh andl Lak and Dan: | 260 ft. lomg by 14H) ft. wide, has bees removed. 's Point 
socen to have takon the lead; but the morement bas now | bes now been taken in hand. About 750,000 dols. have been 
assumed much prominence in Glasgow, Aberdeen, Kirkcaldy, expended ia improving the navigation of the East river; 
1 | and other places, and the general feeling seems to bo that 51 | 150,000 dols. of this sum have been expended in expensive 
hours per wevk is to be the ultissaturs by which the men in- | machinery and tools. 
tend to abide. A sumber of movtings have been held during} Gold Mising ix Virtoria—The mini of 


the last fow weeks in the towns just named, and circulars | Victorian, Australia, amounted at the commencement of July, 


have in somo instances been issued to the employers with the | 1870, to 67,445, of whow 42,844 were Europeans and 14,601 
ultimatam. Concessions have already been made by sme | Clings, ‘The Chinese wore eanployed in alluvial 
firs. For instance, two of the Kirkcaldy firme have offered mining; very few attai unto the dignity of quarts 
“ hears, sad wiekly pays; Monee. ~~ ve, od Tushing. 

ateos, lasgow, ve piven an vance ol . per ur 5 - 5 . 
and in other cases tho 54 hours syetem bas been offered by A Great French B ‘The fine bridgo of Olivet at the 


the employers. The Dundee iron trades’ employés held « 
large meeting on Monday evening im furtherance of their 
views. It was addressed by no fewer than three members of 
the Town Couneil, one of whom is an employer of labour in 
one of the building trades. 


eptrance to Orleans will be opened early next Few It is 

built to replace a venerable structure over which Joan of Arc 

pene Ae tulsed the celobrated siegeof Orleans. It comprises 
are 


Dearsace oF Tongvat.—There is comsideruble excite- 
ment at Torquay comeerning the drainage of the town, The 
Loral ive years ngo consulted Mr. Hazalgette, the well- 
meer, and three yoars since he re- 


FUREIGN AND COLONIAL NOTES. 





eee im favour of the ree and sewago-farm principle. 
&. Lawrence bolow Montreal to 300 ft. with a depth of 22%. | Thereapos the Board appointed a committer, who risited 
would cost 200,000 dole. Mr, Pago further mates that | many towns in England amd Scotland to see for thenselres 


widening the pie to 400 fF with a depth of 24ft. would | the practical working of the 


lans submitted to them; they 
also endeavoured to obtain land 


in the neighbourhood of 


Our Trade with South America —The value of British | ToTQ¥sy for the Pahe of carrying out Mr. Baz ‘e 
che 0x to Soul Amecieoe porte in British steamers | PCOS i rived last moaies oven, Sieenente dropped, and 
ie computed to have been in 1860, 61,561,210 dole, and in| Wes Only revived iat October. | Mr. Bezalgette was once 
1870, dots, showing an increase of 13,575,150 dole. | @OTe COmH , abet ws | to apply for Partisme: 
im ten yosrs, Labetot | for po Lama * amar i intercepting sener from = 
je neat Torre Abbey '# Nose, in 
Coal in Rwssia.—The coal- fields near the village of Zelonin, h Mar Church, a coussdersbly distance to east 


this year 100,000 poods of coal, 60,000 poods of which wore 
used for cotton spineing purposes, About 63 poods = 1 ton, 
Cusadien Rail Bore excitement was orcasioned in 
Orillia a few days since by the arrival of the first locomotive 
direet from Toronto vid the Muskoka Junction Hailway. 
fond, managing diteteref’ the’ Nortiora Halleay of Canede, 
end, ow o orthern Railwa: 
wore “ pt the experimental train. The BarPOw mage 
has been adopted for a lino between Fredericton and Riviere 
du Lowp, the copstruction of which has been let to Mr. FE. B. 
Burpee and his associates. A land grant of 10,000 acres per 
milo bas been given by the New Brunswick Government. 
Rowmelian Ratlwaye—Advices from Enos state that there 
are now four steamers in that port Landing telling stock and 
matériel of all descriptions for the section of the Routmelian 
railways from Enos to Adrianopl. An English steamer bes 
also successfully landed at Dedeateh fire locomotives for the 
line. The contractors hope to have the branch from De- 
doateh to Adrinnople ready for trailic early next year, 
Conadian Lighthouses——The Canadian riment of 
Marine and Fisheri lighthouses, 
wteam Rg vant, &e., in course of construction. The bist is too 
lengthy 
alive to its 
houses are 


wari of Torquay, amd there to empty the coven into the 
wma. The enst of these works is set down at 30,000/,, with an 
additional 2000 for a roadway and pleasure grounds, exclu- 
sive of the co#t of land. To this plan there are important 
objections, and a pablic mecting has abown strong opposition 
to the Hoard’s proposals. At a meeting of the font Board 
on Saturday, Mr. Appleton, of Torquay, propounded a plan 

sewage by pumping it to 


he ree for utilising the 

Bore: ~E 04 miles distant, the necessary works for whieh 
he po es would cost about 48,0004, a a 4 net profit 
of 7007. a year, besides an estate of 200 acres In few at the end 
of 60 years, A an See eee has boon 
appointel by « public meeting to confer with the Local Board 
as to the bewt method to be —Times 


” Mesara. Fowler have for months been sending out six to 
eight ploughing engines 

confirmatory of the rolteblonass of steam culture that Mr. 
Thomas Eedinan, who was the purchaser of the Fowler 
* tua about fourteen ago, and whose 7? 
therefore, had to contend with the ear) 


Siem Calfiraiog Company 


Fe 20 sete of apparatus, con- 
aang of 40 engines with "hein 
t 


_year about 60,000 


In spate of the adverse influences of the late wur, the value of | po. 


; pa the Wolverhampton meeting. The 
the enst steel production of the current fiscal is estimated ee ag ‘a 
sss fees au saueeezemacmat | Yor Coen are js tuted oughta a 


Gectory has been turning out 60 cast-steel wheels per day. 
OF cast-steol cannon, 156 bereechloaders ordered by Ul 
Turkish Government, are now in courte of in. A 
cast-stoel marine gen of Sin. bore bas beon experimented 
ta by the Prusman Ordaance Corambssion, and with » test 
of 600 rounds has given very satisfactory resulta. 

A Tunsel at Rickword (Va.).—The Richmomd (Va.) city 
council haa appropriated 200,000 dollars for tunselling 
Chureh Hill in that city, im order to being the eastern 
terminws of the Cheespeake aed Obio Hailroad to tide water, 
on the James river. 


panics can pay dividends of 10 per cent. or more, there is no 
reason why money should be wanting for such o i 

upon any eeale Chat is desired, eccing thnt capital already 
tows into railroad enterprises paying only 3 to 6 per cent. ; 
and it has been further estimated that there is ample oppor- 
tonity in this ki for the application to steam hus- 
tumdry of double the amount of capital now invested in rail- 
waya, : 
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CEMENT MANUFACTURE IN INDIA. 

Ax order haa recently been issued by the Go- 
yernor-General of India on the subject of cement 
manufacture in that country, from which it would 
appear, at first sight, that no important works re- 
quiring anything more than ord mortar bad 
ever yet been constructed there, excepting with 
cement obtained from England. What, however, 
we may ask, ia to be said with reference to the old 

ildings, Hindoo, Mahomedan, Duteh, and Portu- 
guese, all over India, ander all varying cireum- 
stances and climates, which have been constructed 
with #0 excellent a cement that the masonry will 
break anywhere rather than at the joints, although 
the bricks, as well as the mortar, are stronger than 
any that are made now? ‘Then, again, even since 
the British ——— of India, there are to be 
found works in the construction of which hydraulic 
and other cements have heen required to be used, 
and which have hitherto stood the test of time, 
and may, therefore, be presumed to have been efhi- 
pra Tae ~ —o which gee? have been 
employed. It is true recently, especial. 
in the military department, it haa been : 
for buildings erected at enormous cost to fall down 
almost as soon os built, and the defective part of 
the construction has generally been the cement 
used. The exposures, however, which have taken 
place in connexion with some of there failures tend 
to prove rather that the causes of them have been, 
not the absence of all knowledge of how to make 


cement in India, but rather the existence of a reign 
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“ The committee carefully examined portions of the 
Toagnesia cement on the walla of the superintend- 
ing engineer's office, and on the sen face of the 
fort {in one of which, prepared from 3 parts, by 
measure, of sand, and 2 of the last supply of mag 
nesia, salt was employed without injury), and find 
that they had acquired a great degree of hard- 
ness, although not fully equal to some specimens 
wrepared from a former supply, which had been 

onger exposed to the alr, ap Awhich had attained an 
extreme degree of hardness, It would appear, also, 

that a proportion of eand, amounting to about 14 

parts, by measure, to 1 of magnesia, inereases the 

usefulness of the cement for general purposes, but 

that this proportion may be increased or diminished, 

according to the view with which it is employed. 

When applied as an hydrantic cement it should not 

be subjected to water for upwards of 12 hours from 

the time of its application. 

‘Turning now to the * Roorkee Treative on Civil 
Engineering,” vol. i., page 70, we find that Major 
H, A. Brownlow, K.E., Superintendent Eastern 
Jumna Canal, in a case where some ungent repairs 
were req » Inde 4 most excellent cement from 
the stone lime and brown alluvial clay procared near 
the head of the canal, following General Pasley’s 
rules for mixing and caleining. Hydraulic cement 
has also been made with considerable succesa in 
Madras and at Singapore. Lieutenant Morgan on 
the Enstern Coast Canal, six miles north of Madras, 
made cement of 7 measures of shell lime to 5 mea- 
sures of clay, following closely Pasley's rulea for 
mixing and burning it. If applied under water this 
cement hardened in 24 hours; if applied dry and 
water let on it in half an hour, it hardened in $ or 
10 hours, ‘The same cement mixed with an equal 
quantity of soorkhee (pounded brick) hardened in 
45 hours under water, or in 12 to 24 houre if 
nilowed half an hour before the water was let on 
it, Captain Man, at Singapore, found he could 
make a similar hydraulic cement, of excellent 

uality, using 5 measures of slaked lime to 2 of 

resh bine clay, Natural hydraulic lime may be 
made from all the kunkurs found in India, but the 
will of course be found to vary in character wi 
the different proportions of clay found in their com- 
position, Itisa common practice in India to mix 
a sinall quantity of the conrsest sugar (*' goor,” or 
‘*jaghery,” as it is termed in Madras) with the 
water used for working up mortar, and to this is 
attributed the fact that mortars made of calcined 
shells have stood the action of the weather for 
centuries, from their having this mixture of “ jag- 
hery" in their composition, Captain Man made ex- 
pertments on bricks joined a by mortar con- 
— of ] part common shell lime to 14 eand. One 
pound of jaghery was mixed with each gallon of 
the water with which the mortar was mixed. The 
bricks were left for 13 years; and after that time 
the average breaking weight of the joint in 20 triala 
was 6) Ib. per aquare inch. In 21 specimens joined 
with the same mortar, but without Jjaghery. the 
breaking weight was 4} 1b. per square inch, In the 
jaghery mortars the cohesion and adhesion were 
nearly equal; in the other the former was nearly 
double the latter. 

In Sir Proby Cautley's admirable work on the 
Ganges Canal, he has not omitted to record the 
nature of the cement used by him in that under- 
taking. Referring, then, to that publication for the 
desired information we find that in the construction 
of the Myapoor works, boulder masoury was Ind 
with a cement composed of one part stone lime, 
= Bch etc and one part sand, whilst with 

asoury t 
with the under stone were not found to give such ae [a one " oe ead Gn eke ae 


good results as when surface stone was used. A} works were stuccoed with a cement formed with 
mixture of iron ore with the magnesia in equal | tho latter ingredients, and in the same proportions. 
parts, both finely pounded and sifted, was found! Tn the Rutmoo works, which are built wholly of 
to make the strongest cement, and a mixture of | prick, the lime used in the cement was made from 
= ironstone with the magnesia was also) lime rock cither burnt in the Debra valley, or from 
found to form a very hard cement. In a lime boulders collected in the bed of the Ganges. 


cubes of brickwork, the esia cement was foun: i di 
iach very Eights: a0 a aoe Gnante @ hee ind peopentiens of material used in cement were a8 


came so hard that it was impossible to separate it 




































































of negligence, corruption, and adulteration, coupled 
also oocasionally with incapacity, “The remedy for 
these defects is, therefore, not the introduction of 
a new and improved manufacture of cements in 
India, but the eradication of those evils from the 
Department of Public Works to which we have 
just referred. 

Hiad there existed no publications in India on 
the subject of native cements used on ber public 
works, there might possibly be some slight excase 
for the officers of the secretariat, supposing that 
the art of cement manufacture had no already 
lost to India, but even that fact would not be 
sufficient to exeuse the chief oflleers of the execu- 
tive branch of the Department for their want of 
knowledge in that respect, for surely a knowledge 
of cement manufacture must in every country con- 
atitute one of the most important branches of know- 
ledge of the civil engineer, and more expecially is 
thia the case in a country like India, where very 
often, in the case of large worka, all the cement 
required has to be manufactured on the spot, all 
He lime burned, and all the bricks required made 
under the immediate superintendence of the engi- 
necr in charge. Departing now from speculative 
considerations, let us see what information may be 
derived from Indian publications, a reference to 
which might perhaps save the several local gorern- 
ments from the necessity of appointing officers 
specially to discover for them what has already 
been published. We have not thought it necessary 
to search back very far, confining ourselves strictly 
to well-known professional works, in order to ar- 
rive at an amount of information on this subject 
which will doubtless be found of much value and 
interest to those concerned in the conatruction of 

ublic works in India. At volume i, of the + Pro- 
seas Papers of the Madras Enginecrs” (pab- 
lished in 1849), pages 28 ef seq., will be found an 
intereating account of the manufacture and use of 

nesia cement. In order to form the cement, 

the stone should first be broken up into small 
jeces, and then placed in a kiln to be calcined. 
wring calcining the heat must not be mised to 
too high a temperature, otherwise the outside of 
the esin will melt, while the inside remains 
ouly balf burnt. The most important thing, how- 
ever, appears to be that the stone should remain in 
the kiln for at least 24 hours. After being tho- 
roughly burnt, it should be pounded and sifted, 
and mixed with 14 or 2 parts of sand, It must be 
thoroughly mixed with the sand while dry, and 
then moistened, “It will set in some degree in 
two or three hours, and become hard in a few days, 
after which it will continue still to harden, though 
slowly, for many months, or probably years.” 
Some plastering, tried at the Cauvery Anieut by 
Captaln {now Sir) A. T. Cotton, “became in a 
fortnight harder than any atone, except granite, 
marble, and stones of the first degree of hardness.” 
Captain Cotton, in 1837, made a great variety of 
experiments with magnesia cement, using stone 
from various quarries, and with different propor- 
tions of sand, and other materials, Almost every 
one of them formed an excellent cement, setting 
generally in one or two houra sulliciently to be 
secure from the effects of water passing over it, 
but if plunged immediately in water, before it had 
begun to set, it would not set at all. It waa ob- 
served by Captain Cotton that stone taken from 
the surface of the ground was all extremely hard, 
—_ —__ = found below the surface waa 
much softer, though apparently equally pure, but 
hardened by exposure to the air; the oa hana made 


from the bricks; however small the cube was Mortar 0 ews { poved pn tog 
broken up, the bricke were always broken, with- er I part wtome lime 
ont the cement being separated from them,” A Tniet wed dam piers 7 » jarts soarkee 

mixture of lime makes the cement less liable to All the rest of the work ; nee 


crack when used as a plaster, but it will not set so 
hard. In September, 1835, a committee was formed 
of engineer and medical officers at Madras, to ex- 
amine eupply of calcined magnesia received from 
Salem, to report on its fitness for building 
purposes, In their report it is stated as follows: 


Similar statements occur in the various parts of 
the Ganges Canal Report, volume ii, and in 
the third volume is a statement of the entire 
amount of lime used on all the eanal works, In 
some experiments mado at Roorkee to discover the 
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times its own weight of ordinary brown clay, 
following Paaley's tions, The composition of 
1 lime to 2 clay was found the best, 1 lime to 
2) clay the worst. At the same time some fresh 
atone lime was groundand mixed up carefully with an 
equal bulk of ground soorkee; and the result of a 
number of experiinents proved that although the 
mortar made of lime and soorkee set in the air as 
hard a3 that made of the lime and clay burnt 
together, yet it would in no case set when exposed 
to the foree of the canal stream ; while the cement 
after 14 days under water required a breaking 
weight of 10 1b, per square inch to separate the 
bricks, Some very bard blue clay was afterwards 
obtained from Hurdwar, and mixed with freeh 
stone lime, very slightly, if at all, hydraulic, in the 
proportion of 1 lime to 2 clay; and balls were 
ealcined and ground aa before; of this cement four 
prisms were made in, x 2) in. x 2) in., and after 
26 days immersed in water were subjected to a 
transverse strain, the bearing being 4in. ‘The 
average breaking weight of the prisma was 508.5 Ib. ; 
the greatest being 675.5 1b, This gives the value 
of C, the constant of strength for this cement= 
153, while for prisms of Roman cement 1L days 
old it was only 150. The lime used in that part of 
India is derived from three sourees; J, boulder 
limestones found in the beds of hill torrenta; 2, 
marl, or carth lime, aa it is called; 3, kunkur lime. 
‘The followingis an analysis of the first two varivtices : 
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The kunkur lime is similar to No. 2, both differ- 
ing widely from stone lime, All make excellent 
mortars for bydraulic works; the ordinary mixture 
with No, Llime being | part stone lime to 2 of 
soorkee, or 140 Ib, lime to 400 Ib, soorkee, and if 
the mortar is to be used for ordinary building, 1 
lime, 1 soorkee, and |] eand may be used. With the 
marl lime, 1 of lime to | of sand, without any 
soorkve, is used, 

Part of the foregoing particulars is taken from 
vol. iv. of the * Professional Papers on Indian En- 
gineering,” published at Roorkee. At poge 192 of 
the same volume we find an account of the process 
of manufacture of artificial hydraulic lime on the 
Kurrachee Harbour Works, * Ordinary rich lime 
slaked to powder, is mixed with clay, in the propor- 
tion of ~; Spee by measure, of lime, to | part of 
clay. ‘The rich lime used in the harbour works has 
been generally made from the bard c ine lime- 
atone procured from the Giznee hills, near Kurra- 
chee (shell-lime would probably be found a tolerable 
substitute where limestone is not easily available.) 
The clay is procured iarifufrom the bed of the Lyaree 
river, and is of the description that might be used 
for bricks ee eee: The mixture of the 
lime and clay ia made in a mortar pan worked by 
steam power, a sufficient quantity of water being 
added to bring it to the consistency of a stiff mortar. 
‘The mixtare is then made by hand into balla of 
about the size of a large orange, which are laid out 
on the ground todry in the sun, When thoroughly 
ried, which takes from two to six days, acco 
to the weather,the balls are burned in a kiln: or i 
the lime is not likely to be soon required, they are 
stored in a shed, It is most important that the 
balla should be thoroughly dried before burning.” 

Volume v. of the same series of ** Professional 
Papers,” contains, at pnge 485, an necount of ex- 
jeriments on mortar made by Lieutenant J. L, L, 
Morant, of the Royal (Madras) Engineers, during 
the construction of the masonry forts in Bombay 
Ilarbour, We have alrendy stated enough to show 
that information docs already exist, in an available 
form, aa re the limes, mortars, and cements of 
Jndin; it will not therefore be » to follow 
out these experiments here. The fact is—not that 
the information recently called for by the Indian 
Government is wanted ; but rather the means of en- 
forcing done vigilance in the inspection of materials 


obtained by contract for building purposes, no that 
fraud and adulteration may be certain of detection 
and punishment ; that incapacity in the executive 
may mect with its proper reward ; and that neglect 
of duty may not be practised with impunity. 
—_——_ 
THE SAND BLAST. 

At the fair of the American Inatitute at New 
York, recently closed, there was exhibited the 
apparatus which has made considerable sensation in 
the States during the Inst year, and known n« 
Tilghman's sand blast. The perfect simplicity of 
the contrivance is no less remarkable than the ex- 
traordinary results obtained by it, Its object is to 
drill, cut, or grind hard substances, euch aa granite, 
metal, or glass, and its action depends upon the 
expulsion, at a considerable velocity of quartz-sand 
by a steam or air jet passing through a tube, and 
striking the material operated on. ‘I'he accompany- 
ing sketch will clearly explain the construction of 
the apparatus. ‘The sand is fed from an elevated 
box through a flexible pipe, «, which is kept at an 
angle of about 45° to regulate the flow of the sand. 
Passing down through the tubo, ¢, which terminates 
in 8 nore, na shown, and ia encloeed in an outer 
eylindrical casing, forming an annular space, the 





sand encounters the steam or air which is admitted 
into the flexible tube, a, and forms at ¢ an 
anoular steam jet, by the aid of which the 
sand is driven forcibly through the directing pipe, 
against the object to be operated on. To provide 
a regular reciprocating motion of the jet over the 
surface of the material, a mangle rack movement 
is employed, by which the feed can be regulated, 
and the blast a at will, In 5 rd 
experimenta made with this a tan, a , Lf in, 
diameter, and }}in. deep, ae drilled through a 
block of corundum in 25 minutes, with a 

steam of 3001b, Again, with 100Ib. 

hole, 1 in. ¥ din., and } in. thick was cut th 
hard steel file in 10 minutes. And, at the Ame 
fair the other day, a diamond was sensibly reduced 
in weight in one minute, and a topaz was entirely 


re, a 
ha 


of|the machinery, and the driver and 


destroyed, ‘These and many other experiments are 
good testa of the capabilities of the apparatus, but 
the moet interesting resulta are those which have 
an obvious commercial value. It is a very curious 
feature of the invention that, whilat hard subetances 
are thus affected, soft and delicate materials 
are left untouched when e to the same in- 
fluence. Thus, ifa thin stencil sheet of india-rubber 
be laid over a block of granite ormarblo,and the blast 
tarned upon it, the stone is cut or drilled, while the 
rubber remains untouched, Again, if a photo- 
gmphic film of bichromatised gelatine be placed 
on a sheet of glass, and the jet applied, a picture 
= be engraved, and in the same manner flowers 
and fern-leaves may be reproduced with the utmost 
delicacy, 

For grinding glass a very slight pressure is euffi- 
cient, that produced by air under 4in. of water 
being ample for the purpose. 

The uniform sueceas which bans attended the use 
of the sand blast has sufficiently proved ita reli- 
ability, and the numerous purposes to which it can 
bead gree promises to render it one of the most 
useful inventions that have been of late brought 
into public notice, Dy simple modifications it can 
be made to an je the present slow and costly 
process for shaping granite and other hard stones, 
for rock drilling, and for polishing castings, or grind- 
ing and engraving glass. ‘The coat of working it is 
of course extremely small, and there need be no 
loss of the sand employed, as it can be constantly 
restored to the fe ing hopper, together with the 
particles driven from material, 

The action of the sand upon a hard surface ap- 
peara to be due to the work performed by each 
angular particle that strikes, which in striking 
earries away with it a particle, of course far smaller 
than itself, and the reason why the softer materiala 
resist the wearing action is due to their elasticity, 
which repela the particles, As a further proof of 
this, it may be mentioned that while perfornted 
shield plates of Ince, gelatine, or rubber bear a pro- 
longed exposure to the sand unharmed, stencils of 
thin sheet steel or brass speedily curl up, and are 
destroyed. 


EXPRESS LAUNCHES. 

Burtpio steam launches for river and for harbour 
service, has of late years developed itself into a con- 
siderable and a profitable trade. Several engineers 
have devoted themselves exclusively to the con- 
struction of such boats, the demand for which is 
not to be jadged of by the amall steam craft running 
up and down the Thames, and which on boat-race 
days, and other aquatic holidays, hover round in 
such astonishing numbers, essrs. Yarrow and 
Hedley, for example, export a large number of such 
launches to Australia, South America, and else- 
where, and every one knows White's smart screw 
boats built at Cowes, But no builder has begun 
to compete with Mr. J. I, Thorneycroft, of Charch 
Wharf, Chiswick, whoge fast launches are now be- 
coming familiar to the frequenters of the Thames, 
and who has eorlaindy 7 uced the flectest boats of 
this class aince it has come into fashion. 

Church Wharf, Chiswick ia but a amall place, 
with the sloping river bank thickly crusted with 
sewage depoait—a present from Barking—with a 
miniature building yard, fitting and ing eh 
and offices, in front of the quaint old chureh with 
the square tower, where amonget other worthies 
of a past century Hogarth reata, 

Ip the yard are several lnunches, an old one that 
has seen good service laid up for repair, the Miranda, 
drawings and a description of which we published 
on the, drd of November Inst, and some more in 
course of construction. Afloat is the Canopus, a 
very handsome launch just completed for Mr, John 
Fowler, and still wanting her cabins, and some of 
her fittings. The Canopus is a boat very similar to 
the Miranda, but 3 ft. longer, being 53 ft, long, and 
6 ft.Gin, beam, The hull, like that of the Miranda, 
is of Bessemer steel with a framing of steel 
angle irons. Although she looks built essentially for 
speed she is very roomy, and able to carry 30 persons 
with ease, ‘The boiler and engine are, as in nearly 
all of Mr. Thorneycroft’s boats, amidships, 
leaving ample space for good fore and aft cabins, 
while at the same time there is plenty of room for 
reman. ‘The 
boat can be steered, cither with a tiller, or by 
lines carried to the deck which covers the boiler. 
The latter is as usual of the locomotive type, and is 
the only of the launch not produced at the 
wharf. It waa made by Messrs, Hicks and Co,, of 


Dec, 15, 187¢.] 





Belton, of Bessemer steel, with a working pressure [longed trip, whilat the Holyhead and Kingston 
of 140 Ib., and with 136 ft, of heating surface, The) boats average 16.7 statute miles regular working. 


evgines, placed about 5 ft. aft of the boiler, are 


exactly similar to those illustrated by us on No-|and very different from the small Canopua, with 
vember 3. The cylinders are Gio. diameter, and | her nominal $ horee engines, working at some 550 
Sin. stroke. The moving parts are all of avect,| revolutions per minute, and developing over 60 
thoroughly well proportioned, and of first-class | horse power, to drive her through the water, 


workmanship, The engines are, of course, direct~ 
acting, and the screw shaft runs aut well clear of | 
the rudder, which ia divided so ax to clear it, as 


shown in the drawing before referred to, ‘The |) Yow York, thorowas carried outa veryi Ps 

. = ie : : 4 e ery interesting: 
blades of the scrow, which are Keyed into tbe |trial of the steam boilers exhibited, this trial being 
wrought-iron + are ground to # sllarp ebge. ©! conducted bya method which, although often pro- 


aa to shear off weeds and other impedimenta that 
may hamper it—na very useful arrangement in 


water, if the screw becomes entangled and ia not 





































atopped promptly. ; 

‘The Miranda gave excellent reaults in running, 
often making 14.4 miles an bour in dead water. 
But the Canopus, with increased boiler power, has 
surpassed her, although the latter would hare some 
difficulty in teoting her on a short course, ‘The 
Canopua was guaranteed to have a speed of 15 miles 
per hour, but abe has on several trinls exoveded 18,60 
miles. 

On 6 recent occasion the following experiments 
were made, which give a fair ides of her perform- 
ance. It should be premised that there waa ro 
wind, bat that the condition of the river waa ex- 
tremely bad, the flowing tide bringing with it water 
heavily charged with mud, weeds, branches, and 
general débris, which not a littie interfered with 
the speed of the boat, 

Starting from Chiswick, the Canopus made four 
trips to and fro on a measured mile, the upper 
terminal point of which waa the lower face of Barnes 
Kailway Tiridge. The whole time occupied in run« 
ning the four miles was 12 minutes 54 seconds, 
giving an avernge of 3 minutes 13.5 scoonds per trip, 
equivalent to an average constant speed, with and 
against the tide, of 15.00 miles per bour, On 
averaging the speed made during each trip, the 
amount is, of course, somewhat changed, bat the 
rate given above is the true sustained speed, 

ist Run. Time, 2 min, 38 see, = 22.78 miles per bour. 

God ,, » 8 , 36 , = 16.06 ‘ » 
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The ave of these speeds is 15.925 miles per 
hoar. Te eee times and slower epeeds indi 
eate the direction of the tide, which on the third 
trip had comparatively small influence. ‘The steam 

reasure in boiler was well maintained, elnking from 
Tso Ib. to 115 Ib, in the first trip, and to 110 Ib. 
during the second, but keeping well up 120 1b, for 
the two final rans. 

A somewhat singular phenomenon is developed 
by the Canopus sal others of her class during high 
speed runs. When passing throagh the water ato 
moderate velocity, the vibrations of the boat, with 
ita light elastic framing and thin skin, are very 
marked, but as the «peed rises, the vibrations de- 
creme, until the maximum speed is reached, when 
they are changed into a slight tremor, continuows, 
but somewhat variable. ‘The boat lifts, too, until 
her keel is almost visible at the bow, while the stern 
tists alag, and the following wave is very sensibly 
reduced, ‘This apparent or actual leasoning of dis- 
placement, reduction of vibration, and of commo- 
tion in the water, would seem to depend upon the 
same,enuse, the attainment of maximum speed. 

Certainly no steam launches have ever before 

given euch results as those we hare been describing, 
‘The great floating side-whoel palacea on the Hud- 
son river toake, 16 ia trae, much higher regular 
duties. Thus the Daniel Drew, one of the finest 
boats plying between New York and Albany, 145 
miles, las often made the run in 6.50 hours up- 
stream, being a speed of 21.25 miles per hour, the 
aime boat, with the tide, showing a performance 
of 25 miles, Agnin, the New World, the Allida, 
and the Armenia beats, built and ranning on the 
same course ten or twelve years since, made a 
regular tlne of 7.25 hours, and the Francia Skiddy 
15 minutes less. Still earlier, in 1845, the Oregon 
made double runs on the North river 40 miles 
each way, with and agninst the stream, in 3h, 
13} inin., being 24,7 miles per hour. 

n this country, (oo, not to quote later oxamples, 
the Ruby and the Neptune, rival bosta—one built by 
Henderson, the other by Napier—tmaintained a epeed 
of 21.6 nnd 20,050 miles respectively, during a pro- 


rauning upon water where vegetation bs fuxurtant, eee Roce baie speed eyre 
and sufficiently strong to draw a amall boat under aud sure” steam boiler—the Allen boiler, designed 
by Mr, Charles T. Porter and the inventor of the 
Allen engine, of the same class as the preceding, 
but very different in construction, the Phleger 
boiler with tubular water grates, the Don and the 
Blanchard boilers, both being peculiar modifications 
of the ordinary forms of tubular boiler, 


would not be a real test of the respective economical 
values of boilers so entirely different in construction 
snd arrangement, and the Committee of Judges, 
appointed to report in that department, declined ta 
report definitely except after a trial that should 
accurately determine how much water cach boiler 
could evaporate, and how much each threw off un- 
evaporated per poand of fuel consumed, 


Managers agreed to the proposal of their Com- 
mittee, and, under the direction of Professor 
Thurston, of the Stevens Inatitute of Technology, 
chairman of the Committee, the necessary prepara- 
tions were made, 


a large wooden tank about 1100 ft. of 4im. gas pipe. 
Motera were attached to the boiler feed-jipe and to 
the injection pipe, a acale waa fitted up to weigh 
the water of condensation, a pyrometer was used 
to take the tempernture of the escaping gases in 
the chimney, “a5 nearly a5 posable 4 ft, from the 
nearest heating surface,” and thermometers were 
arranged to give the temperature of feed and in- 
jection water, the water of condensation, the dis- 
charge water from the tank, the steam in the bailer, 
and the temperature of the external air, Read- 
ings of the haroineter were recorded, a8 were all the 
above quantities and the weight of fuel, every half 
hour during the trial. By means of a screw stop 
valve in the 

nearly ns possitle ata are of 7S ib. per square 
inch above the atmosphere, and through this valve 
the steam paased into the condenser. 


the boiler to the condenser, and the weight of 
comes & very simple matter to determine the amount 


of heat transferred by cach pound of the water of 
condensation, and from that the state of the ateam, 
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PAVING IN THE UNITED STATES. 


AtLover the world great interest appears to be 
excited just now in the question of street paving, 
and the contagion bas even epread to the United 
States, A few details in illustration of the arrangre- 
ments adopted in some of the American cities will 
not be out of place, under these circumstances. It 
appearsthat P’ittsharg, Pennsylvania, was originally 
paved with cobble stones on a foundation of river 
sand and gravel. A large amount of travel anc 
heavy hauling has left the etrecta in a bad com- 
dition, uncomfortable for business purposes, and 
detrimental to the general interests of the city. 
During the past five years a numberof streeta have 
been paved with the original Nichalaon pavement ; 
and these streeta are stall in good condition, although 
there are indications in some bocalities of the wear 
and tear to be expected. Second, Fifth, Sixth, and 
Penn avenues were recently examined by a Com- 
mittee of the Philadelphia Common Council ; and 
the general sentiment among those consulted by the 
Committee appeared to be that a wooden pavement 
enhances the value of property and is preferable 
for comfort and business purposes, ‘The principal 
strects of Columbus, Ubio, are Isid with the 
Nicholson pavement, 34 miles having been put 
down since 1846. White pine was used without 
regard to sap, with 1 in. lining strips on «a founda. 
tion of dim. of gravel, rolled and covered with 
tarred pine , tpon which the paving blocks 
were placed, Prior to the paving, the gas and 
water attachments were provided to the curb line 
for all housea and open lots, thas avoiding the 
scnows complaints and difficulties arising from want 
of such a provision. The cost of intersections was 
charged exclusively to the property frontage, the 
only charge from general taxation being for the 
grading ot the streets, which ia done at an average 
expense of 75 centa per cubic yard, The cost of 
laying the Nicholson pavement was on an average 
about 2 dols, 14cente per square yard. The general 
opinion of the authorities and othera ia that no 
wooden — will Last longer than seven years, 
and would not average good longer than five years. 
Many of the wooden pavements in Columbus iy 
present an uneven and depreased aurface, 

Chicago haa—or perhaps mther had before tho 
great conflagration—400 miles of streets generally 
of greater width than those of Philsdelphia, Uf 
the Chicago streets, 90 miles are paved, 70 miles 
being laui down with wooden pavement of the 
Nicholson or improved kind. It been demon- 
atrated—or believed to have been demonstrated—at 
Chicago that the use of tar is no preservative of 
wood; and a considerable extent of paving has 
been put down without it with an opening of ] in, 
between the blocks filled in with a concrete of sand 
and gravel, ‘he general opivion of the officers uf 
poblic works aud of the people generally is that 
five years is an long a period as a wooden pavement 
will remain in a yood condition ; but where cost is 
a secondary consideration, and a renewal of way 
can be accomplished every five or seven years, o 
noiseless wood pavement is unexceptionable and 
preferable, ‘The Chicago Board of Public Works 
ts putting down a3 an experiment in some af the 
streets formerly laid with Nicholson pavement the 
De Golyear No, 2 patent wood pavement. ‘The 
principal advantage of this pavement appears to be 
the use of wool prepared under the Samuels pro- 
coas of ironising. It ia claimed that wood prepared 
by this process is impervious to wet and dry rot, 
ail the attacks of worms and insects, and that 
when weed for paving it is only subject to the effects 
of use or travel. The patentees aleo contend that 
their process gives a greater tenncity to wood, with 
——— no absorption of moleture. The 
coat of w pavements in Chicago has hitherto 
been from 1.50 dala, to 1,60 dols, per square yard. 
‘The cost of wood-paved streets 45 ft. wide from 
curb to curb, including repairs for ten years, is 
eatimated at 4 dola, per linear foot. Chicago being 
the great lunber mart of the West, with white pine 
selling at the rate of 14 dols. to 15 dola. per 100vft., 
furnishes facilities for wooden pavement at about 
half the cont at which the corresponding work 
eould be executed in Philadelphia and other parts 
of the United States, Notwithstanding thia local 
aivantage in favour of Chicago, Chicago olficiala, 
engineers, and residents appear to express a pre- 
fereuce for a good class of Belgian pavement, 
soluly on account of its greater durability, The 
streets of Cleveland, Uhio, were formerly paved 
with a class of rabble on the Belgian syaterm, but 















































Hat ali these are large boats, filled with power, 


STEAM BOILER TRIALS. 
Dvnixe the recent fair of the American Institute, 


, bas seldom—and we belicve never so com- 


It was evident that the ordinary method of trial 


With commendable Liberality the Doard of 


A surface condenser was prepared placing in 


steam pipe the steam was kept as 


Knowing the quantity of heat transferred fromm 


water by which that heat was traneferred, it be- 


An exceed of heat over that which would be trans- 
ferred by saturated steam indicates superheating, 
and a deficiency of heat proves some of the water 
to have come over from the boiler unevaporated, 
and the relative amount of water eraporated anc 
uneraporated aro calculated by a simple algebraic 
operation. 

It ia expected that the report of the Committee 
will soon be made public, and we shall give a sum- 
mary of ite reeulta. It is said that all the boilers under 
teat gave excellent resulta, being equivalent in every 
case to not far from 10 pounds of actual evapors- 
tion from a temperature of 212° Fahr, for each 
pound of fuel. 

The Committee of J 8 consists of Professor KR. 
H. Thurston, Mears. T. G, Sloan, and Robert 
Weir. ‘The readings were taken, and the log kept 
by selected studenta of the Stevens Institute of 
Technology, Hoboken, New Jerscy, and arc pro- 
bably very accurate and reliable, The amount of 
condensing water wag about 10 tona per hour, and 
ita temperature was raised from 45° to about 150° 
or 160°, ‘The amount of water of condensation was 
from 1 to 1} tons per hour. The boilers were of 
about 30 equare feet of grate surface, and about 
900 aquare fect of heating surface, Precise figures 
will be given in the report, 


Inom ror Monts Vinmo—The Btagnaroe Iron Company 
haa shipped J10 tone of irom for Monte Video by the Llorbert 
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not strictly ao, there being more space than wstal 
between the courses of stone blocks. Many etveeta 
in Cleveland paved in this manner ten or more 
years zinoe are now in good condition, with 
evidences, however, of wear, a8 was to be expected. 
It is estimated by the mayor and chief engineer of 
Clevelanl, that 10 miles of wooden pavement have 
been last in the city; all of thia mileage, with « 
small exception, is on the Nicholson system. Wooden 
a however, ia atated to have proved a 
nilure in Cleveland, although it has not been put 
down more than five years, “The authorities of 
Cleveland —who seem to be more difiienlt to please | 
than their neighbours —iested the merits of the De 
Golyvar No, 2 pavement, prepared on the Samuels 
plan of ironiaing, and they atate that they found 
that it cid absorb moisture; they accordingly plnee 
no confidence in it, ‘They aro now paving a few 
syvares with wood saturated with rosin, ‘The cost 
is 2 dola, 55 centa per square gard; aod the city 
epgincer states that he has more confidence in this 
plan than in any otber which has been teated. The 
expericuce of Cleveland a8 to wooden pavementa ia) 
the same as that of other towns, Although wood | 
payconts are pleasant and agreeable, both in ap- 
pearance and in the prevention of noise, the verdict 
of Cleveland is against them, whether they are pre- 
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As is the administeation of the works, so are the 
works themselves; aa is ihe management of the 
traffic, wo is the rowed upon which the traffic ia con- 
veyed. From want of proper maintenance, accidents 
aré common; traing quit the rails, and locomotives 
and rolling steck are damaged and destroyed 
rapidly. Signala are wanting where they are most 
reqiured, the number of employés is reduced for 
economy's sake, whence arise collisions, to the risk 
of life and property, and the serious lows of rolling 
stack. ‘The pointamen, it is alleged, intent on their 
favourite occupation of doing nothing, or of spinnin 
wool in their rude fashion, disregard the approac 





(Dec. 15, 1891, 





Possibly it was on account of bigh charges such 
as this, that under one wiministration 44 engi 
were condemned ew woase, and )) new ones colered 
to take their places; an order which waa not given, 
however, under the careful rule of Ismail Bey, who 
passed instructions that every locomotive bailer 
should, independent of the amount of work it had 
performed, be submitted every aix months to the 
teal of — preasure, and that after cach teat, 
a record of which shoud be stamped upon the 
engine, the working presaure should be reduced at 
least 15 Ib. 

The rolling stock of the Egyptian railways con- 


of trains, and often attempt to change the points | sisted in 1870 of 4498 wagons, representing a capital 


when the cugine or part of the Gain has passed. 

M, Delorine assures ua, npeaking of the | 
aud rolling stock mismanagement, that it is diflienIt 
to point out the disorder and indifference that exist ; 
the ideas thal appear paramount are to permit 
engines to mun at their own pleasure, to burn as 
much fuel, aud to deatroy as much atock as possible, 
Engines ready to start sometimes are kept standing 
for twenty-four hears under steam, waiting for the 
traina they are to draw to be wade up. The signal. 
men hare the crudest notion of their duties, and one 
eves on the arrival of trains after dark, white, red, 
and green lighta fhed with embarrassing pro- 


pared or not; at any rate, the verdict t against | fusion, due to the doubts of the employé who, un- 
them when a good quality of stone can be procured. | certain which should be diaplayed, shows all, he 
The contractor who put dows wooden pavements | trains teavel with a regular urvegularity, and the 
in Chicago, St. Louis, and other Western American | howra of armval and departure are as uncertain as 
cities, admitted to the Philadelphia committee that | the speed achieved, ‘Tbe lighting of the carriages 
all of them had, to some extent, proved a failure ; | and the lubrication of the axle boxes in mixerably 
he was, however, under the impreasion that wood |imperfect, owing whisper munours—to theartificial 
prepared with reein would perpetuate the use of| taste for oi] acquired by the railway servants, 
this class of pavement, Traing of empty wagons circulate porposelessly, 


wm and uo care la takes in loading merchandise, #0 that 
EGYPTIAN RAILWAYS. while one wagon is loaded far beyond its capacity, 
its neighbour, which ought to have carried part of 
the weight, does nothing. 1¢ is asuerted that there 
was onet a time when an 
entered into between some of the etuployds to have 
the passengers’ tickets printed in England on their 
own special account, Of course, alter a time this 
proceeding was discovered and stopped; probably 
ou no other railway system in the world would this 
corruption hare been possible, 

‘The number of Jocomotives owned by the 
Egyptian railways ia 240, a larger quantity 
than in required, judging from the fact that only 
100 engines drivers are employed. The following 
Table gives the particulars of the locomotives 
furnished up to 1869; 


Concluded from page 379. 

M, Tenens, in snnddbetitg the nad to reform, 
points out that the first step required is in a total 
change of the system of miministration, Itis necea- 
sary, he gaya, fo introduce a clear distinction between 
the wlministrativeserviceand the traflic management, 
the permanent way superintendence and the loco. 
motive and rolling stock direction, that the head of 
these various departments should be competent, 
honest, and zealous, aod that cach shonkd be ac- 
countable to the Central Bureau, In the prewent 
state of things neither the permanent way, the 
rolling stock, nor the trafic are manayed pro- 
perly. The tratic manager looks after the locome- 
tives, the locomotive superintendent looks after 
nothing particular, and the permancot way inepector 
looks after what dora not concern him. As an 
illtutration of the present state of the administration 
it may be mentioned that a rule exists, passed ap- 
parently to save work at the Central Bureau, that 
the railway employes are not to be paid at their 
variong stations, but that they must report them- 
selves to the central office for their salarica, From 
this arises a continual coming and going upon the 
lines, and a constant commetion in the service. 
And it is not an uueommon thing to seo engines 
muking the trip from Alexandria to Cairo solely for 
the purpose of conveying drivers and firemen to 
where they may obtain their pay. 

One of the most necewsary reforms would be the 
establishment of a Commission, which should in- 
vestigate the question of emgine and carriage repairs, 
maintenance, &c., the causes of accidents, and other 
matters, Itis true there exista a so-called Railway 
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This list ineludes au almost endless variety of 
types, due partly to the nctivity displayed by the 


arrangement was! 





{of 1,200, 000%. This stock may be divided as followa - 
locomotive 
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Total . ae 

It is almost superfluous to say that the repair and 
maintenance of rolling #tock are carried on in a 
manner equally extravagant with that of the laco- 
motives, About 1000 wagons come into the shops 
at Alexandria of Cairo monthly for repair, and work 
dove in the one establishment is often undone at the 
other, The absence of capacity on the part of the 
local employés, also, renders it imperative that the 
yebicles should be despatched to the chief ahe 
even for the most trifling requirements, The 
carelezsnces practised in handling them, the dofici- 
ency in their fkttings, faulty buffers, ill-ansorted 
couplings, coverless axle boxes, and so forth, are 
lively causes of damage, whilst their condition 





Commission, but this Commission is true to national | Peyptinn authontics in giving oniers to the various 
charnetesistica, Not only does it ignore matters | makers to build from euch of the wamerous patterns 
connected with the management of railways in| exhibited in the exhibition of 1502 as struck their 
eneral, but it preserves itself carcfuliy from study. |fancy. ‘Thus at the Toulak depét, ove may find § 
= Egyptian railways in particular; all ia left to| different passenger engines, 14 claases mixed 
chance, or to the grace of God; and, even if the | enghies, and 25 varieties of goods engines, besides 
Commission was capable, the want of compatibility [a sumber of diferent patterns of special locomotives, 
moonget its members would render it practically | Nevdless to say that such « collection involves end- 
useless. leas complications and expense in repain and re- 

Amongst other officers there exists a dignitary | vewals, and that it is totally opposed to any kind 
known a4 inspector-general, but who in justice|of ceonomy. Repairs, morcover, are extremely 





reacts upon the merchandise they carry, which is 
often damaged in transit. Moreover from the 
want of ayatem it results that loaded wagons are 
often left neglected and exposed to the no stall 
detriment of the vehicles and their contente. 

Such are some of the characteristics of Egyptian 
milways as deecribed by a French engineer, for as 
we eaid, we have drawn hieds from the information 
he baa eplleeted, But it must be remembered that 
despite all the corruption, indifference, and igno- 
rance, which have formed an teherent part of the 
Egyptian railway system, and which have been 
suifigent, not only to prevent progress, but to 
destroy what individual anergy and determination 
have effected in that country, that Freach engineers 
havea special grievance against the Khedive, because 
he hos shown a marked preference for aid from 
England and for English professional skill. That 
English agents bave from time to time in the past 
reaped unholy benefits from the country where all 
lay ready to their banda, there ean be no doubt ; 
hat if we mintake not, France haa been far more 
iguilty in this respect, and the consideration that 
ithese opportunities have vanished, may probably 
‘actas a powerful inducement—we do not hint at 
| M. Delorme—for French disparagement. Weshall 
j again refer to this question of Egyptian railways, 
and of Egyptian works generally, which aro likely 
to be of far more interest than formerly, now that 
the engineering matters of that country are placed 
im gol hands, and reform ia imminent with all its 
practical and moral benetita, 





THE DOVER AND RAMSGATE TRAMWAY, 

THE mrt careery examination of the plans Jately de- 
| posited at the Private Bili Office disckees the fact that 
| amongst them are a erect many iramway echraeea, Looking at 
| these latter by themselves we at once see that the provinces 





should be designated cicerone to distinguished | costly, indepemient of the fact that reckless usage | are receiving their shatu of attention iu this reepect, OL the 


visitors, Bentdles thin, the duties of thia individual 
have never been clearly defined. Sometimes he 





and carckesaness consigus engines to the aerip heap 46 tramway projects which will probably have to be dealt 
before they have perfonned any adequate daty. ‘Tbe | with next Sessiun, 5 ouly are eutropolisn and suburtan 


presides at committecs, sometimes forms « member | cost of repairs, indeed, have often been so grent schemes, whilst the reoalning 41 relate te country towns. 
Amenget the latter is one which we single ot from the 


of the Commission, sometimes he acours Europe for that it has been found cheaper to purchase new ; 
To take, 


engines than to muintain existing onea 
one example, the prices paid for some renewals on 
one of the locomotives : 


mechanics, and again, occasionally, he tries to in- 
vestigate the canecs of accidenta without success. 
la this way does M, Delorme criticise the exist- 








ing condition of matters administentive, and doulyt- -£ 
leas there is much juatioe in bis remarka; the con- Coaer fireboe an “ oe 
dition of things is deplorable, bat there exists real $0 tates wey Dace “Gees, a4 Sage 
cause for wonder thnt it is net worse, Zoylinders ... ; ~~ CSE 


rest foe notice, because It embodies several special featares 
which render it distinctive from existing linea Thi & the 
. Dover, Deal, Sandwich, and Ramagate Tramway, and its 
specialities are that it is proposed to comstragt 1 on turn- 
piko roads for the parposs of comnecting distant Lowas— 
an object never befure attempted in this counteyy—and 
that it is intended to carry merchandise as well os pas- 
sengers over it, The necessity for a more direct and fee- 


Dec. ts, 1871.3 
—————— 
quent means of communication then at present exists be 
tween Dover and Deal—which are 9 miles spart—hbas long 
been felt. There are, it is trve, coaches running between 
the two towns, but ther are foned at times to be imadeqsate 
for Ibe purpose, whilst the journey by rail betwoem thes 
two polots is abont 60 miles, and involves o ran to Ashfort 
or Canterbury. From Deal the line will bo coutinaed to 
Ranssgate through Sandnich, and will thus open ap a oew 
district. Upon the score ef local convesionce, therefore, the 
proposed tramway appears desirable. With regard to the 
engineering features of the route there lo net appear to be 
avy didicultles, if we except @ short pleco of steep road by 
Dover Castle, As however, the daily trafic is carried on 
noder onfinary conditions of care and ekidding the wheels 
in ileseensding the inefine, there can be mo difficulty in rum- 
ning tram cars in which all the whrels can be locked if 
wecewary, thus giving mich additional brake power. 

The construction of both tramway and cars will involve 
soveral pointe of interest, a+ neither will be built upon the 
rule of thamt principle so often seen in similar works, 
The valle will be of a single-beabed section — specially 
designed of coarte to sult the present application and 
the requirements of the Hoard of .Trade—and bedded jo 
conerete and asphalie, eo arcanged os to form a sonnd 
tramway, and at the sume time to preserve a gnod roadway 
for ordinary tra@ic, The careiages will have a much 
longer wheel base tham bs at present gives to them, while 
to enable them to turn sharp curves they will be pointed on 
an improved principle. The wheela will be coned and 
Aoagid similarly to milway wheels, and will rap loosely 
wpon fixed axiea Sech is an outtine of the scheme and of 
ita constructive points, The details of course are wot vet 
folly worked out, but whem the designs are completed we 
may have something more to say of them, The pronudere 
are evidently striking owt a path for themselves, and at 
Feast deserve credit for their intentions to carry ont a 
reascuable scheme on principles which are calculated to meet 
many objections to be fownd kn existing tramways, Lt sof 
course to he werked by horves, but will very probably 
before a remole date be turaed Into a steam-worked Hine, 
which would he much more ¢atiefactory. As thin Ine 
woull act asa feeder te the Londow, Chatham, and Dover 
asd the South-Eastern Railways, it will dowbtlear prove 
to the interest of theew companies to give thelr support 
to the acheme, to which we undersdand they are by po means 
opposed. 








NOTES FROM THE SOUTH-WEST. 

The Building Trades—The baikilng trades at Swindon 
are agitating forthe sine hours’ movement. Tho masters 
met on Friday evening, and decided that in the present state 
of trade, they ought net to be asked to give ep an hoer per 
day. They, however, expressed thei¢ willingness to pay the 
men by the howr, so that the loogth of a day's work would 
be option dl, 


Great Western Raileog Employfe—There has been 8 
meeting of fireat Weeterm Kailway employde ot Neath to 
consider their present position and hours of labour, The 
tageting resolved to make the following requesta to the 
direetors: 1, That ten hours be copsidered « day's work, aud 
that G0 hours comstitute a week. 2. That at the end of a 
week it shall be considers] « week's work, so that no calcula- 
tiom shall be made from the hours of one week into another. 
S. That all hours abowe 60 in one week shall be paid as over: 
time et the rate of eight hears perday. 4, That our Sunday 
duty be redwced as much as the business of the couspaay will 
admit; but should o man be required to work  eeveoth day 
on Sundey, be shall be paid tise and o half for it. 5. That 
weekly payracnte be aubstituted for fortwightly nes. 6, 
That a book be provided for cach man to ngs when cvm- 
meneing duty, and likewise when be has divpowed of bis 
train, sod made out his returns. 7. That for men in cher, 
of points, signals, and telegraphs, nine hours be considered 
fair day's work, and that 64 hours constitute week's work. 


The Forest of Dean.—Groat activity provails in the Forest 
of Dean district. There has scarcely ever berm ao good a 
densand for all descriptions of coal, amd prices bare improved, 
There bes been no falling off in the demand for Forest pig 
irve, and even with the peocent Uncotneee ordara can acarcely 
be kept under. Itis anticipated that a further advance in 
prices will be cbtained at the chee of the year, ‘Tho agita- 
tion amowg the colliers has now bern extended to the iron 
workers and engineers, 


Trow for the United States —The Nebo bas cleared from 
New for New Orleans with 610 tens of iron supplied by 
the Nentygh ani Blaina Iren Company. The Lothair bas 
eleared from Cardiff fur New Orleans with O10 tons of rail- 
way iron supplied by the Hhymweey Iron Company. The 
Embla has cleared from Cardiff for New Orleans with 
DAG tome of railway iron supplied by Merere Gerst and On 
The Elizabeth bas cleared fron Cardiff ke Galveston with 
500 tens of railway iron supplied by the Abentare lrom Ceen- 
pany The haa cleared fren Newport for New York 
with 44° tone of iron supplied by the Blaenavon [ron Com- 

y. The Ydue bes cleared from Cardiff for New Orleans 
wap one tows of railway iron aupplied by Meesre, Guest 
Oe 


* Swaneea Harlour Troet—The teonthly meeting of the 

Swansea Harbour Trustecs was held on Monday, The fisenoe 

committee reported that the revenue of the port had increased 

during the past five months to the extent of 17001, as com~ 

pared with Che corresponding period of 1870. The debentures 

s the trust are being ensily renewed or replaced as they fall 
oe. 


Coat and irow Experts from Newport.—The quantity of 



















































to infuse renewed <uragy inte ite works at Pontypoel, 
Lower Mill, only part ui 

be pal into full 

Ne. 3 ie belie, 
Company is 
loocenotice built 
arrived on Haturday; anda brodge ower the Afon Llwyd, 
leadin 
alte 
Bind arch, ‘There are threats of a strike among the loenl 
colliers, nad coal has bora advanced in consequence Gd. per 
ton to the consumer. 
easce, the aspect of business at Poatypool ts encouraging. 
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coal exported from Newport in November to forvign ports 
woe 36,619 tons. 
DH tons: Barcelona, 2923 tens; Genoa, 1944 tons; Tamaica, 
DH tone; St: Thonas, G1 tone, The exports of enal esast- 
wise daring the month amounted to 71,791 tons. Tho railway 
iron exports of the month ware 718% tons, of which 106 tons 
went to Haltimere, 1154 tons to Mollendo, L262 
York, and 1207 toma to New Orlenns. 


The following ports each tock more than 


tons to New 


Trade at Cardig’—Trade continues active at Cardiff. The 


ateam coal merchants have advanced their prices about 6d. 
perton. An excellent demanit is also experienced for house 
ecal. 


Pembroks Doct.—Anothgr batch of massive iron armour- 
toe, come of them weighing 14 tone each, hare arrived at 
embroke deckyard for the turret abip Thunderwr, It ix 


expected that the Thanderer will be ao far completed by next 
March #9 to adanit of her hela 
of the moet ponderous irunel: 


launched. She will one 
in the world. 


Trade ot Merthyr. — Nothing ean be betier thas the 


present comfition of tradeat Merthyr. The coal trade is in 
6 flourishing condition, and the iron works are doing « large 
—_* business. Some hearty orders have been just coa- 
mayan * 


Seorrn and Wye Railway.—Favoursble weather has 


enabled the contractors for the new branehes om the #evern 
and Wye Railway to prosectite their operations. It is ex- 
pected that » tunnel at Mosler will bo ready for the pasenge 
of trains carly next year. 


Poutypoot.—The Ebbw Vale Company seeme Sotornlaed 
whick bas beon used hitherto, ie to 
eperation; and et the Race, the furnace 
re-buill. The Pontypool Iron and Tin-Plele 
so pushing on its mperations with vigour, A 

Ke the eanpany, abd named the Pontypool, 


from the town to Trevethes Church, ia being 
to adanit of the engine and traius passing under the 


With the exception of thie ercem- 


Toon fer dlerodria~The Caroline erew steamer, has 


cleared from Cardiff for Alexandre with 1000 tens of bar tron 
supplied by the Aberdare Iron Company. 


The Dock Question at Bristol.—Two commissioners, 


Mesers. Stepbeneom and Ball, appointed by the Beard of 
Trade to investigate the prospects, engineering and financial, 
of rival aches for ocren i 

mouth aed the Portishend, have visited that city, 
week, in company with the res 
over ihe sites and works of bot! 
tien of which they spent mene hours. 


ocks at Bristol, via., the Aron- 
Yestenlay 

tive engineers, they weet 
uadertakings io the imapor- 


Deuniery Gud Matmesbary Raileoy—A railway is pro. 
vend betweee Dauntery and Malmesbery. The 
ine is supported by Mr. Sotherun Esteourt, Colonel Miles, 


Mr. Powell, MP, &e, The estimated cout is 00,0017, and the 
Great Western Coanpany will eahecribe half the capital, 
gesraniee 2 per cent. on the local capital, and work the line 
at HM percent. of ihe grees receipts. 


Pristel Wagon Works Company ( Limited.)—The direetors 


of this company have declared an interien dividend at the 
rate of 5 per cent, 
September 40, The 


per anoum fer the balf-year endieg 
ivitend is payable, Decenber 21, 


Welsh Rutheapen—Notice has been gives of an intended 


spplication to Parliament for powers to abandon the Aber- 
dare and Central Wales Junction Railway. 
thought that the Londo and North-Western Company 
wow 
direet agoeas to the upper 
Hendda valleys, but thas expectation has been disappointed. 





It was originally 


have aupported the project in order to obtain more 
ion of the Aberdare and 


NOTES FROM SOUTH YORKSHIRE, 
Soerrize, Wednesday. 

Midland Institute of nag Te ae Wedneslay lass the 
rxutbly meeting of the Midland Institute of Enginecrs, 
ender whieh bi ere included all] the mining engincers in 
Yorkshire and most cf Derbyshire, was beld at Barnsley, in 
the recans of the Inetitute, Mr. Soiges presiding. ere 
wea very gotel attendsnce, Mr, Mills (Messrs J. Mille 
and Scns} of Neweastle-on-Tyne, read an interesting and able 
wr on “ Craig and Midder'a Patent Magnetic Leck fer 
Eley Lampe” The writer abowed that all previous isven- 
thane had hitherto failed in preventing the miners asd other 
persone working in collieries from opening their lampe with 
forged keys aol variows implements. The very numerous 
am serious explosions which have eceurred through lamps 
having been tampered with, said Mr. Mills, fully demen- 
strated the great need for a lamp which could not be opened 
except by proper persons. He then explained the construc- 
tion of the magnetic lock, which in in ues at the Naweastle 
aml Woodshutia Collieries, Stalferdebire, The lamps are 
self-locking by being screwed round and cannot be opened 
without the ald of a powerful magnet, which weighs about a 
warter of a hundredweight, its cost being 4), Ms,, including 
tame. The locking principle can be adapted to lampe at the 
cost of sbout Is, per lamp. The paper was ordored to be 

printed by the Seciety, together with the disgrams. 


Coal Trafic; Yorkohire and Derbystire to Lowdon,—All 
the culberies in South — » ia Derbyshire are at 
Present experiencing a peri great prosperity, an 
although they are producing as much as quale, the exmand 
is difficult to keep wp with. The quantity of conl ernt to 
London lest month was the largest over sent in any — 
month. The Midiand greatly exoreds ite provious monthly 
tomunge, but there ia a» marked falling off on the Great 
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See 
Northern and Londos and North-Western routes. The fall- 
ing off by the Great Northera is 7108 tons, chiefly brought 
atent by the faet of ain South Yorkshiew pits who work the 
Silketone ecam having forwarded 4720 tous less to London 
than they vent in October. The quantity of Barnsley somes 
tual sent in Noverober is about the same as in October, tow of 
the principal collieries having, ent but if7 toma mere. Ao 
usual the Uvebyehire and Nottinghamshire pote sent «nm 
immewse quantity to Londes durng the month, viz, Clay 
Cross, 35,615; Eckinton, 10,016 ; Codnor Park, 5e08 ; Longley, 
14,484; Sheepbridge, 9792; Staveloy, 6567; and Pileley, cele 
tone ‘These figures prove that trade is exceptionally good, 
especially for tbe wetropolis, 


New Furnaces in North Lincotnshire.—-Tho number of 
furnaces in North Lincolnshire is increasing very reply. 
The Frediegham Inn Company, Frodinghum, have just 
started a now oven, and Mesra Dawes and Co. of Eleecar 
(South Yorkshire) and Frodinghem, are bullding four im 
addition to their three eld ones. Other eatensive additions 
are in contemplation in this district, and asthe field is ¢x- 
cerdingly extensive, we may confidently anticipate that 
Grimehy will become a sort of second Mitdlesbrough. 


Absadomment of Proposed New Works scar Sheffield. Tt 
is announced that Messrs, Commell, Wilsou, and Co, who 
proposed to erect large iron works at Heeley, pear Shedlield, 

#6 shaniomed the kes of erecting them there. 


Leeds Sewage Works et Knostrop—On Wednesday tho 
mayor of Lewis and abowt forty members of the Town 
Counel! visited the works at Knostrop to ine the A. B.C. 
process cf dealing with the town sewage. The outfall is at 
the rate of 12,000.00) gallons ench 24 hours, about « sixth of 
which, or 9,000,000 gallons, is diverted from the main stream 
ty be operated upon under the A. B.C. process. The re- 
taining 100,00) gallons per day are carried away, evel 
ultiuately get empticd into the river, The effluent water 
passes off at the tate of @ million gallons per 24 bourse, A 
quantity piseed in a glass tubo was ing by the Council, 
and nm as clear as the t water. About 45 tons of 
manure heave already been got, which hes been enld at U2. 100. 
pee ten. The evoretary extuuaica that every 100,000 gations 
will produce 14 tong of manure. The present works at Kne- 
srop have coat about 10,000%, asd they ean be exteeded, ao 
os bl with the sewage of the whole town im about nino 
mant. 


Trade of Senth Ferkahire—Tho whole of the trades 
earned ow in this district are in a most flourishing condition 
throughout, ond in o good many cones overtion is being 
worked in order ta keep up with the orders. 





LARGE AND SMALL ROLLS. 

Ts * Miscellancous Holling Mill information,” ixtucd 
Lewis and Rossiter, Pittshurg, Pa. the following question ip 
asked and answered 

“ ee diameter _—_ —— to do with the 
size of the billet necessary to fill a of given sige? To 

ut the question more plainiy before you: Will o billet or 

that will fll to a sicety « grote of certain size in 

rolleaf Bin. diameter, alec ne exactly fill a groore of same 
size in rolls of 12 in. o 16 im. diameter ? 

* Answer. A billet that will exactly Mill a groove in &-in. 
rolls will over Gl the same ¢ im rolls of 12 or 16 in, 
diameter, for the reason that the emall roll elomgntes the iron 
more than does the larger rolls; the larger roll spreads the 
iron sore then the emaller dismeter. Templute that are used 
for (urmang grouves in galde rolls for ovals, diamonds, and 
other shapes show that when the templets are used for Bin, 
rolls as are used for 12-in, rolls, the difervence mest be made 
by letting the rolls jump when working, or by # difference 
in size of billet asex little thought om the subject will 
make quite plein the pristiple which governs the maticr, 
which as this: The larger the diameter of rclls the greater ia 
the bearing that they have on the iron being rolled, and im- 
stead of large rolls rolling out im length, as does the amall 
rolls, they make the iron more dene, and, as we said, hare a 
greater tonteney to spread it. 

“We give the followleg to more fully conver our mean- 
ing. Fur the sake of contrast, we have chosen nearly about 
the Largest and cmalleet diameters of rolls that are employed 
in iron rolling. Let two pieces of iron be taken, of precisely 
the anme size, and cut precieely the same length, aud, afer 
they are evenly heated, bet vee be rolled thinner om a 24 or 
Adis. plate mill, and the other to mame gauge on an & or 
101s, mill, plain rolls, allowing cach to ep: all that it will 
as it sstraight through. The piece drawn out by the 

rolls will found Jonger than the other, while tha 
piece rolled om the large refle will be found to bave spread 
more than that rolled om the amaller rolle Had the pieces, 
when tolled, bors confined in a groove eo that seither could 
have d, even then the iron rolled on the smaller rolls 
would hare been the longest. 

* Another point towehang this subject is, that irom rolled 
on} diaweters is more solid, more choecly approaching 
irom that has been hammered, than that which has bees 
rolled om rolla of sesall diameter. This di@orence is not pet- 
ceptible, maybe, in all cases, nevertholens it is ofact. ‘ 

* ts conclusion, we answer yea, the diameter has eometbing 
to do with the size of billet nece: to fill a groove of certain 
size. A billet that willezactly filf a groove in 4 tp. rolls 
will & when entered in a groove of same size in 16 in, rolls.” 





ment of 
by Mr 


Cowprseras you Straw Lavycues—The arran 
warface condeseer for etcom launches, desi 


d | Alexander Crichton, of the Cork Steam Packet Company, 


and described by us on page 23 of our tenth volume, 

Intely undergone rome farther trials with vury satisfactory 
resulta, Mr. Crichton has desigaod a new firm of boiler 
specally applicable to steam launches fitted with condensers, 
and we bupe sixetly to be ablo to give full particulars of it- 





SIMMONDS'S GOVERNOR. 
We subjoin illustrations t of 
tenn oo or water whee, daslgne salgned. by Sir. William 
of Hartford, Connecticut, Fig. 1 being a side 
vertical longitudinal section. In these 


g, fittieg around 
ua th for i and the 
framo,a. Upon the side of this 


small berel-wheel, 4, gearing into the horizontal | three 


which is fast on shaft, j, to the upper end 

@ common ball-gorerner, actuating the 

@, &. This aloevo moves the arm, m, attachod to the % 

to the opposite end of which is fixed the arm, o, attached 

its lower emd to the fork, s, which controls the sidewise 

that, when balla of the 

be shifted from the centro of 

the amallest, and when te a a the se oe oteet 

ia ¥ the opposite « 

ill be produced. 

The pulley, o, be a. 


tapon ite side, which serves 
n for i and for the shaft, b. 


Within this 


is so adjusted that, at t 
to obserre, the aleero, &, will be 
vertical play, and at this point it should 
, is the centre of the length of the pulley, d, 
he pulley, o, will revolve synchronously, 
8 greater lond to be thrown on the engine, or 
the balls will fall, and the belt, d°, will move 
end of the pulley, d, This will cause the 
vo more slowly the pl , ¢, and will 
to move lengthwise in the direction indi- 
» which movement, by means of pro 
made from the collared groove, w, will allow 
or other motive power to have scores to the 
this movement will comtines till enough of the 
wer is adusitted to attain tho desired speed, when, 
the belt, d*, will more back to the cemtre of the 


a 


HEE 
i 


: 


mi 
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bat—and this is tho im; 
the shaft, 6, will not more 


1 


E 


ae 


concerned. 


the shaft in the opposite di 


a this arrangement is to prevent 
Operated upem after it is 

would be the ease if t adon the shaft, 6, 
continuously, After is open 

move it further will, of course, be 


the 
pen 


THE LOSS OF THE RANGOON. 
To THe Epitor oF Exqixeneino. 


toamer on 4 fine quiet evening wihinewo miles o 
hartowr om the let November. Hw bers 


the in halted outeide 
shpat ge whilst doing 
to set noress the harbour 


Ae 
the harbour 


ter lying about a mile from the 
shore to the westward of the vessel's courso to Australia. 
hen the Rangoon 


by 
steaming her in 
the air and went down on # lovel k in 15 fathoma, the 
oaly water so shallow in that nelghbourkood at about two 
miles from the shore, Sho lay nearly upright with her top 
mail yards swash. 

ions of rocks are li 


been sent to tow the 
cited her insurance 





[Dec, 15, 1871 


or the door would not shat, 
y enso, it was of no im- 
not tight. 
from memory of the harbour 
make the explanation better under- 


SANDY SHORE. 
fe : 


cs aoe Bae 


HIGH STEEP SHORE 


The raising of the Rangoon is merely « financial question. 
During the peat five or six months, the winds will be light 
and from the N.E- Squalis may be expected in March and 


A acu 

ion tate aa depth 
) having a gen: pt eoren 

bottom. bay is open only in n south-casterly 

and is bounded by h land 

therefore well 

monsoons; it is freqaented by most 

ships for coals and orders, Ae. 

more coven cteomers ls femmes rigor tl rere perdi 
"a steamers mot to exc! pemengers cargo, 

One may therefore safel conelade that the iMprovement of 

the harbour is well worth comsideration, alt it has boes 

ent mrad the engineers lately employed by the Ceylon 
werniben 


po} gordon 
of in any wea 
would then 


of rocks on which 
fathom of water; tho bank is not at all 
on it, 


inquiries mace, from the appearance of the island, and the 
natural breakwater which comtracta tho entrance of the bayou 
the western sido, that the rocks are of small dimensions, 
probably the blunted points of conical stome heaps, similar to 
the island, in which case the whole of thee could be removed 


bour, 
‘ul 4 


Caddaa might take two or jaste each, bat not more, 

#0 that at the rate of 100%. per blast, or say [XXM. for all 

works, Galle harbour may be made as comfortable o port as 
any captain would wish to meet with, 

a financial point of view thero peed he no difficaltios. 

i ground is anly about 1} miles Jong, for 

to pay Si. in and out, besides port 

oorings, say 6f.im all. After the works 

|, « charge of St. per vessel for harboar 

improvement dacs would pay off the outlay in three years on 

the usage of the port; a charge of Sls, a vessel for 

another period of thrte years would return an ample interest 


om that outlay. 
Tam, Sir, yours faithfully, 
London, Dorember 4, 1471, 4. Terra, CE. 


A Wister Gagpes ar Rome—Among the many im- 
provements about te inate be 
rticu' teful to 

i Clty of the 


the same plans will be an 
be the National Theatre of United Ital 


of , as yot hantly conselou 
phn § ro Many ef the 
infleential name im Italy will be patrons 


house, which is intended to 
ly, with a 27,000,000 
cir growing 
and moet 

the eeheme. 
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ROTARY SHEARING MACHINE, 


DESIGNED BY MR. ROBERT BRIGGS, ENGINEER, PHILADELPIIIA, U.S.A, 


Fics 


FICS 








Wx annex iusteations showing arrangements for adjust- | into straight parallel stripe notwithstanding inequalities of 


ing the cutting dises of rotary shearing machines which | 
have been designed by Mr. Hobert Briggs, of Philadelphia, | 


and which have been lately patented in this country. Mr, 
Briggy's plans may be best rided by referring at once to 
the engravings, in which Pig. 1 shows an elevation af a 
shearing machine with his plana applied; Pig. 2 is 
anend view; Fig. 3a plan drawn to a emaller seale; and 
Fig. 4 « transverse section through the cutter shafts, showing 
an end view of the fixed collars and follower collars. 

In those figures A, A, aro the cutter shafts geared together 
by pinion H, and mounted in the beadstocks, C, C, 
Sxed to the Upon the ahafta, A, A, are slid 
the aloeres, E, E, dtting eng af eetonfasonday feathers, a, , 

formed 


surface as shown, and upon them are 
vea, F, F, with internal screw threads. At 
end of oach sleeve, F, is placed a fullower collar, G, which 

hold the eutter rings, IT, against the Manges, 4, on the 
the sleeves, E, the end cutter ring being held by the 
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justed in the 
Y, of the guard plate, L, that » straight po direction 
from the 


Pp 
codinaly lesequier ogee ha come from the rolls of a 
sheet I {which edges do not adfeed any fecdty for geidasce) 


thickness or buckles in the plates, and notwithstanding 
inequalities of diameters or unequal sharpness or irregular 
setting of the circular cutters at least within the limils of 
thels brregalaritios in tice. In place of the guide rollers, 
N, grooves cam be formed in guide blocks of metal, of 
hardened stcel for instance, bat the construction described 
is preferred. 

A similar disposition of guard plates and rollers or fixed 
guards may be affixed to the back sete of shears having 
tuciprocating knives or cutters as im orlinary plate shears, 
only with several cutters to shear two of more parallel edges 
at ance. 


Ratiwars.—A few further from the railway retarns 
will not be withowt interest. At the close of the year 1460 
therw were 10,433 miles of line open in the United King- 
dom ; at the close of 1870 the number of usiles constructed 
was 16,557, showing an imereaso of mearly 50 percent. In 
England (ineluding Wales) the increase in the ten years was 
from 7585 miles to 11,048; in Scotland, from 1486 to 2519; 


cal ticket-holders, 
pega liek semis on solunoy "pomngan iamehook 
umber o inary ogers in 
from 136,954,904 to 288,083,021, and the season and 
nares | ticket-holders from 99,400 to 118,110; in Seot- 
1 ordinary passengers from 16,495,221 to 27,046864, 
perecogery from 9,28%588 to 14894018, 
to 613, 
season, » ticket-holdere from 7585 to 14,531. 
The number of miles travelled by trains opengl 
Soch to sanfarny pe ay snaalagesd 02,243, ia 
1860 to 169,067,572 in 1870, an increase of 65 per cent.; in 
England from 95,701,925 to 189,010,284; im land from 
TE087,120 to 2E815,t74; in Ireland from br pate to 
41914. At the close of the year 1870 the capital received 
by the railway companies of the United Kin, amounted 
to 34,1061. per mile constructed; in at 33,6800.; in 
Scotland, 24,816/.; im Ireland, 15,7800. ome receipts of 
the railways of the United Kim in 1870 were equal, 
upon an average, to ISON, per tin England, 19014; in 
Scotland, 982!.; in Ireland, S28 The Aare teeeipés from 
ordinary passengers on the railways of United Kingdom 
- _ (not ine’ Sen eee Re ee anaverage 
not quite a shilling per passenger ; averagu ex- 
ceediad 16 Tirmee, 





Gay RAILWAY PROJECTS FOR 1872. 
(Cometuded from page 372.) 

Tue Midland Railway Company have made several do- 
posits in consexion with thelr lines. In the first place 
they propose a line of 10} miles from Hasop to Dore to 
connect the Rowsley and Buxton Railway with their 
Chesterfield and Shetlleld line. They next propose a line 
of 54 miles, commencing at the Mkestom Statlon of their 
Erewash Walley Mne, and terminating by « janction 
with their Nottingham and Mansfield line at Bulwell, A 
braueh line, 1} miles in length, is proposed from the Hal- 
well line to G and is to be called the Watnell New 
Colliery branch, Next comes a line of 4) miles, to be 
culled the Glowcester and Berkeley New Docks branch, 
whick will start from the Bristol and Gloucester line at the 

-road Station, and will termimate sear the 
Gloucester and Berkeley Canal. From this lest branch 
they propose a fork of half « mile back to the Bristel and 
Gloucester line, In Yorkshire they propose a junction be- 
tween thelr Leeds and Bradford line at a point where that 
line crowes the Bradford Canal, and terntinating by a 
junction with the company’s Otley and Iikley extension at 
Guiseley. By another Bil the Midland Company propose 
alive of 14 miles, to be called the Shireoaks and Donenster 
Rallway. It will form a junction between the company's 
Manstield and Worksop line, now la course of constraction, 
and the South Yorkshire line of the Manchester, Sheftiehd, 
and Lincolnshire Railway Company. By « fourth Bill the 
Midland Company rock to construct five limes, the 
first of which is 21} miles in Jength, and commences by a 
junction with the company's Nottingham and Lincoln line 
at Nottingham, terminating by a junction with their Syston 
and Peterborough line at Saxby. The Maston and 
Rushton line is 14 miles im length; it commences by a 
juncton with the Syston line at Maston, aed runs into tha 
Midland mala line at the Rushtom Station. From the first 
Pp line—the Nottingham and Saxby—a branch, of 
43 miles, to be called the Croxtoe branch, is proposed. 
Another branch line, of 1} miles, is proposed at Melton 
Mowbray, and, finally, a short curve of 3 furlongs is to 
cownect the Manton and Rashten line with the Syston and 
Peterborough Rail at Manton, The above fines and 
branches give total length of about 82 miles 

Under the tithe of the Midland and South Staffordshire 
Railway, we have six lines proposed. The first leaves the 

Railway at thelr Water Orton Station, and passing 
by way of Sutton Cold6eld, terminates at Aldridge, Staf- 
ford. The second line commences at the termination of the 
first, and joing the South Staffordshire Railway at Rushall, 
The third line will anite the second with the Wol- 
verbampton and Walsall Railway, now in courte of con. 
atraction, The fourth line will be « branch from the firs, 
leaving it at Aldridge, and terminating at Nortoa. Lise 
No. 5, ls a continuation of the Inet to the Cannock and 
Rugeley Colliery Company's workings, whilst No. 6 & a 
branch from No, 4 to the Cannock Chase Collieries. The 
Midland and South Stafford Railways Bill includes sine 
lines, the first of which starts from the Birmingham and 
Derby section of the Midland Railway at Curdworth, 
terminating near the Birmingham and Kingsbury turnpike 
road. The second line is a branch from the Birmingham 
and Derby line at Casthe Bromwich to the termination of 
line No. 1, The third line starts from the termination of 
the second, and terminates at Suttoa Coldfield. The fourth 
line is « continuation of the third to Walsall, where it ia to 
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jolm the deviation tise of the Welverhampton and Walsall 
Railway. The Gfth line is to connect the fourth with the 
South Staffordshire Railway, whilst the sixth is a junction 
between the fourth and the Cannock Chase Keilway, Rail- 
way No. 7 is a branch from railway No. 3 to Sutton Cold~ 
field, No. 8 being a continuation of No. 7 te the Sutten 
Coldfield Railway Station. The sinth and last line is a 
branch from Noa. 7 and 8 to Lichfield, where it is to join 
the South Stafurdshire Railway. The Birmingham and 
LichGeld Janction Railway la a scheme which starts from 
the South Staffordshire Railway at Lichfield, and passing 
by way of Sheewtone, terminates by a jumction with the 
Sutton Celdield Railway, where Ut crosses the Park-road, 
Sutien Celdéeld. A branch line is proposed freen the 
Grand Janction Railway, where it creases the road from 
Wolverhampton to Stafford to Brewood. The Clevelend 
Extension Mineral Railway is a Tine from the Saltbarn 
extension branch of the North-Eastern Railway a 
at Skelton to the North Yorkshire branch of the same 
way near Glaisdale, in the North Riding. 

The South Midland Railway scheme has for ite object the 
construction of railways from Lydney to Wootton t, 
from Nailsworth to Malmesbury, from Dudbridge to Strood, 
from Wootton Bassett to Hungerford, and theace to An. 
dover, and from Knitbary to Dasingsteke, in connexion 
with the Great Western and other railways, The Cheshire 
Lines Committee apply for powers to construct railways in 
Manchester and Warrington im connexion with the autho- 
rised new lines of the Manchester, Sheffield, and Lincoln- 
shire Railway, This latter company are promoting three 
Billa, by the thrat of which they propose # branch from 
thelr line at Kiveton Park, in the West Riding, to Cage oo 
field. By their soomd Bill they propose @ railway from 
Market Harborough to Workaop, with a beamch to Notting- 
ham. The line will connect the company’s railway with 
that of the Rugby and Stamford branch of the London and 
North-Western Railway. By their third Bill the Man- 
chester and Sheffield Compatiy ask powers for a Uranch line 
with connexions, starting from their own line at Worksop 
to Doncaster, where it is to join the railway of the South 
Yorkshire Railway and River Dun Company. 
shire and Yorkshire Company propose to extend their 
Shawforth branch to their Bacup branch, to constract # 
branch from their lime at Newtom, Manchester, te Hollin- 
wood, also a branch from their line at Long Millgate, 
Manchester, to thelr Fast Lancashire Une at Radcliife, 
From the latter point the line is to be connected with the 
Liverpool and Bury line, in Redcliffe, This company in 
the same Bill propose a branch from their Blackburn, 
Darwen, and Bolton line at Eccleshill to Over Darwen, 
The proposed Market Harberongh and Worksop and Not. 
tingham Railway is a line from the Regby and Stamford 
branch of the London and North-Westera Company to the 
Manchester, Sheffield, and Lincolashire Railway at Work- 

The Nottingham line isa branch from the firet, which 
it leaves at Colston Bassett, terminating in the town of 
Nottingham, The propoeed. Newark, Melton Mowbray, 
and Leicester Railways consist of eight lines and branches. 
No, 1 is from Newark to Bottesford ; No. 2 from the latter 
place to Melton Mowbray, and No. § from the latter place 
to Leicester. Nos 4 and 5 are branches to the Great 
Northern Railway at Dottesford, No, 6 being a branch from 
No, 2 to Waltham ; No. 7 a branch to the Midland Railway 
at Melion Mowbray, aod No. Ba brauch to the same line 
at Leleoster. 


The Nerthampten and Banbury Junctlon Railway Company 
propose a junction between ap authorived branch of their line 
and the Bedford and Northampton Railway “hailey meemea | zPe 
The proposed Northampton and Daventry Railway starts 
from Dedford, Northampton, aed terminates by a Jenction | 1008" 
with the Bedifort! and Northampton Hailway at Northampton, 
The North-Eastern Company Amery to constract railways 
between Sunderland and Harthepool aed the Stockton and 

lines, and at Middlesbrowgh and York. They 
also propose to divert the River Doo at Jarrow Stake, and 
construct quays and wharves'on the banks of the river 
whea diverted. The London and North-Western and the 
Caledonian Companies and the Citadel Station Committes 
are applying feran Act (o enable them to construct a namber 
of new lines and connexions as well as a new street near 
the Citadel gtation, Carlisle. The railway scheme consists 
of no less than twelve short lengths of line, The proposed 
Liverpool and Birkenhead Subway and Rallway starts froen 
Tamesstreet, Liverpool, passes tinder the Goree Ww: 
and the George's Deck Masin, amd thence under the River 
Merery to Argrle-street, Birkenbead. Asother proposed 
tine ia Liverpool is to rus from the Brunswick etation of the 
Garsion and Liverposl Railway to Muskisson Dock, There 
are four sets of plans deposited for ruilways to cross over 
the Sererm Dy ridges, amd one for a line to pass ander it 
by stusnel. The tirst line commences by « junction with 
the South Wales Railway at Caldicot, and crosses over the 
Severn to the Bristol South Wales Union Railway at 
Almondsbury. The second scheme convects the same two 
railways, lowing the former at the Chepatow Bridge, and 
joiming the latter at Almondsbury. The third bridge 
sebesne comprises several lines of railway for connecting the 
lines eastward ond weatward of the Severn, and a new road 
aud bridge in connexion with the railway bridge over the 
river, ‘The fourth scheme consists of a 7 from the 
Lydney station of the South Wales Railway to the Gloucester 
and Berkeley Canal. Company's new Docks at Holly 
Hazle with eo There is tobe a toll bridge over the 
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Serern connecting Lydney with se tn Gulden Monat thn Wileachanshan and Walid tavern cuenta Ldnay oth Bebales: ‘The tenad[Saight Sn mljah uole te oles of i Canals The tunnel 
scheme leaves the Bristol and South Wales Union Kallway, 
at Almondsbury, and uader the Severn joins the 
South Wales Railway at 
Although we have noticed a number of railway schemes 
there yet remains a goodly list of lines before ua, the 
names of which alone woald oceupy more space than we can 
now devote to the eabject. Our further remarks must 
therefore be brief; we can in effect only indicate the 
direction In whieh surveyors and levellers have been busy 
daring the past month. In Devomshire a line is proposed 
frows the Seath Deven Rallway at Laira Greea to Mymouth 
and Devonport. We also observe that the Devon and 
Somerset Company are applying for powers to raise ad- 
ditional capital, and for am extension of time There ly 
also an application to revive the powers of the Henley-in- 
Arden Railway Acts of 1861 and 1864; the line is buts 
short one ef some three miles or so, and is partly con- 
stracted. A similar application is also made in respect of 
the Ipawich and Felixstowe Railway Act, 1865. Then 
there is a branch line proposed to be made from the Great 
Weetera Railway at Windsor to Ascot, also a system of 
earrow gauge lines in connexion with the Whitehaven iron 
mines. There are of cours a numberof deposits in con- 
nexion with Iileh, Seoteh, and Welsh railways, aa aleo for 
lines in the Isle of Wight, a railway from Llnnberris to 
the top of Snowdon, aa well aa for tramwaya every- 
where, Amongnt the miscellancous deposits we tind one for 
a system of International communication by means.of steam 
veteels and a new pler at Dover ia connexion with the 
London, Chatham, and Dover and South-Eastern Railways, 
of the success of which scheme we have no very creat bupe. 
A Bill for a similar purpose on the Newhaven and Dieppe 
route carries with it no greater amount of promise than the | hora 
previews one, Another interesting scheme is the Brighton | 8&T 
and Lomdon sea-water supply, by which it is proposed to 
bring cea water from the former to the latter place, by 
merans of sundry pumping stations amd reservoirs asltuated 
en roule. There are of coarse a number of Dills for péers, 
harbours, cae worka, water works, a4 well ae for various 
provements. These all goto make up a very long list 
of Private Bills, ome, however, which we shall find 
ably shortened by the time the Committee commence their 
work. Wesball as usual watch the progress of events in 
railway committees, which bodies, we believe, will have some 
heavy ‘work to get throwgh during the Seasion of 1872. 


CHARCOAL AIR FILTERS. 
Tus following aureetng letter addressed by Dr. Lethe! 
to the editor of the Times, and relating to the power 


E mereabe flerwart charcoal of oxidising sewer ualasms, is eo 
jeserring of attention oak we reprint it. 


Sir,—The which oat Arai arena! poneene of absorb- 
ing and moe OF ae of pellic antel , fewer miasms de- 
werves & Lave of me attention than the very 


modest haste et of ite discoverer, Dr, Stenbouse, in the Timer 
of yeaterday ta likely to secure for it. 
known to chemiste that charcoal has property of 
aioaing offensive effluvia, for at the chee of the Inst 
century Liwits, o German chemist, directed attention 
to the fact that powdered charcoal would deodorise and 
disinfect moet putrid substances, and in the year 1806 
Girawd recomnmended it for the deodorietion of night- 
In 1814 the subject was investigated scientifi- 


pt oy Sree have ay ed for ; oe Ses 

ie benour of being one Lay allinte 
of the Be Society. ing con ol was first struck with 
the fect, communi to him J, Mr. John Turnbull, of 
Glasgow, that when Patio poo ve covered 
over he few inches h te 


the air, though the bodies rs midi p eomieer not stibe baat 
disagreeable odour is ovolned. This re be veeited et in 133 


bu pt pe ofa full cat and two rate in 
thee of earoa powder anf hespin Searles Som se ee 
ww Pee meams ere at wor! 
eee Tike antaais f 


FP decayed as usual, but without 
discoverable efurium of any sort of offensive consequences 
whatever, for the charcoal absorbed the putrid gases and 
eoused them to enter into chemical combination vith the 
exygen of the sir, forming ianecuoua and odourless oomn- 
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Mr. Harwood, was instructed to Teport on 
means o| putting them into o 
the City was therefory pel 
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gate street on 
street; by Whiterhe 
Sosnerset-strect ; thence along the Minories aed Lenten 
ball-street to Cornhill on the south. In this space there 
are about 14,000 inhabitants living in about 1700 
houses.* Tho total beegth of sewers is about Em! nN. 
ond along these there are 106 alrahafts, 265 gullies, 
15 flushing-shafts, 4 tanks, and 20 side entrances. This 
district was selected for various reasons:—1. Because 


Tepes 
et 
iis 
a 


fut 


ly goed means 

of isolation ‘feo the sewers. Each of of the 104 air-shaits was 
rovided with a charcoal ventilator mostly of the form 
y Mr. Haywool—namely, an = about I8in. 
deep and 1 in, equare, contain frame of 
eae oe aes, Soe ek ee a layer of wood 
ct a man was ette 
oe 


20 complaints from the meri, ateeches from the tho rensiotiog 
openings, but we bave ascertained i aa pemeplha hen they 


harecal. 

icted from the extensive Kt Jeet and the 

other tical inquiries to which wag ee 

coal from the ventilators bas been submitted to chemical 

examination by me alter having been in setioe for from nine 
to twenty months, and whee heated with water it 
abundance of alkaline nitrate, showi gee as 0 


t in Gud | 
hesrret jo peneiias alkaline salte, w indicate the fixation 


not only of ammonia, but aleo of other volatile nitrogensows 


Te" ediccy in th cour of the a 

the drains and eloseta of houses, as well as in 
the he ventllation of the public sewers; ) tie, ie in epplying the 
ebarcoal, those contrivances should be offer 
leas ok "Thah the situation of the fiver to bon whe 
coal, That the situation of the is 
coal is from wet 
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day, isthe means 
mannet the disin 
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Ilr. Lerner, M.B., M.A. &. 
Medical Officer of Health for the City of Londos. 
17, Sussex-place, Regent's Park, December #, 1571. 


‘Tar Moura ov tmx Nxva.—Di. Nicholas lor 9 arather 
tehame 


is The change, in fact, was of the mature of slow | plan, o ad the details given by M. Putiloff, is to 
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the 18 ft. level, a distance of i pony four English miles, and 
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The s coat of all these int of is estimated at 2,700,000). 
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i of Facts evlating to the Treatweut and Utilisation 
gr ok A By W. H. CoRFIRED, M.A., M.D. Macmillan 
and Co, London, 
[Coxctynrma Notice.) 
Is the third and concluding notice of Mr, Corfteld’s 
valuable book, we propos: to review with some carc 
the information which he haa collected and laid 
before the reader mpon the utilisation of sowage 
discharge from towna, and the conclusions that may 
be fairly drawn from the now not inconsiderable 
experience we postess upon thir subject. And, 
first, with regard to the absolute fertalicing value 
of exereta. In a paper, read before the Society of 
Arts on Mareh 7, 1455, by Mr. Laws, F.BLS., the 
results of a great number of analyses of foecvs and 
arine were given, The following Table may be 
consicered ax approximately correct. 
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Yhis ‘Table shows that in each component part, 
the urine is more valuable than the feces, the nitro- 
gen wing 9 tines greater, apd the phosphates 
nearly 3 times in excees by weight in a given time. 
But the proportions sometimes vary considerably, 
the foxeal phosphates being often greater than 
thoes given above. 

It te not, however, with such proportions or 
material that the work of utilization has toda, The 
composition of diluted sewage matter varice #0 
ak, Sok it is difficult to approximate its value, 
and to arrive with any degree of exactness at the 
truth, mean value after mean value must be taken, 
at different ecnsons, different hours of the day, 
and different conditions of the sewers, before a 
fnie result cam be attained. 

Acoording to careful inrestigations by the Rivers’ 
Potlution Commissioners in 1465, in water-cloact 
towns, 100,000 parts of sewage coutained 72,2 parts 
of wolid matter in aolution, in which there are 4.696 
parts of organic carbon, 2.205 of organic nitrogen, 
6.703 of ammonia, aq almost innpprociable quantity 
of nitrogen aa nitrites and witrates, the total of com. 
bined nitrogen being 7.724 part, and the chlorine 

10.4 parte, Besides the matter in solution, the 
100.000 parts contain £4.09 parts of matter in sts. 
pension, of which 24,18 are mineral, and 20] 
organic, 

tut thia average in a very untrustworthy one, as 
regards localities, where far diflereot proportions 
may exist, ‘Thua, in the London sewage, the com- 
bined nitrogen varicd from 3 to more than 11 parts 
per 100,000, while in all the samples examined, the 
variation ranged from 2.371 parta to 24.525 parta. 
It must be boroe in mind that sewage is not com- 
posed only of human discharge, but in addition, of 
a Vast quantity of animal refose, of vegetable yar- 
baye, of blood, of street Hlth, outpourings from 
factorica, warehouses, and private houses, x0 that 
it may be rather regarded aa water polluted by a 
large variety of abominations than an excrement 
diluted with water. 

We have already stated that the estimated an- 
nual value per head of excrementitious matter is 
$a, tel, aeauming the amount of ammonia to be 
124 lb, ; but thia has been considered too high aawm, 
eod 6x, §d. bas been assigned aa a minimum value, 

The valuable ingredients of sewage are the diffe- 
rent forma of combined nitrogen, and phoephoric 
acid and salts of potash, ‘The money value of these 
constitaenta dissolved in 100 tons of average sewage 
is 15s., while the suspended matters are worth only 
4. So that average sewage ja worth about two- 
pence aton, Other investigations show that 70,000 
tona of average sewage contain 100 tons of solid 
matter, of which § tons are ammonia, worth about 

‘$874, aud the whole of the masa would be worth 
game H01/., or n little more than 6/, a ten, 

‘The aggregate valuc of tho sewnge diluted na it 
is becomes encrtnous in lorge towns: thax Baron 
Liebig and Mr, Ellis estimate that 204,000,009 tons 
is the total annual amount of Lomwdon sewage, and 
this valacd at one penny por ton, according to 
the view contained in the third report of Sewage of 
Towas Commissioners for 1805, would give the sum 
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of 1,108, 3304. aa - early value of the London 
eewnge. Megara ohaen and Witt give a higher 
estimated value, and Baron Lichig asserts that the 
actual yearly value ia 4,051,490/. 

Commerc) objects apart, towns are naturally 
founded apon the banks of rivers, in order thnt an 
easy water supply may be obtained, and that a simple 
means of getting rid of sewage may be at hand, 
In small communities, and even in large towna 
sitaated-errwidevand deep atreama, the evil cfert 
of following thid Primitive method remained long 
eomparnively unfelt, and still jonger little under. 
stuod ; and to-day now that the full danger of such 
a system is known, sewage continues to be poured 
into our streama, which are made to yield a drink- 
ing supply, or, 18 in the case of London, worka ata 
vast expense are constructed to remove the evil, 
with the result of only mitigating it, For example, 
the ‘Tame before reaching Birmingham receives—to | 
say nothing of manufacturing refuse—the discharge 
of more than 270,000 pe who combine to swell 
the nauseous flood of the @tream until in dry aeasons 
it contains more sewage than water, .At Stratford 
the river la rendered filthy by the sewage which 
flows into it; that branch of the Avon which re- 
ceives the sewage of Salisbury has often ta be 
cleaned out to prevent it from being choked up, 
The Isis at Oxford is often a pettling mass of im- 
purities fromthe decal matter mixed with it, 

In 1568 the Rivers’ Pollution Commissioners stated 
that the improved sewage work« at ury and other 
towns had been exeeuted at the expense of the 
Irwell and the Roche, which became saturated with 
sewage, and the waters rendered wecless for me- 
chanical purposes, 


With regard to the effect of sewage upon water 
wool for drinking purposes we see around ua at all 
times, and of course more expecially in summer, and 
inecasons of epiieric, its fatal consequences aro most 
strongly markesl, and the investigntion of the Rivers’ 
Pollution Commiasioners upon this point are full of 
interest. Dr, Frankland gives it as his opinion 
that there ja no process practicable on a large scale 
by which water once contaminated by sxewnyge can 
be purifiet for drinking purposes. He also states 
that about fowr-flfithy of the nitrogeneons matter 
contained in freah sewage id decomposed before the 
sewage, after a run of two or three miles, eorges 
into the viver, and the remainder ia decomposed 
with extreme eluwness after, This statement ia 
substantiated by the analyses given in the first re 
port of the Kivers’ Pollution Commissioners, 

Despite the decided opinions expressed against 
the use for drinking of any water once contaminated 
hy sewage, thers exist tranny able advocates of an 
opposite view; thug Dr. Miller considera that oxi- 
dation goes on in rivers to a very perfect extent, 
and that river water, after being contaminated, 
ia oti) nafe for drinking io the majority of cages, 
So adda Dr. Letheby, who considera that the 
present water supply of London is era i 
wholesome, and that ordinary sewage mixed with 
ite own balk of water, after floating a dozen) 
miles or so, ix entirely decomposed, awd there is 
“not a particle of the sewage to be discovered by 
any chemical procees,” Were this indeed a fact, we 
might obtain a pure and abandantanpply of drinking 
water for London from the Barking pumping 
station, Dr, Odling and Mr. Hawkesley Jean 
towards Dr. Miller's opinion, tut all these theories 
are answered by the incontrovertible etatietics of the 
mortality bill, and the gradaal decrease of the death 
rate of London as the source of supply has mored up 
the river, 

We will now proceed to notice as completely as 
our space will admit the varioun attempts that have 
been made to utilise the sewnge matters of towns, 
both with a view to profit and to the improvement 
of a sanitary status. Naturally the firet attempt at 
purification would be to allow the sewage matter to 
stand and settle, then to run off the water, and 
empty the subsided inud. In Ely the solid parte 
are separated from the liquid by upward filtration, 
the liqtids entering the river with all their soluble 
impuritics, Tho rolid parta, mixed with coalduat 
ani road rabbieh, are seld for manure, At Rugby, 
Ashby-de-la-Zoueb, Hanbury, and Chelmsford, 
filtration and settling processes are in force, with 
more or lesa of suceesa, but lo none of ther is the 
decided degree of purification effected, As an ad- 
ditional means towards arriving at this end vations 
so-called precipitation processes have beon devised, | 
of which perhaps the moet important is called the: 
lie process, used in ‘Totteoham, Blackburn, and. 
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Leicester with considerable success, sa evidenced | 
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by the apparent condition of the water and the re~ 
turn of flak to their ohl haunts, The proceas com- 
sists in neising with the sewage a certain proportion 
of cream of lime, after which a copious deposit of 
highly putreecible mud takes place, while the super- 
natant liquid flows off in a comparatively clear, 
though somewhat milky condition, Fifteen or mxteen 
grains per gallon are suflicieut to precipitate ordinary 
sewage, but no element of agricultural value ia pre- 
served hy it, except fivesixths of the phosphoric 
acid, This process, in common with othera of the 
same clans, produces an cffect apparcnt rather than 
real, cleansing the water to the eye, but leaving it 
unilt to mingle with flowing streams, and saving 
none of the chief fertilising agenta, At Northampton 
there ia a modification of this process consisting of 
filtration, after precipitation with lime and chloride 
of iron, through an § in. bed of calcined iron ore, 
but tho effect produced is insignificant. Perchloride 
of iron has shown itself to be a valuable precipitant, 
but Profesor Wey has shown * that this process 
cannot boast, any more than those formerly de- 
scribed, of any power of separating ammonia or 
other manuring material, [t, however, proves a 
good deodoriser. Chloride of irow, and salts of zinc, 
and manganese have been tried and abandoned, 
mnongst other reasons, on the ground of expense, 
Carbolate and sulphite of lime and magnesia have 
been used, but chiefly as dizinfectants, and Blyth's 
process, which involves the use of superphosphate 
of magnesia, promised well, but failed. Totden's 
process ie pretty well known, It consiats in adding 
to the sewage a mixture of sulphate of iron, lime, 
aud conl-dust, aud allowing «a gradoal subsidence, 
bat while it has the property of throwlig¢down 
all suspended matters, it absolutely increases the 
putrescible organic matter in eclution, and the ma- 
nure ia pane worthless, Bird's method con- 
sista in the use of crude eulphate of alusnina ; the 
reauilte of this were much the same sa others of ita 
class, ‘This series naturally leads us to the so-called 
A. B. C. process, shout which so much has been 
said, and for which the inventors apparently 
nought to borrow a species of divine right, alleging 
they reecived this idea from the Bible, Whether 
this nonsense had any effect on tho public mind, or 
whether the inventors were more energetic than 
their predecessors, the A,B,C. process has been 
more discussed than any other of its clase, but ap- 

arently without one whit more claim to «flciency. 

Ve have already expreaeed our opinion of thie pro- 
cess, and shall probably have occasion to refer to it 
when the new works sre opened at the southern 
outfall. 

We have not the space here to follow Mr. Cor- 
fleld through his chapters on sewage irrigation, but 
mist conclude with a few words on the evidence 
afforded on the effect of sewnge farming upon publia 
health. In 1835 the Sewage Coumistoners stated 
that near Milan, where a system of submersion is 
earried on, the population was liable only to the 
diseases common to n district, where extensive tracts 
of vegetation are alternately covered with water, 
and then, when dry, exposed ¢o the action of a hot 
aun. Trofessor Christison’s evidence with regard 
to Edinburgh, ia, that neither typhus nor enteric 
fever, dysentery nor cholera are caused by the 
sewage irrigated fields, and the local medical evidence 
goea to the sume cflect. Dr. Cobbold pubtished 
atract in 1865, in which he ex a fear that 
the spread of entozcic disense would be encouraged 
He thinks it porsible that 
the eggs of parasites, which infest the blood-veasels 
with fatal consequences, may be transferred through 
the fields, to the crepe, and to animals and men 
with most diaastrona consequences. There ia a 
danger, not perhaps as Dr. Cobbold stated it, when 
he feared that the comparatively large eggs of 
parasites may be transferred through many stages 
till they reached and destroyed human life, but in 
the more subtle f of germ propagated disease, 
which may, all evidence to the contrary notwith- 
standing, find a congenial soil in sewage-irrigated 
farms, ‘There are few who could, whether rightly 
or wrongly, contemplate with composure the em- 
ahora af the excreta of a cholera-stricken town 
or patrposes of fertilisation, 


Igviqes asp La Nowa Ravwway.—This Perwvian lire 
has recently boen officially opened for traffic, The line is 
84 smiles in length, and connects the Port of Iquiqui with La 
Nona. where (here are exteneive deposite of nitrate of soda. 
The Faizlio ongise “ Turrepecn” bas been running for several 
weeks, noxd the resifemt engineer, Mr, H. & Ridings, Assoc. 
Inst, C.K, reports that ber performance bas giver consider- 
able setisfaction, 
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HIGH PRESSURE MARINE BOILER 


DESIGNED BY MR. HENRY ASHTON, BIRKENHEAD. 
(For Description, see Page 44.) 
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HIGH-PRESSURE MARINE BOILERS. . 





modifi in the form of boilers 
ly generally used om sbi; ; and it may be con- 
sidered that all marine boilers jd now be made as far as 
Sean of cenlarer herical parte. ‘The boilers which have 
found to answer best sinco the application of high- 
ware steam to marine are those with cylindrical #! 
ard furnaces fired at both ends, there being a central fame 


word twtarn tubes over the furnaces conducting 
wea to the two ends of the boiler, where they are 
ae “2 ol Moser 4 senokwboxes” and oF pe to the base 
o inne] Ugh “dey uptake’ in w superbentors are 
MThie chat of bedler when well proportioned 
mare and used is found to answer tolerably 
ne defects that prevent it from belag regarded 
t arrangement where the highest degre af eeonexny 
| cenee, ween, ane fuel are the objects desired to be at~ 
tained. It occupies, with stokeholes, » aren of base, and 
the space over boilers belag ueaally filled with dry uptakes, 
ensings, &e., is of little service for other purposes. 

The furnace chambers are, moreover, eras ped, having bet 9 
llssited depth from firebars to crown, a condition unfavourable 
to perfect combustion. Tho water-line also is so situated 
that any variation in its height materially affects the cubical 
enpacity of steam space amd the horizontal area of water 
Jevel, and thereby disturbs the equilibrium of circulation and 


induces ig The extent of alr heating sarfioe 
contained in the parts called “outside smokoboaes” and “ dry 


na to this type of boiler, but will vty any 
, anil mint, therefore, be 


have high- 
arc 


Pet attendant yeniences. 
acknowledged defecta to which we have referred have 
to to remedy 


natarally bed arn | , and we hare from 
tiene to time Elustrated in our pages of boilers exprewsly 
designed for furnishin; 
peu mney To those 


a supply of 5 ston On 
lesigns we now 

that of Mr. sony Kirke 

illustrate on page 4 


boiler is of the vertical 
io type 


itty; the parts of boiler exposed to tho severe 
the fire being easily accessible for examining, clean- 

, and repairing, and the tube ends {eo troublesome in 
horizontal boilers) not being exposed to the action of the 


4, Efficient cirealation of water is obtained by providing 
aoparate = well defined channels for the uponst and down- 
currenta. 


lea heW 5 while’ thoes beat-wasting 
epplianoes called “ outside amokeboney” and “ dey uptakes’ 


ralati ts in iteclt th 

culation Aa ent proven east 
but besides this, the water ped pete not of 
moderate 


engravings om £02, show 9 pair of marine boilers 
on Mr. ‘Ashton's ot do ghar Dine ped sen Sela te engines 
of 200 nominal or L000 inclicated horse power, Heferring to 
the figures, it will be seen that the shell of cach boiler A a 
‘vertical eylinder 10 ft. 7 in. in diameter, and 20 ft. 0 in. high 
with the top beanixpherical or dome-shaped. The interior 
consists principally of two large chalets, onc, «, bei 
the fire psa w the feel is converted imto fuuse ay 
heated gases, and the other, 4, 6, the dame chamber wheru 
the beat developed is imparted to the water throngh the 
teediues of a a area of efficient heating surface over which 
the flame is to pass om its course to the fumnel, », 

_, The furnace chamber, «a, is in tho lower part of holder : 
= is olerge pore pradye Ted —_ an cpmeed or dome-shaped 
1p, the central part o ing pase’ wed curren 
dowawarls, to join a contral tube a t 20 in. inmates 
whieh extends downwards to the level of boiler bottoms; this 
tube communicates below the dre bars with an annular water 
space that lear mae — ¥ mcans of four 

strong wroug |, each 6 in. ter 
“ss Peete ot the ends — 
furnace crown preatets in plan the appearance of » 
large a ring, and bes three tubos, i, H i, respeetivol 
3 ft. 2 ft, and 15 in, diameter, leading from {1 and throwg 
which tho flazne passes to tho lower part of the flame 
chamber whieh is placed at n distance of about 12in. above 
it. The flame chainter is drum-ahaped in form, and 0 ft, 
sii nme woe eens 
¥ means three tal 
just mentioned, tui = 


u bes or fle ii 
size, ag wo have stated, the lanrest being &t thtemmmenee. 


‘thor |" large belimouth pipe, and by the faterventive of adoilecting 
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ment of the Game traverse. The flame from the other two 
felng the suain surrent offer i bes over a part of 
he heating surface, and thus maintains the ten ture of 
the urrent throughout the greater of its coarse. 
shell of dame chamber is circular, while the top 
ary Gat, amd form tube plates into which a large 

ny of vertical water tubes, d, aro fitted. ; 

A citeular tube of boiler plato about one-fourth the dia- 
ineter of the flame chamber is fitted in the eentre of the latter 
beteven the top and bottom plates; it is securely riveted to 
those oarta thus acts asa strong tabularstay, This Ini 
contral tabe forma an wpoast ating shalt betwoen 
body of water surrounding the furnace chamber and that 
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to this country is large? nident upon the perfect adapta- 
thon of the gin to to tertchae mote a ‘tte for whisk 
it 4 to be employed, amd henoe Dr. Forbes Watson, whose 
unquenchable zeal for the promotion of the ity of 
in has been so often manifested, au ted to the Becre~ 
tary of State in Council, ‘thats serica of experisaonts should 
be undertaken by wah OS precise value of each kind of 
in ehould be doterminit WHN absolute certainty. Hence 

the preseet trials, ia whicd nfl the exactitude ol Ehpeieal 
sclenco is being trong bear upon a commervial and 
manufacturing question. A'citvular was sent in due course 
to manufacturers, and LT gins were entered for companies. 
Instractions were sent to the Government factory at Dharwar 


over the top of dame chasaber, it also affords socans of | to send two gina, and Dr. Forbes Watson, the superintendent 
seites to examine, clean, and repair tho parts of boiler cx: of tho factory, came hisnself in charge of them. The total 
pat to the severe action of the fire, An annular water-s; nember at cotmmeneetnont of the trials wos therefore 


i] in. wide surrousds the amo chassber and is intended to 19; but three of these have bora already withdrawa from 

act asa dlown-enst for the water. The flasne generated in | competition. ms 

the furnace enters the flame chamber through the openings ho paints to be determiited for each gin, and in respect of 

in theerown, it then takes a circular horizontal course stound | cach of the principal varieties of cotton, are: 

the fisine chamber coming in contact on its way with the| 1, The speed of working, as tested by the time in which a 

heating surface peorided by the vertical water tubes that | given quantity of seed cotton can be ginned. 

pase theough the chamber, and after traversing a com- The facility of working, a4 tested by the quantity of 

siderubie ance over the hoating warface preeentod 2 er cons in the o \. 

those tubes makes its exit through an opening, o, im the si 3. The quality of working, as tested by the condition of 

of the boiler and passes up between the boilers to the funnel. | the Pn fibre and the separated sced respucti 
The heated after leaving the boilers are used to a In order that the results of the 

or superheat the steam contained in the superheaters whi i 

aro enclosed in the space between boilers. The ateam ia 

taken into the superheater from the @ part of boiler by peces- 

oulty in framing regula. 


sary to exercise a good deal of in 
of error or 


partition is made to travel downwards a comsiderable distance, | tions to exeludo the poasibility of an Sep 
tlos. The seed cotton eon foal fas been provided by 
Government, and consists of the bag oy Par aged via, 
Broach, Dhoilerah, Candeish, Madras (two kinds), Dharwar 
. American (grown st Dharwar from American toed), American 
over with the steam, Uplands, and Egyptian, together with smaller quantitics of 
Soot or othor aay 2 matler lodging amonget the tabes is Sea Island and Hrazilian. Part of the space appropriated to 
removed therefrom by injecting of seam through | the trials hes beon set aside as a mixing room, in which the 
short tubes that lead trom the oxterlur of boiler to the in- | contents of a suflleient number of bales of each variety have 
tericr of flame chamber, Four @redoors are provided in each | been thoroughly intermixed, and then weighed out into bags, 
boilor for working the firot and two amoke doors for axamin- each holding 100 1b. or 50 Ib., so as to avoid errors from acci- 
ing of cleaniog tubveand flame chamber, Doors are also dental differences in the quality of different bale. A large 
provided in lower part of funnel for remoring soot or other | adjoining room contains tho gins, each relled off within » 
maticr deposited thers by the action of the steam blast. separate enclosure, under lock and key, to whieh mo one but 
is ample room in the steam chamber for cleaning jbo proprietor or hie agents sad workpeople have right of 
the interior of vertical tubes by the applleetion of suitable acces, Oe vlther side of the room are compartancnts, some 
tools, of fur withdrawing and replacing these tubes if required. | for holding the bugs of jseed cotton a as described, 
We annox to our engravings on page 402 particulars of the | the others for the results of ginning. latter are locked 
heating surfaces, &e., of tho boilers here shown, and wo sab- by two locks, one key being in the posseslen of Dr. Forbes 
detailed refereseca to the variows figures of our illustra~ | Watson, the other in that of the pro} eof the gin, the 
tion. In tho latter, a is furnace chamber ; 5, flame ehasaber ; | produce of whieh is stored there, so that no tampering with 
+, steam chamber; d, vertical water tubes; ¢, contral upcast | the reeulis is powatble. When a trian) commences, a bag of 
tube; Jf annular water-rpace (dows-east)t g, lowor central | poed cotton, taiaed as derorilved, is served out to the persons 
tube; & lower horieontal circulating tube; i, flame pas-| in charge of the gin, avd tho time of starting is noted by 
sd superlesters; &, deflecting partitions in superbeaters; | themselves, and aleo bya Goterement agent, Tho time of 
ideas dox crown stays; ot, flame deflecting partitioes ; | completion is noted in the amo way, aud the resulting bbe 
#,-crown of furnace elassbor; o, opening for conductiag | and seed are etored in two tage, To each beg a is 
waste gases to yaa smcke doors to give aceess to | affixed, stating the neinker of the gia, and the namber of 
flame chamber; q, funnel; », lower part of funnel; «, steam | the experunent, wed (leet bege are at once locked up as 
dpt pipea fix cleaning soot from tubes; #, mas doors; s, mad | described, while farther triala aro being proceeded with, 
+; ¥, fire doors; sw, funnel doors; #, blow-off cocks; y,) For each gin « separate book 1s kept, the pages of 
fowd corks ; #, firebars. , which contain forms to be filled up by notes of the details of 
each experiment—that is, ip bot tine of starting asd eom- 
pletion, the quantity and iption of seed cotton dealt 
with, and the weight of med and of Gbro resulting 
rocess, The page contaiss also a space for remarks 
Forbes Wateon, in which he records every 


then passing under the partition it ascemds to the upper part 
of the superheater aud passes through the stop valve to the 
engine. A¢ the lower part of superheaters a well is provided 
to colloet, and cocks to withdraw, any water that may pass 





COTTON GINS. 
Usps the direction of De. Forbes Watson, on the part 
of the Gorerament of India, 2 rery important series of trials 





. circumstance b: 
of colton gins is now being condu: at Manchester, and ; of iment are aft tf 
promises to lead to practical results of groat value. which tho results of any experiment may boen , 

Tho term “ cotton gin” a applicd to the ard also any damage oF ere Lt | stein or ve. 


eon- 
trivanos, of whatever kind if may be, that is employed to 
separate the fibre of the eatton frees the seed which it sur- 
rounds, ned the priseiplo comsson to all grins is that the Dbre 
shall be in some way drawn through an aperture whiek is too 
small to allow the seed to pass. It is important to the 
comluct of mamifacturing opetations, such as carding and 
sploning, that the Gites should be torn cleanly fram the 
aced, #0 that they way havo no fragments of husk adhoriag 


ir, which the hands ¢ 
those in it, They do exsetly what they like within 
iz own enclosure, bat everyting they do is written down, 

At the close of each day the person im charge of each gin is 
required to sign the r of its poeseeilogs, aepace 
being also allctted to him in which he may make any re- 
marke he thinks fit, or offer any explanation of what he finds 
stated, The precise correctness of the allicial —e aie thas 
to them; while it unlly important, as rogaride the |',0very case admitted by the responsible agent pro 


« 
strength of tho fabeie to be masnafactured, that they should {Peltor of ech gic. 

not py or unduly strained in the rf perfect | Tho facility of working depends, of course, upon two er 
gia, therefors, would deliver cleas and nabroken seed om the | tor+—the power neeessary to koep the gin in movement, 

ono side and uninjured cotton fibre on the other. [t fa _ | the power necessary to supply it with seed eottan. 

matter of obvious ceonomy that the work of ginning shoukl | For the determination of the former of theso factors =< 
be carried on by the cotten-grower, whi is generally unable | course has been had to the dynameeeter of Mr. Amos, whi 

to command any high degree of manufecturing skill, (On | has been used for 40 many years, under his direction, im the 
Pere ee ete ee anadt eeetimaem, ot |Seieae. Tt conties of two whaets one of Saleh Toonies 
iable to man ‘ casily rcpalred, and capable of bein ewiety. consists of eehs, 

Sate by a rahe : : ' _— driving band from the main shafting, while the other sends « 


The iso mechanical conditions with which the gin is {driving bamd to the machine actully at work, and an ap- 
pequized to dent vary, within considerable fimits, accornling | paratus regieters, on two sete of dials, the differenee betweem 


the force reevived by the isstrument and tho force netuall 
exerted. The number of foot-pounds required to drive cae! 
| rit ia thus ascertainel with mmuate aonnery = and thie des 
—— of the inquiry has been controlled by Mr. Amew 
iunself, who has remained for many hours of each day im 
heated rocens, and in an atmos jed with cotton 
im order that therw mney be no doubt about the correctness o 
the conclusions. The supply of a to the gine is 
necessarily « matter of band labour, In some 4 toochanical 
footer bas been introduced, but even this, of course, requires 
to be fod: and hand «feeding of the machine itself many be 
said to be the rule. Dr. Fores Watson, therefore, writes 
down for exch experiment the number of persons employed 
| about the gin to produce the state rewalts, and om this bead 


ty wry serviceable fa riety of cotton im: a 
bay pT le Fpmnewod and beneo hessuas cmaidee, | there ie remarkable evidence of the value of the official ro~ 


ifferemews be 4 most cord, controlled by the signature and remarks of the authow~ 
on edly aaaet tes —. aennbee trised agent. Dr, Forbes Wateon, for example, saw and 
The attention of tho Government of Talia has keng boon | wrote down that two men wore om Noyed aboat a — gin 
dirneted to cotton cultivation as a moat promiving field ef |—-one, who never left his poet, to feed the acting machinery, 
nativo industry, and « factory has bees catabliahed at another to sepely the actual fecder psec ape ope los 
Dharwar for the supply of gins to native growers. It is/adjavent bray. Tho agent admits tle — 4 ne ee ~ 
manifest, however, tune tbe quality of the peoduct sent over | meat, but adds that one man can supply gution to the 


to the kind of cotton for which it is tobe vsed, Not only are 
there great differences in reepect of the length ani fineness 
of the Shre—differences which afect, of courve, the facility 
with which it can be acted upon by rollers of other com: 
trivanoee—bat there are also great differences im the size of 
the sed asd in tho fiernnoes with whieh the fibro in attacked 
to it, In American entton, fhe exnuaple, the seed is fully 
twice as large asin many Indian varicties, and in both the 
American and the Indien the seed can only be torn out with 
a considerndle fluif nttached to it, the adhesion of the fibre to 
the husk being stronger than the fibre iteclf. In Egyptian 
cotton, om the other band, the seed shefle cat easily, with a 
amooth ent, and tho Gheo romaine unbeoken. fe follows that 
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feedors of three gine ; ao thal, while teo mon are required for 
ont gin. only four tnen would bo required fie throw. : 

The third polat, the qaslity of the work deme, is one which 
bee hitherto always rested upon opinion, as represented by 
the valuations of products by killed brokers, To tha 
tritanal the Gret sppenl will now be made, although it ia pro- 
loble that souse othor teste may also ultimately be exaployed. 
Tho Liverpoot Cotton Brokers’ Asscciatins aud the Cotton 
Supply Assoclation hare nedertaken to value the cotton and 
ered turned out during the trials, and it has, therefore, boen 
neecseary to devise a means by which every example can be 
identified when necessary, but which shall render it isn- 
vossible Gor any to tee dlentifiat wntil the proper time arrives, 
Me thin purpose De. Watson has provided a series of cards 
about atoot square, Each card is divided by lines into 
tuctre smaller squares, and cach equare has a umber 
printet apeo it. The ctitabers moge (rom Mit) upwards, 
anil are the eatae in every equate of any eingle card ; but no 
teocania are nike Each card is covered oer by a shrot 
of paper tenierad perfectly opaque by an admisture of Chinn 
elay, anid gumined to the card ulomg the lines between the 
squares, wo that euch ecard can be eut into its component 
eqaares without disclusing ite concealal number, which is 
only to le disouvernl by tearing off the paper from the sor. 
fuce At the clean efeach day the hace ining the fibre 
an! srod protuced duriag that day arw hiup te be 
finally labelled. Each experiment, sea rule, produces tro 
bags oe of flee, ane of wed. The weight of each bag ia 
fires carefully taken in the proswace of every one interested, 
aud reorded om the ticket allached toit. Dr, Forbes Watson 
{lon takes acard at rundon fies tle heap, cata two myuares 
freon it, and receives the Leo tekete ia vxchamge for them, 
Tho two equates, with their numbers still oucealel, are then 
sewn to the bags, a handful or two of soit asd of evttean is 
taken out to render identificntion by weight impossibio, aged 
the bags are securely tied ond wealed with « i val anil the 
stamp of the Badia Uiice. The original identifying tickets, 
the reanmininp squeree of the sutakered card, and # som ple 
thy colton ary all put together inte a lange envel 
eloxly gummed down. These envelopes at deposited with 
one oithe Liverpool banks, only to be given wp at the jo 
reytsisition of Dy. Forbes Wateon, of the repevarntative of 
thy Cutten Supply Association, and of the representatives ef 
the competing mucucartarers. 

The rewult wl be that a broker will be called upon to 
volue a ssuple of entten osntained ie a bog heering no 
corer’ namber, oalr te be revealed at the time of valaation, 
Ilo will expres his opinion, say, of sample Na Lb, When 
ali the sasaplee have boom examined, it will be found that 
thery as a bag of seed wueabered L044, and nles ae bag of Chie 
In one of the enrelopes at the bank will be found the ten 
remaining sucbers bO14, the tickets kleatifving the esmpics 
asthe resalt of nusnber # experizsent vith namber x gin, 
and a sample of the produce as an additional element cons 
ducing to the evelainty of the recognition, 

The gins entered for competition may be arranged in theee 
Principal classes, as roller gins, knife abd roller wine, and saw 
fifa. 

The only example of a pare toller gin is M. Chaafoarine’s 
“Churka,” on adaptation of the native cotton gin or 
“clacka” of India. It ennslsts of two ateel rollers, earch 
ubomt Jin. in dismeter, spurally growred te tnercase their 
helt on the fire, Tho sed eotten is heoaght up to the 
rullecs on an emdicss band, ‘The interval letwova the rollers 
is ton earpow Cur seeda to pare, and sieir eizcunfecreeey be foo 
small for seeda to be grasped and crushed between tbeen, 
The wets are, therefore, simply held back, while the fibre i 
corrie”d onwards, ond they fall toto » receptacle when ihey 
ate coonpletely detached. The weak pointe of the instru- 
nt are t the rollers are linkle to beocens heated, and 
t their ecoall sito neteders if newcsmry to hare theen very 
ehort, oe to interrupt their continuity hy many points of 
tearng., BM. Cheufouries has designed an imgenioas fan be 
which to keep bis rollers cool, ant the diticulty about many 
beatings ip ove that be hopes soon to overmme. 

The kite and eller gine ip competition ans cloven in 
nomive. They all dey om what is cailed the Macarthy 
a spindle usually of iron, covered with closely-packed 
g¢ of hard leather, scored os the ostince by bines forming 
bsengesieped divisions, aed peivdocing a enrt of roughness, 
which to in aleogging the fbec da the direction of the 
section. Th Macurthy rollers are all in relation with 
sore teem of btust kalfe, the edge of which drives hack the 
secd ne the fibre is drawn furward. In some forme ther knife 
jeg eingle tlate, im others theese are teo blades, ome bobised 
the other. Imome form the two Medes meet like jaws. In 
others the ountinusty of the blade ia broken in various wave. 
Cireulae knivesare placed obliquely upau a spells, or short 
knives are mtrunged af iniverals on projecting arma In one 
atwo-edged kutte is enade to play to and fro betwocn tore 
rollers, wed thug to eccomplis® snure work in a giren bulk of 
machine, Dat in all the peinciple de the same, tlt the 
knife prevents ther srod From following the fire as the latter 
is drawn away. 

The saw ¢ of Amotican origin, and are bellowed to 
bp hast adapted for American sotte Three examples wre 
af werk, one conde fur American 7 WY Moers Doboon 
tied Waries, the other Gro fron Ciererminent factory at 
Dharwar. Toe Yio evnisishe essentially of am iron plate 
rut inte alternate bare atl inderepnces bike these af a grids 
tren, and with the bates af circular sawn projecting threagh 
the interepeces, As the sawe cevuleo, their feoth frag the 
(ees wit thei, wed the bara fi ek the aoeds fro 
following. (in the oher urtying brusioa re. 
volves behiod the axwe, w ¢ nig lene 
fibro, whiei, thus at free, de blown, by the current « pro 
ducrel ley Vive was + inte & roms of epact eneluad to pe. 
it, Saw gine levee been aocused of leerating the flere, 
is Suriailened necameary that the intervals ketwoem the 
teeth shoul be pounded eff, and aot lott sharply angular at 
the apex. 

A modified form of mw gin, called “toothed roller gin™ 
by Movsrs, Garnett, the makers, presents many peculiarities 
OF interest, Lia tort are cut ia the edge ol a pice of 
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Aattemed stew! wire, which is then wound spirally round 4] shortly to be ablo to iNustrate in cuimplote detail the various 


rollor, and affords great facilities for rapid renewal in case 
weer or breakage. Tho reller is fed from above by another 
roller, grooved in the tlirectivm of ite axis; ard the machine 
adiniis of being equally well made im amy siae, eo thas it 
snay be worked ther by Gne man or by slease or water 
aIaee. 
; The triale oumenerd om the 28th of Novensber, anid it is an- 
ticipated that (hey will be continued wntil the 2Jed of the pre- 
sent menth, It would, ofcourse, be premature to express any 
opiniog about the probable repults, ne in due timoe the whole 
of the facts brought cat will bo published on official authority, 
aul much at present remains uekwows. One paint of ime 
portance must be eventually determined im Inds iteclf, and 
that is how far the esperioscots male here with comparatively 
dry ord bard inperted etton will agyly te the crop ima 
tote green atid irvels state, Bexcupt fer this, there can te mo 
clout thet the present trials, and « euppleinentary series Lo 
jbo undertakes in January, will tteack the peveise velar 
anil the particular defeeta of every form of gin now in wee, 
will exhitit to manufactures alike the weak and the strong 
points of their various comtrivances, and, even apart from the 
imprreiments ta whieh they aay be expected to lead, will 
Penable every grower of eoton to obtain the gis that ia best 
} edapted to the pecullaritics of his crop aud to the demands of 
his market, Kyun for thee who have vo special interest in 
cotton the trialeare well worth seeing, if only om acoount of 
the seropalous moesracy with which they are oonderted, amd 
of the care with which all eaitora of error seren to be shut) 
out. ‘They are etd daily at the mill af Messrs. Mereieal and | 
Matteson, Jorsrv-strect, Ancoats, Manclieater, and, alchough | 
there ia not space for masy visitors ata time, no one who has 
any reaesoable claim to nileuiesion will be oxcluded.-- Times 














Ss RAILWAY BRAKE, 

Yoovennay week, the Lith inat., 2 trial wus peade on the 
Seveoowhs branch of the Loudon, Chsthum, aod Dover Mail- 
way With a wet of Naybo's contituccs brakes, in the presence 
of a number of genthusen interested in railways The teuin 
consisted of as cugie, ite tonder, and a can without a brake, 
and four carriages with Mr. Naybor’s comtinucus brakes applied 
tothem, Thedary wos damp and somewhat unfavourable, 
but moteithetardeng this, & number of interesting oxpert- 
teeile were cartind out, For along time it has been feared 
in many quarters that if a set of brakes woe applied wearly 
fimultancouriy ce a train travelling at ch speed, it might 
crente on unpleasant sensation to the passengers The trade 
tomle veeterday week, bowerer, showed that af the ayplica- 
tive of the brakes a6 duly regtleted, as is the case with Me. 
Naylor's avetem, no such effect is protuced. Thus with the 
experinoceta) train travelling at 07 inile ger how down an 
incline of 1 in LO, the driver on the ebyinn ap Tied the at 
of continuous brakes, shut off bis steam (hut did seat revere 
his engine), whale his fireman applicd the tender brake, yot, 
oven with this euddenly-applied retarding force, no aupleasant 
senaation was experienced by any ome in any part of the 
train, Several gentlemen rode in the carnages thal were 
fitted with the continuous brakes, but owing to the peruliar 
arrangvinents of the brake-bleks the carriages were found 
to vide aa eaaliy upex their springs alter the brakes were 
applied as they hai ime before the tatters were let om, We 
subjoin particulars of the triale wade arranged in # tabular | 
form, 
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Neentis OMatued with Nagtor's IMatent Contivmoxa Drweke | 
on the Serenoude Drench: Lem Chatham, wud Davee 
Ttstlwoy, Lreoevmber 14, U7 1. 
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arrangements which have boot designed hy Mr. Naylor, and 
we aball then have mure to say respecting thelr practical 
features. 


NOTES FROM PAIUS, 
Paus, Dec. 18, 1871- 
Tar Sooery of Crvin, Exciwenis 

Tur. Society of Civil Ragincers on the Lith ef December 
vande its new elections, BM. Moller will be president for 
BAT; this gewtloman ie a profimor of the Central wal, 
architect of (he werknens town at Mulhowsr, eounazy of 
the Ivey Chemical Works, cud is wellknown by many large 
works of coustruction, 

Watsuse Arrancres, 

Tn France, where foch in more cosy than in Ene 
more core Wi taker in wtilicing it, and ia reducing ie 
sumption. “This necessity hus as a matter ef course, 
brought aleut the invention of a great mumber of slaves, 
of grates, of heaters, Ae, all more of less legonious or 
efticavioun, 

The grate ta donbeloes the least oonaemic of all heating 
apparatus, but it ceaforms better to gemrral taste, aud it ie 
therefore ceterally eouployed in he Maoy inventors 
have applied themselver to improve them, preerving 
their exterior appearaner. Amomest the arranpeiments de- 
sigpal with this ohpect that produced be M. boudet, anal 
which is already old, bas exteuded greatly in wee, and gives 
prom! resalts, Jt ix a hesthey yrate—ihat by to bay, that 
it presenta an open stove, heatimg hy radiation, anil it cor 
pPrie a8 apperaies by which a certain quantity of cull air, 
elther from the apartment or from the outsiee, is warmest 
wy the stove and by thy pases ditengagel from it ace aeut 
luzo the room by convenient openiags 

The Contier system is an improvement on that of BML 
Fowtet, Ut is pel at a double row of cast-iron tubes 
of a square sevlion: joining two air-boxes also ef cast iron, 
the lower one receiving Ue cold nix, which passes inte the 
upper coe, and becomes beated, and ia distributed, The 
apparatae is place! in the ladtous of the Greplace in am ite 
Allee position, and, partly covering the stove, it rcitners 
the borizumtal section of (he gue pansy, eo dat the poses 
piss through, aod sprend around the tabes, The whole 
apparatus is hinged, eo tbat it can be raieed against the 
vertical side af the hearth, and frees the whole area for 
cleaning, laying the tire, &. The erate receives the 
et ¢oal, and the whole ba arranged in such a manner that 
the fuel touches neither the cold wir-box nor the twhes, so 
Uvat the apguiratua bs preserved dram destruefing. Lastly, 
the whole is arranged in such a way that the bexes nnd 
tubes can Ie easily cleaned, 

Exrnuaestan Lanonatony asp Worasnor. 

The School des Ponts ot Chanenéss has just constructed, 
at No. 3 Avenue d'idoa, an annexe which is scarcely vet 
eutmpleted, ated which is intemded fer the fullowlmg service ¢ 
an experimental laboratory and workshop, destined to 
tate practical construction and the peugresy of yoit- 
airactive sebeice, in furnishing te the school profes . and 
to other engineers, the natuns of investigations aml ex; 
inadla, which each ef them may be asable te oltain aimyhe 
hanied: the collection and eclasstheation af tecctels which, 
from their weight, o¢ mode of working, cannot le placed tin 
the galleries of the school ; the otganisuiog of a central 
depot for machines anil appliances neveseury to the work ef 
the eugineers of the school; the installation of halls fur 
examinations, acd sauces for the Council avil the Com- 
thissionera, 
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No, Grdants applylog brakes amd | to pall 
| howr, tthnege all pe 
om ——_— — — 
1) bin 03 down a Distanre not measur 
o ih i de) yards 
riin Wwe K] | 
J not qeste all | | 
& the was, iS a2, sy 
| by down § 
') ae ineive | 
4) Phy Wl down oT TH ot) 
= Level x” ™ , 
Now | ened 7 wing to Sovonosks, Nos, 3 8, ateb § eoturnae 
Train « ied of Nite cueringee fhogr of wRich arw ftte! with 


the potent brakes) drawn by an engine with tender attached, ha 
lntiey only filed whl a screw Denke worked by tend The 
tender aul patent brakes were aryiled In cach cate, Jisile ina 
very Wippery atete durieg the whale patrfcomance. 

Mr. Nozler bas four different methods of letting big brakes 
on and © eg them olf again, these mothimls beng ads plod 
ta varios requirements of differen’ clases of sulway trains, 
ar diflsten? ciimeto of country, In every ense the brakes ure 
let oa by slackening cut the contineous hein, and the y 











i" 
tions in the plans eonsdet kn the litferent methods adopted foe 
tightening this chain, and thus taking the brakes otf, Oae 


mole of doing this is by taking wheantage of the dizcot 
af the stem eupplied from the boiler of the engine; o 
bs hy the diseat action of wator o¢ eoeapressed air aig 
plied hy pucepa aed in the wan; a thin’ is by meana of a 
crab wine with o fusee barrol, operated by meuns of a pulls 
which browght into contect with n bees upon the axle of the 
van; while the farts ie by using a esoall eral with @ fueve 
turned by hand by the guard. 

Me. Naylct hus, throegh lia agest4, Mewes. Budd and 
Thole, made offers to a misoher of the different milway { 
companies to be alkene ta Et a sot of bis eontinuces brakes 
on one of aay of the tol. Ite proposes to do me we fos 
own expense ond risk, ancl if they are nut in overy war esti« 
fastory, Le amlertaker to remeove them amin witheat the rail 
Soy companions ineurriog any risk of a0Y loo. In view of 
waking an application in thie way, he has already prepared 
a number of the standard details of his brakes, each as crabs, 
&e. We have exneoined the drawings of Mr. Naylor's various 
aFrangerents, aml we comellered Chat they “Pease very 
great promuiee, We may add, ja cunclusion, that we Lope 




















We Gad Io the * Annales dia Ponts et Chenmes” tho de- 
tailed particulars of this new evientific establistiment. The 
workshop contains a Gorge, tocds, lagkes, planes, diille, &e., 
mall plant, and wir furgaw. The experiment reom euntaina 
4 Lugar ges cugive of 1 haree power, This littl machine, 
actuated by a gua jet, is especially mlapted to a place whive 
the amount of work i¢ constantly changing and is subjected 
to various interruptions. The sonall amount of shalting 
iviven by the engine extemls inte the workshops when it 
moves the tools, In the same room there ls a perimdiag will 
fur cements, poxzolani, &, a circolar saw for word, aa 
optician's lathe, and an air-guimp, Shalting in the same 
room drives alw all the necessary experimental inachines. 
At livdraulic prete fur testing ateves, bricks, and other 
materials is also there, as well as an appeitaiia for testing 
the strvegth of cement. Other inatramenta for mensuring 
the strength of metas will be placed there. A 
ening of & horse power eerves te dive some other appara. 
tus located in the court- pumps, pile-driviege maclines, de. 
A basin 186 ft. deep will give facilities for texting the pampa, 
Be Canals, reservoirs, aed eluiees are conveniently 
arranged for the study of byviraulle qumstian, 

Tn another bithling we Gul a leet kiln for lies and 
bricks, a mufle furnoc: heated by heavy cost ofl, a sand 
hath, an aspliaite boiler, aod an enamedier’s steve. Previes 
balanees, a gus exbsuster, a gee meter, a syeelrocupe, & 
anooharvmeles, a nteercury lexth, evdiometecs, a Nulemkorif 
coil, a culorimeter, serve fur precise experimenia, 

We may add to this liet, instruments foe reyristering the 
speed and directhin of the wind, lorometers, rain gauges, 
atid to Cheer vill be added many ethers fur elecevalary ine 
vestigathn, The laberatury already existing at the school 
has boug rendered gu ectous ce lo ciyginerte aid mana. 
faetorera; Che pew estublicdinent will permlt the develop- 
ment alrealy eteeryed in afar extegded manner, Uerlng 
the past ix yoars the laboratory has efferted gratuitously 
for students aod for eogiovers teere han LOU experiments 
yearly. 
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Castleford Water Works.—The 
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New Blast Furnaces at, or near, 
that several blast furnsces are about to 


behalf of the South Yorkshire Miners’ 
J. Normansell and P. Casey, was 


Messrs. 
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Dec. 22, 1871.) 
VALVES FOR BLOWING ENGINES. 


To Tue Eprron ov Exoinnxsuxa, 


Stx,—lo i of the Sth inst., Mr, Inglis, while 
ndmittin Gist the valves of the blowing Linders at the 
Solway tron Works a failuro, denies the truth of the 
statement I have ing the tisne the valves kept in 


ardor, also that the preesuro of the blast was only 2} lb. at » 
out of the engines of 44 to 50 revolutions per minute, Mr, 
glis in his letier states that ‘the valves wero not at any time 
vory tight; then they never could hare been in order, and 
naturally get worse instead of better. Io aleo states 

that the lowest presewre of blast oleerrol by him at any 





time was Up ib. at So revoletions isd minute of the engines, 


ple that two ce three weeks be 
removed the speed of the engines 
minute, and the blast pressure 44 Ib. 








o@, and been at the great expunce of applying (ew valtes anit 





iL 


Wt, ese ee 


celeste, [lad several opportanstiee at various times of ox- 
ana valves during the six months bed 
ql 


amining the engines 
wetw at work, and [never saw the pressure nearly so big 


as the lowest pressure Mr. Inglis bas seem, and I pever =e 


the engines at a bees 5; than 44 revolutions, and 
have paying | fg. a 


Your correspondent “Justice” says, “ Many a good and 
really useful invention is eondesoned for want of a trial, and 
a still greater number for want of a proper trial or trials.” 
This is all quite true, but grent enre should be taken by 
epgincers when and where to make theee trials of new in- 
ventions, It is certainly, to aay the least, injuilicious to 
apply thems wher, if they failed, it could oaly be at emor- 
mous disadvantage and expense to their clients. I enclose « 
0, which I hope will be sufficient toexplain 
how it ia “ coupled, direct-acting, and vertical.” Tho steam 


aketeh of the en, 


ENGINEERING, 


LE hope tho information that I bare given will be found sulicient 
for “Justice” to mako comparisons. And, as Mr. Inglis 

in his letter that the india-rubber covered valves were 
failure at the Solway Works, 1 thiek it is not wrong to com- 
demn & certain construction of valve that has proved so, for 
the benefit of readers. 

T enclose n trecing of the new arrangement of valves ap- 
plied to these engines. You will observe there is nothing 
new in the constraction of the valves. Tho only thing that 
is peti the emengunens the meaner popere bee Be wd 
are ordinary leather fap valvos, formed o| plies b 
rivetted together with malleable iron ards rated with 


holes, the guards the hi the valve. The valves 
wn ch enstened tn tho chante to kag vertical, wo an to offer shop 


the least resistance in opening them, a very important point 


| in quick-going blowing engines. 
. Stas I ool Sir, your obedient Servant, 
December 11, 1871. Vuexrras. 





SELENITIC MORTAR. 

‘ : To rus — or a ; 
wk,—In_ rey to eeeteons your corresponden 
*@o Eg," whose letter appeared in your pumber of the Mh 
instant, allow me to state that Gratly I eannot admit that 
siznilar results are obtained ne uso of the sulphate with 
slaked and unslaked lime, as he takes for granted in his Grat 

| question. The lime be elaked and weed in Indie with 
vitriol may doubtless have shown greater powers of indura- 
tiom than the ease lime made into without this 
| addition, but I fear be will never be able to obtain from 
slaked lime such results as the following: yyth part of plaster- 
of-paris, I of Dorking lime, and 6 parte of made 
into the ordinary briquette with a section of 2} square inches 
broke in twenty weeks at S20 tb. The same lime slaked 
aed mixed with a cisnilar proportion of plaster and only 3 
of sand broke at 30 1b. at the same age. This moch 
or the firet question, and for the second, which is almost 
answered by it, we are quite willing that “C. KE." and bis 
| friends should gauge slaked ime with plaster in the ordinary 





as 46 revolutions per 
lowing two furnaces, If 
what Mr, Inglis states, of anything like it, hail been the care, 
certainly the Solway Company would a ¥ ¢ have (aken theus 


FIG.2. 


triol with the same, and we have neither 


6, Wharf, Melvidere-road, Lambeth, Dee, 18, L871. 
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STEAM ENGINE CUEFFICIENTS, 
To tux Eerron oy Exotyexkina, 

S1a,—A man commenced business with a capital of S600, 
as shown by the amount to his credit on his tank book. At 
the end of a year he took slock and found that he was worth 
1200,, of which 440/. was the amount to his credit at the 
tank. He hed conducted bis business apa cee ; aloe 
on a system he advocated of ha two places ines and 


thet bed becsane we 


Tho reault was to him so aa! 
body im that line of business to 
on bis plan. He published 
resulta; for example, the rewult described above was put in 


fyliaders are Zin. in diameter, and the blowing cylinders | this fourm, I am now worth 1200/. and of that 4401. is cash at 


75 in. in diameter, working 4 ft. stroke, The old valves were | my banker's, divide the one by the other 
composed of iron tubes, 6 1t. 10 in. long, 24 in. in — tl v 
» Py im. thick, 
ahruek over the tubs, Pree bry owteide diameter bred valve 
64 Ib., and covered six openings, 
about 12 im. long by Ij is. bread. Tho sumber asd arrange- 
ment of the valves is exactly as shown in your illustration. Aa 
to the lift of the valves, IE dom't know what it was intendedto had only made om the year 
be, bat in practice it varied from Jin. fo dim., amd some of | attributed it all to his working two shoge at ance, 
them seoued to be gined to their seats, and would not Ef at but how he 2. 
nature of the valves, | would at bast | the two, many who read hia statements could 
year very 


and abowt yin, thick, covered with indeery 


‘2j ln. Keck valve weighed 


all, Apart from 


prestame that Messrs. Hargreaves and Co were quite com- 
4 he spoed of th : io 

and the « of the engines, as it is qui 
valves you tase 00 be able to do thie 


Me cytodeetana the areas of the ports to 
immaterial what kind 


have 2.72, 
"ras the 
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not 

at all a bad plan, could make 2.72 out of 
not make 

out, One ‘s statement, however, seemed conclusive ; 
ing gone wi with his big shop and be had to 
work with only one, and result showed, om the one six 


407 


an 
t is the way to make money, for although 
piece and the prof higher In proportion, y¢h the peoult, was 
t n . resu 
fay LA inetend of 2.32. Now as it is tha 8 and 1,72 that 
are the gain, we have this statement that the two-shop plan 


gave more than twice the guin, viz., is 2.15, or made 


2150. for overy 100/, made by the single shop system. And 
partly through this prokthoe everybody rushed into 
the two-shop besiness. Many were disappointed, espe- 
cially those who woah vet Sis Hak > god Some 
maintained high priced goods could be all sald out in one 
with those at reduced pricos and others pre- 
ferred ing only in low ash eee Meni 6 goed 
big shop, And although many of tho two-shop adrocates 
still found — cvellicients at cach sock-taking 
a“ show ul a really forming move pes es - 

portion promised by their figures, some WH ry 
the ‘best. balan bellered 


* of 1.8 for the year. This must surel, © that 
Sy ete eres 


could 
thy i 


suking tsi entra sxpsosts out of tale sosond shop. And 
ir exten oxperses out of their ™ 
the e ation of the dobneion was this that the —_ alvo- 
cate of the two-shop system bed always divided his capital 
at stock-taking by bis balance then at the banker's instead of 
dividing it by what was his enpilal at the beginning of the 
ear. Lis system of balances) however, not only found 
jefenders, but after bis drewase partisans case for clairn- 
ing for him the homour of having originated H, and main- 
that the coefficient of success in the year referred to 

was se =2.72 and not =a. T certainly do not dis- 
te the authorship seek to fix upon him. © the 
eat in Bovesflem while reading the tolicwing 


A copy of the diagrams of the P. 8. ta referred to by 
Mr. Alerander Elder, and Kindly forwarded by him to you, 
is sent with this, and I must you to uce it, See 

te } This is the sheet refe to by Mr, Lewis 


" 
Olrick in EsoinkerixG, 10th November. Diagram No. 2 is 


represented a giving a coediicient > = 272, the reealt of 
the double cylinder system, whereas di Nos, 3S and 4 
taken on the mame day an example of single cylinder working 
(the barge cylinder being disabled), shows a cvellicient Lon 


No.3 and 1.66 on No 4, on an average of mes = 18 


as a coefficient. ‘This is equivalent to eying that the 
double eylinder working with 21 Ib, pressure gave by — 
sion alone, a clear gain of 172 times tho work represented by 
the admission of the unexpanded steam, amd that tn the cingte 
cylinder example and with steam of 22 |b. and 224 Tb, pree~ 
wares the clear gain was only 4, 

Hut what was tho steam really used to do the work in No. 2 
It was pot 4.4 Ib. only but actually 46 th. as shown by the 
length of the measuring line drawn on it at 27.3 1b. pressure- 
thus 27.5 is the length of the original dingram im half 
inches 0.1 multiplied by 3 1b. the ratio between the cylinders’ 
areas. This system of measurement, oxplained in my letter, 
Uetober 22,1 have introduced to simplify the admeasure- 
ment of diagrams. For the same length of diagram nnd the 
same ratio of cylinders, the height is comstant, and the line 
has only to be drawn, of the hoyrht ticked om the curve, aml 
the length between the intersection of line amd curve is the 
pressure at which the whole steam would fill the low-pressure 
oytinder if admitted to it by a valve, the cylinder being 
empty and the piston at the far end, sapposing there was 
no los of heat. The length is 6.6 balf inches in the 
original or 6.0 quarter inches in the reduced copy. Now 


eet, and this is the coefficient representing the 
work dome if the ecards are correct. Treating the single 
cylinder cards, Noa. } and 4 in the samo way, we gut 


22.5 h 

2h10 422.08 4064 1 24 cortheient. 

44 +124 20H 

But returning to No.2, we bave surely a miracle repre- 
sented tous. One of your nts lately seoertea in 
your columns that he know as woll as other prople how 
auch water would run up hill. If ho happens to see these 
his conSdence im himself may perhaps be shaken. 

T rogret that im addition to the date, we have not also the 
latitude and longitude of the very spot where the vessel was 
when the phi depicted was witnessed. The eclipses 
expedition might be induced oe round that way and try 
it over again, and if they verified the report here presented 
to us, it would be of more yoy es us engineers then 
all they will have to tel! us h the celipen, We are told 
that on board tho steamer Boguta, on the Ith May, 1860, a 
body of steam leet poten Si lb above nero left the high- 
pressure cylinder entered the low-pressure cylinder, the 
pressure im the latter cylinder being at the rasoo time th th. 
above zero, ns witness diagram No, 2 herewith at one-teath 
of the length ofthestroke. Prom the beginning the low card 
shows Lb, more pressure than is shown at that point in the 
high; and adeeb Past of running up hill is continued 


bh a considerable the T doubt the man 
with the two shope had at stock-taking, emtered goods 

over-—first, as in the and then as is the big 
shop, and so he might easily have deceived as to 
success 


aT, 
In this diagram wo have evidently the same steam in two 
places at the same time; where the cards really Inp, that ix, 
after allowing for cffect of connecting red, as I have dome, 
the meaning is that the steam was in the bow bedore it had 

igh. If we make up our minds to disbelieve in 
magic, we must make » deduction from evem the 2.14; I 


would say that the low di: in at least 1 fh, too bigh all 
over, Lapping is impossible, and there should bo instead a 
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for the coefllcient, instead of 2.72. ! hare only gacesed at 1 | The efficiency for any intermediate raluc of 7, within the 


as the deduction; any reader can make his own 
some of the din Lae Bow on ote save eee 
between the high and the low, and I have mo doubt t 
are tech nearer the trath than are those that lap. The 
state of the ease is clearvr shown adding to the cards lines 
joining the sizoultancous points of high exhawst and low ad- 
mission, and theee cards are marked with arrows to show 
whether the steam ix ot up hill or running down. 

T havo added measuring lines to all the diagrams on the 
ebect. In running ep oom jon corner, I have, of 
course, jeneed the usual ulty of having no state- 
ee of beperomigl praaren ! baad Sh ines to 

ustrate eyslem ¥ com 
pression line weet deGnite it will bo found that any possible 
error will not sensibly affeet the rewalts arrivod at. “Prom the 
last sentence in your editoria) last week I understand you 
mean to point out that, after all, the eveflicionts worked out 
as Mr. Smith advocates aroin practice really serviecable. It 
is to meot your remarks I have worked out tho coefieient for 
the diagrauss shown ia this ehoet. They coanpare as uuider: 
Poe — eh btecoteetisnmammernceemmee eit, Duisers tote ieret abil 


By Mr. Elder, By Me. 











Terminal srenuse. Cocfficient. 
47 2.047 


i 299 | | AIS 
BBO ee 2151 59 

Cc 3S 2.52 2044 | 36 

D 418 248 2502 40 

E 65 2.24 2.188 6.00 
P 40 260 2513 47, 
G as 261 2294 4.45 
A 48 260 2116 63 

1 36 264 4.682 sez 
2 44 27 21d 5.6 

2 116 1st 18gh 124 

# 145 166 ems | ke 








It is evidewt from an inepection of these that the numbers in 
the two columns beaded * CeeScients” cannot bo sebstituted 
for each other, Some of my wursbers are nearly equal, as 
E, F, and No. 1, while many of nino ary much less, as B, G, 
‘Ay and No.2. In fact, their relation to each other ia quite 
accidental, and if the diagrams themselves wero cleared of 
their anomalous features, overlepping, and want of bead, 
many in nuanbers would be much Tenge adel fe 
One of your jeeenints wrote that 1 was in 

hair-splitting, signi ying that tho difference between here 
mults of the two modes of enlculating eoefScients was really of 
insignificant amount. 1 think the difference between fo9 
anil 2.04, or betwoen 2.72 anid 2,14 is rather more 

hair, and 1 would suggest to bins that if ho illustrates by 
hairs at all, be should admit that there is 


statententa, Mr. 
ows that what I wrete about his bring. 
ing me the diagrams is the truth; if I had thoaght he would 
have cbj to my nasing it, | would certainly have 
avoided doing so. T! satliedt date ow tho Ut re- 
pocdneed here, is that of —— taken on tho west coast of 

uth Asoorica on the 1 Mey, 1900. These could not 
have been in the possetsion of Messrs. Randolph and Eller 
on the Lat Juno, 1800, the date of the Artiaan, containing the 
following statement. Having described a coenmon hyper- 
bolic curve to include the actua} diagram, and drawn FCeO, 
the reetangle of pressure v7 vole at the beginning of the 
curte, Ethem give the following rule: “ To aseortain the 
practical efSrieney lessen FPCeO by tho product of the pree- 
sure volume of the steam im the eylinder when the part i 
opened for the adumission of steam, and divide the area of tho 
aetical diagram by the » the quotient is the practical 


eficloney. 

So that eves if it could be shown that the numbers given 
Mr. Elder are really coefficients, it cannot be meant u 
lithograph, sid to be printed im L&6l, is asy oridence that 
he originated what I hal pubtished in Juse of the previous 
yrar. But, on the county all the evidence is om other 
side, that Movers. Handolph and Eller hare never at any 
time published coelficients of perfurmance, for the 2.72 fer in- 
stance, of dingram No. 2, i¢in no sonse whaterera coeflicdent 
Of the cfficiemey or coonomy of the engines of the steamer 
Bogota. It is, however, eloarly proved hy Mr. Smith and 
Mr. Olrick that to Messrs, Handotph and Elior is due tho 
introdwetion of what iv a most egregious blunder into steam 
engine calculations, whereby « gain from expansion, equal 
to L.t4 is publishedas L.72,0ras 50 per cont. more thas it 
actually is, Lf having done so be esteemed an honour, I will 
not dispute their right to it. 

ctfally, 


1 ase, Sir, yours most yeepe 
J. McFastanx Gray. 
12, Montenotte, Cork, 11th Doe, 1871. 





To tun Epttoxn or Exoisenarse, 
S1n,—Whilet thanking Fou for the attention bestowed on 
my note is your appended editerial comment thervom in last 


isue, You must permit me to remind you the equation 
rP@ = —9y—b 


Ms 
ie not « fow, and, moreover, approzimate “ between 
one x twelve ate — 2, art, 2H5—the resale 
obtained by rupposing + influite is therefore inapplicable. 
When ris infinite 


meek 


ox 
ani the efScieney of the fubd is equal to unity ss perfect 
rim PV_y 
mai 
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limits of the expression none of my leading men over waited upon or consulted D 
w—9--t Hanson of my account, except ome man, as a sovesenger, to 

ill be th a tell him to mo tee at my olllec. 
will be the product In reference to » further lotter by William Muir and Co., 


(10-94) i. =eicemey the facts set forth le my last letter, published in your journal 


fae f December 8, noed not be reiternted ; haps Wm. Muii 

the valecs of I, V, and H, correeponding to any initial and Co. will dav: thelr ows signature ag may farther 
pressure, p,, may be found by means of Table VL, et state, when I frat consulted Mr, Muir ig my lan. 
art. 2 proved machine, he made little of Hanson's patent, but said 


ication of equation 
As regards my as SA oe " (2) of 


=F 42 


a great deal to impress me that he was entitled to the credit 
ii ' ’ 
of temperature on Fahrontolt's scaly, onty 


of the design, No doubt can now exist of the same desire to 


T being de, claims the merit of my invention, notwithstanding the date 
(as doth and used throughout the third part of the | of ey and tho agreement signed by Weltinus Muir 
“Manual” of Professor Rankine) it must be remembered | and 


anid theyeolf. 
; 1 am, Sir, yours truly, 


this equation expremes the “law of the eflicieney of ele~ 
Dasixt ApaMaos, 


ment thermodynamic engines,” through all ranges of 
cam persture on tha instance fe aay lest, the range being from 
TP, =298° Fabs. to T= 1th Fahr., and giving the 2 
=0.289 as an unapproschable limit, was merely adduced to 
show the abeardity of quoting higher efficiemcies for actual 
steam engines working within the same limits. 
Your obedient Servant, 
W. M, Pann. 

[The coefficient 0.239 referred to by Mr. Parr, merely re- 

lates to the work performed during expansion, to whieh there 





To tus Eviron or Exarxrenixo. 

Srr,—I noticed in your issue of last wevk a letter by E. 
Hanson, or the subject of ing machines, I may just 
say that I havo been interested in the late David Tasson’s 
machines frots the first, having made all the plansand models, 
and worked out all the details for the samo up to the time 
David Hanson tock out his patent, With respect to the 
visite to the Into David Hanson by one of Mr. Adamson's 
lesding men, this, 1 presume, alludes to me, asa friend of 
My. Hanson's. I called upon bim to see Mr, Adamson, who 
might put down a machine; at other times I hare callod, but 
merely co busines between myself and the late David 
Hanson, which, I am sorry to any, was not cars] l. 

Yours reepectfully, 
Samcan Wren, 
(We can nsort no more lotters on this eubject—Ep, K,| 


NOTES FROM THE NORTH. 


Guascow, Wedaratay. 
Glasgow Pig Tron Mortet—Within So tent See days a 


OT 

has to be added a number representing the work dono prior 
fo expansion, Approximately this may be taken aa 0.1, 
tanking the total coefficient 1.399, If our correspondent will 
refer to the first foot-note in the middle column of page 376 
of our number for December Sth, he will ece that we ex. 
presaly directed tention to the fact that tho expression 


e g re not correct for extrome measures of expansion. 
—En. E, 








THE NINE HOURS' MOVEMENT, 
To Tir Entron or Exorxexerso, 

Ste—It appears to me very desirablo that the London 
engincers should know the exact terma upon which the 
various enginecring eateblishtoents in the North, and par- 
ticularly in Newcastle, have conceded the nine hours’ mores 
mest to the men, Can any of your correspondents or 
readers give this information? Do the wnges remain as 
before, and how b# overtizoe to be counted ? 














Lrg toed cosh, ani Tou fOya ue moathe closing saers 70s: 94 
December 12, 1871. Ay Ory Svnecernem, | S*#. . SVE. OBO momth, ing se é haa 
[A reply to our eurrespoedent's querics will be foued in et i ae ian pan Ine 
bd Lo Med AS - , 

ean el Cleveland,” oo page 405 of the wad been up at TOs. 10hd. cash, and Tis. 414. one month, sellers 
sae ct eee i a 

ow oA, eee ie ea and to ue 
EXPRESS LAUNCHES, to the fooling ineplssd by the lange unipurente of ast seek 
To rik Eprron ov Exotweentc. A very confident tome prevails. Some makers are unwilling 


to quote prices for forward delivery, owing to the feeling 
that much bigher prices will be obtained. Pig iron ave? 
scarce, all the is being used up as fast os it 
tarned ont, and the stocks in the public stores are rapidly 
diminishing. From Messrs. Connal and Co.'s stores there 
were 700 tons withdrawn lait week, The quotations for 
makers’ irom are still keeping firm at the pri men. 
Uoned ba last week's report. Last wock's shipments were 
foreign, CO76 tora; enastwire, 7083 tons; total, 14,009 tows; 
ding week last wear, 8835 tons; increase, $174 tona; 


Sin,—I have lately read and marvelled at the accounts of 
the wonderful performanees of Mr. Thoeneycroft's steam 
Inunches, but until the Canopes was honoared with a leading 
article Inst week, J, and dowbéless many others, looked on 
them aa Ee #0 very extravagant as to deceive nobody. 

It has hitherto been the general impression that to make a 
steamer 2X) ft. long steam 16 knots, was rather a clevor thi 
to do, but what would Mr, Th croft net do if he 
tach dimeosions to work upes ? If, us scane authorities say, 
a veww! sony be driven at a speed proportional to the squarc 


root of her leagth, them something over 30 knota F | total increase for tho yar, 180,098 tons, The report 

sight hoe - ed a # vessel of the Thorney Jatench | Amerien is -— Er LA no Gartsherrie in i market, mA 
mn hat little there tnoss commands a high price; 

TT the wblic to understasd that the triat of the Canopus Ball of the tock i _ “ : 


balk of the etock is Glengarnock. 


waa weted in presence of one of your staff, and conse | ate of Garicush Malieable Irom Works.—These works 
questly that the report is authentic ? sent] after tf loeg lo the market, and soveral times exposed to 
man eee ‘\nxen, | Public auction, have nt last boem sold. They were again ex- 

Glasgow, Decetbor 20, 1871, Inst week. and purchased by Mr. Alexander Jack, ot 


, formerly assistant manager at the Monkland Iron 
[Our correspondent, whe has converted aw Fn i 65008 
into a now de plewe, shoeld know from perieeco oh by se ome, BS. a Tica +, a 


that this journal “puffs” nothing. We can anewer for My. : 

Thoreepount that! be will be withing to afford our corre-| . The Eatisharyh Tramway System aud the North Bridge — 
spondent every opportunity for satisfying himself ss to the cor- | At yesterday's moeting of the Town Council of Iromngans. 
Fectness of the statespents made by as last week in the article | the subject of tho ning of the North Bridge wns cr 
entitled “ Express Launches.” The results referred to, whieh | %tideration in connexion with the extension of the tram- 
were only a repetition of what hare been ropented|s given hy | "*F *yetem. By w very large majority it was reeolved to 
the Canopus, were obtained in our . Any fature com | Proceed leoueediately with the widening of the bridge, so that 
munication from owt ¢orre: 


& velgar expression 


personal ex the oem 


two lines of tramway rails may be laid upon it. The im- 
remoent which is thus about to be effected is one that has 
agitated for during many yeara. In connexion with the 
Edinburgh tramway system it may be mentioned that tho 
second portion is nbout to be commenced. Councillor Gowana, 
whose emergy and business-like ability as a contractor were 
20 Jewous in connexion with the Gret portion, has had 
the additional contract offered to hin. 

Exjinburgh and Leith Eogineers’ Soviety—aAt last week's 
toveting of this society, which was very susoerously attended, 
5 anisnated ditcussion took place om the subject of “ Trazn- 
ways," following the paper which was by Mr. Hf. C, 
Kell, CE., on the previous evening. Mr. Alan Brobner, 
CE, read a wecet interesting and able paper on “ Bell and 
Helmet Diving.” 

Flugincerchip to the Kdinlurgh Water Trut!.—Following 
up the “ecision come to a se ago as regards Mr, 
Stewart, who was dismissed by thenew trustees from ad ted 
as engineer, the cotamittees of the new trust hare a 
joint recommendation that Mr. Janes Lealie, C.E., Edinburgh, 

appointed to the vacant allice, at a sale 


spoedent om the subject to this 
journal, must appear over his own mawe—Ep, ‘ie 








lad to know if any of your readers hare dis- 
covered @ method of jointing them, with certainty, without 
toelting the tin, and with strength suilicient to stand a pree- 
& head of water of say 200 ft, 
T am, Sir, yours obediently, 

W. IL G. 


sure 


Birmingham, December 18, 1971. 





MACHINE FOR FLANGING BOILER 
TLATES, 

To tae Eprron or Exorvernrea, 

£18,—In your journal of the 1th inst_ [ podiee a further 
letter by KB. Hanson, which hae not sertoesly altered my 
views respecting the royalty having been paid to the late 
David Hasson. Poesably, 5 eel mrand a Teeeipt nay hare 
beon given for Sa. instead of DOV, which I paid, As Togaris the 
offer the late David Hanecn made me, the entire facts aro 
i be not only offered that 1 aight make his machine 


officer to be nominated by Mr, Leslic, and appointed by the 
trust at a salary of 244. per annum, 








Loxnox Assoctatrox ov Fonewex Exotveens ayp 
Dracontsuxs.—We are informed that Mr. James Howard, 
M.T., has consented to preside at the 19h Anniversary 
Feetiral of this Institution, to be held at the City Terminus 
Hotel, om Saturday, tho 17th of February next. 
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TEMPORARY WORKS FOR THE RESTORATION OF THE MONTLOTI 
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JIS BRIDGE OVER THE LOIRE, ORLEANS RAILWAY OF FRANCE. 
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STEAM ENGINE CORFFICIENTS. 


Is concluding our article on “ Steam Engine Co- 
efficients,” published in our last number bat one, 
we stated ¢ 


t the method of age cy | such co- 
efficients adopted by the late Mr. John Elder, and 
recently advocated in our columns by Mr. Charles 
Smith, frequently gives in practice resulta which are 
far more nearly correct than might be anticipated 
when the eyatomisregarded from a purely theoretical 
point of view ; and we now propase to explain the 
reasons for this, and to spen some of the main 
ointa to which attention must be paid in attempt- 
ng to deduce accurate coefiiclenta from indicator 
diagrams, In the first place, however, it may be 
desirable to recapitulate bricfly the characteriatica 
of the two methods of caleulating coelficlenta which 
have recently been disenated in our columns by Mr, 
Charles Smith and Mr, J, McFarlane Gray. 

Mr. Smith (following Mr. Elder's ayatem) obtains 
hia evefficient by divi ng the mean effective pres- 
sure deduced from the indicator di a, by the 
final absolute pressure which would exist in the 
cylinder if the expansion waa continued to the end 

the stroke, instead of being interfered with by the 
opening of the exhaust, To enable this final preeaure 
to be ascertained the expansion curve must be pro- 
duced to the end of the diagram when necessary, 
aud tbe final pressure can then be measured from a 
zero line drawn for the parpose at a proper distance 
below the atmospheric line ‘This method is, as 
we showed in our recent article, equivalent to divid- 
ing a number representing the work done, b 
another number representing—not the steam aed, 


but that thrown away—ani, as we pointed out, this 


stem is theoretically a false one. Mr. Gray, on 
the other hand, uses the same dividend as Mr. 


Smith, but employs aa his divisor 2 number in- 
tended to 
performing the work represented by the dividend. 
‘Thiais obviously a perfectly justifiable system of 
calenlating cociticionts, and ae long a the number 
employed as a divisor docs really represent the 
quantity of steam used, it i4 free from all possible 
objection. 
practical point of view thus narrows itself to the 
question, whether the divisor obtained in the manner 
advocated accurately represents what it is intended 
to represent or not? 
proceed to consider, 


which should carefully be borne in mind, and these 
are: 1. "That the weight of steam actually present in 
acylinder may, and most frequently does, vary con- 
sideralily d 
cut-off has been passed; and, 2nd. That the maxi- 
mum quantity of steam 
during the stroke may, and generally does, vary to 
a greater or leaa extent from that actually ex- 
pended per stroke. For instance, if we suppose the 
expansion to take place in na cylinder of such eon. 
atruction that the steam neither imparts beat to, 
nor receives it from, external objects, then if, dur- 
ing this expansion, work be performed by the steam, 
_|a portion of the latter will be condensed, the 
“I tatent heat set free by this condensation being 
the equivalent of the work done, The effect of 
thia condensation is that the preasure of the steam 
falla durin 
than would be the case if no work was performed 
(under which circumstances the condensation just 
alluded to would not take place), and there conse- 
quently exists in the cylinder at the end of the 
atroke a leas weight of actual ateam than was present 
when the expansion commenced. When such cir- 
cumstances a8 thoawe we have just supposed exist, 
the end of the stroke is obviously not the correct 
place to measure the steam used, unless in making 
the measurement we make due allowance for the 
condensation which has taken place during the per- 
formance of work, 


«| shown that when stenm of ordinary pressures 
expands under the conditions above supposed, 
the pressure is proportional to the reciprocal 
jot the tenth 
4t| ratio of expansion, or, in other words, the re- 
4 {lation between pressure and volume ia given by 


the expression, ar’? in which p is the absolute 
wa of the shoamn, i 
Professor Rankine’s researches 


heat which is converted into work a 
by the condensation of steam in the jacket, In this 
ease also, therefore, the — of ateam existing 
in the cylinder would be 

commencement of the expansion, although the dif- 
ference would not be a0 great as when the cylinder 
was unjacketted. 
that in the case of steam expanding without im- 


isting at the end of the expansion, when the steam 


had 


by s* to obtain the pressure which would have 
existed if, during the expansion, no work had been 
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place in the cylinder when the steam is admitted at 
the commencement of cach stroke, is exceedingly 
small and may, in fact, be neglected altogether, the 
7 
expansion following the liw ar ', as already 
atated. But in an engine with an unjacketted 
cylinder the case is very different, In this instance 
the steam on entering the cylinder comes into 
contact with surfaces having Aa temperature much 
helow its own, aud a certain proportion of the 
atenin is thus condensed in raising the temperature 
of those surfaces. So long aa the inlet is i ie 
the steam thus condensed is made up by an addi- 
tional supply from the boiler; but after the eut-ofF 
has taken place the new portions of the cylinder 
surface exposed by the piston as it advances have 
to be heated by the condensation of part of the 
steam ehut into the cylinder, and the consequence 
is that the pressure at first falls ina more rapic 
ratio than that due to the expansion alone, As the 
expansion proceeds, however, and the presaure falls, 
the temperature of the steam becomes lower than 
that of the intornal surface of the cylinder®, and 
thas there commences the re-evaporation of the 
thin film of moisture which had been deposited on 
the surfaces during the earlier part of the stroke, 
and the quantity of steam present being thus 
angmented, the pressure beeomes higher than that 
due to theory. ‘The result of these operations on 
the expansion curve drawn by the cator is to 
cause It at first to fall below and mubsequently to 
rise above, the theoretical expansion curve, as will 
at once be seen by drawing the latter curve on 
- eae diagram taken from an unjacketted 
cylinder. 

Under each circumstances as these it is evident 
that to obtain anything like accurate information 
respecting the maximum quantity of steam present 
in the eylinder during atroke it ia meceasary to 
measure the preasare as near the end of the stroke 
as possible ; and in such cases a8 this and when the 
amount of cushioning is small, the divisor obtained 
according to Mr, Elder's plan is one which is far 
more nearly correct than it would be if the pressure 
of the steam varied according to the laws explained 
in our former article, We have sid that thists the 
case if * the amount of cushioning is small,” and we 
must now polit out how the amount of this cnshion- 
ing affects the result. “hia brings us alao to the 
second fact which we stated should be borne in mind 
in considvring the question weder disenssion, namely, 
that the quantity of steam used per stroke, and the 
maximum quantity of steam present in the eylinder 
during h stroke, are by no means necessarily 
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resent the amount of steam used in 


‘The whole mattvr, when regarded from 


‘This question we shall 


In dealing with this subject there are two facts 


ng tho stroke, even after the point of 


yrenent dn the cylinder 


the exapansion at a more rapid rate 


‘The investigations of Profexsor Rankine have 


er of the ninth root of the 


in, and r the ratio of expansion, 


alazo show that | identical. 
when dry saturated stenin — doiag werk ib 8) "The pressure existing in aateam engine cylinder 
jacketted cylinder, the fall of pressure appears to) 9¢ any given point during the expansion is that dae 


to the presence not merely of the fresh steam ad- 
mitted during that stroke, but also to that of the 
steam retained in the cylinder by the oxbaust port 
closing before the prior exhaust stroke was com- 
ple ‘The retained steam thus tends to make 
the terminal pressure higher than it would be if the 
whole steam waa entirely exhausted from the eylin- 
der during each stroke, and thus tends to increase 
the divisor obtained according to Mr. Elder's plan. 
If now the exhaust port closes —- in the return 
stroke and the amount of cushioning is thus ren- 
dered great, the rtion of the retained steam 
to the amonnt of steam actually admitted per 
stroke will become important, and the final pressure 
in the cylinder will become far too high to be any- 
thing like a true measure of the etcam used 
stroke, In such instances Mr, Elder's divisor 
will, of course, give a coefficient lower than the true 
one. 


ere at the end than at the 


In our former article we showed 
ng or receiving heat, the terminal pressure ex- 


n doing work, would have to be multiplied 


erformed; and, in the same way, if the expansion 
aa been carried out in a jacketted cylinder the 


multiplier just mentioned will be r'™ instead of 


A, We thus soo that when steam expands under 

eithyr of the conditions above suppoaed, and in a 

eylinder in which no cushioning takes place, the 

final pressure will be too low a unit of measurement 

of the steam used in the proportion of + to r¥ or 
J] 

rs rit, as the case may be, 

Bat when we come to consider the conditions 
under which ateam is very generally used in practice, 
we shall find two circumstances which enue the 
final pressure existing in the cylinder at the end of 
the stroke to be greater than it wonld be under con- 
ditions Le gg pars ao the first of these being 
condensation and sa nent evaporation, and the 
second the existence pa These two 
matters we shall deal with in the order we have 


trate some of the facts we have been stating, by 
examining in detail actual examples of indicator 
diagrams ; but at present our will not permit 
ua to do this, and wo shall therefore eal to 
consider the system of obtaining the divisor recom- 
mended by Mr, Gray; this divisor, it must be re- 
membered, being intended to represent the pressure 
to which the quantity of steam used per stroke 
would fall, if allowed to expand to fill the cylinder 
without doing work. 





om at another, At one of the 
pr f ite operations iremuantiy Preactically 


seta ti Seas eee eam tare eae 
steam jncketted, the condensation which takes! piven ‘ved by the steam. cancus 


It is our intention, on an early oseasion, to lus- 


410 
In hia firat letter on the subject, which appeared 
in our number of September the 22nd, Mr. Gray, 
in speaking of obtaining his divisor from indicator 
, says: ‘To get at this, we most measure 
the steam before any of it a from the dia- 
gram, and the best point to take it at in a little 
fore the exhaust in the high-pressure cylinder. 
Generally, not always, there ia a difference be- 
tween the actual terminal in low and that due tothe 
volume of steam shown on the high card. We 
should, therefore, in every case try what the high 
diagram will give us, and use it, if in excess of the 
low terminal, But in returning to the high cy- 
linder we must avoid the compression corners, or 
the result will err on the other side, My rule 
for caleulating the due terminal is this: Write 
down the ratio between the two cylinders—in this 
case 3.54. Multiply this by twice the length of the 
cards, say, in inches, Set off the product as a 
pressure above zero on the soi proms clingram, 
Jraw a horizontal line at that height, Measure 
on this line the lengths of both diagrama from ex- 
pansion curve to compression curve; the sum of 
these two lengths in inches is the preasure in pounds 
due at end of stroke of low piston, if no steam dis- 
appears,” This method of obtaining the due ter- 
mival pressure is an admirably convenient one for 
practical use, and is worthy of being carefully re- 
membered ; but in employing it, it is necessary to 
bear in mind that the divisor obtained by ite aid 
should never be taken as the correet divisor with- 
out first ascertaining that it ia at least equal to that 
obtained by measuring the steam at a later period 
of the stroke if the engine has buta eingle cylinder, 
or from the low-pressure diagram if the engine is 
of the compound class, In other words, as Mr. 
Gray has consistently maintained throughout his 
correspondence, the highest divisor should be taken 
wherever it is found, An important argument in 
favour of measuring the steam at a tolerably high 
pressure if ible, is that measurementa so taken 
are less liable to be rendered untrustworthy by an 
abnormal state of the barometer at the time when 
the diagrams were taken, Of course, if the height 
of the barometer is noted at the time of taking the 
diagrams—aa it always should be—it is immaterial 
at what preasore the measurements are made; but 
otherwise, as we have said, the argument in favour 
of high-pressure measurements is an important 
one. ‘The measurements are, of course, taken from 
zero, and this zero is in its turn fixed by measure- 
ments from the atmospheric line. If the height of 
the barometer is not known, the depth of zero 
below the atmospheric line is generally taken as 
14.7 1b,; but it may frequently bappen that this is 
quite half a pound too high or too low, and the 
measurements from it are rendered erroneous ac- 
cordingly, the proportionate effect of the error 
being much greater if the measurement is taken at 
alow pressure than nt a high. For instance, let 
us suppoee the zero line to be half « pound too 
high, then in a measurement of 5 1b. pressure this 
will induce an error of J) per cent, whereas in a 
25 Ih, measurement, the error produced would be 

2 per cent. only. 

The deductions which we consider may be fairly 
male from the facts we bave endeavoured to ex- 
plain may be brietly stated as follows: 1, ‘That Mr. 
iray’s system of obtaining the divisor for caleu- 
lating the coefficient, if carried out in accordance 
with the spirit af his directions— namely, that the 
highest divisor should be taken wherever it may be 
found—is aa correct practically as we formerly 
showed it to be theoretically; 2. ‘hat in engines 
having the cylinders so jacketted as to prevent con- 
deneation during the early part of the stroke followed 
by re-eraporation of the moisture +o deposited, the 
chvisor obtained by taking the final pressure on Mr, 
Elder's plan will be too low, and the coeflicient ob- 
tained by using this divisor consequently too high ; 
4. That in engines working with a large amount of 
cushioning (and particularly non-condensing engines) 
the divisor obtained y. taking the final pressure 
may be tow high, and the cocflicient calculated from 
it consequently too low; and, 4. That in a very 
large class of engines the condensation during the 
early, and the re-evaporation during the later por- 
tion of the stroke will cause the terminal pressure 
taken from the diagram to be the moet accurate 
obtainable measure of Uhe steam used, and that in all 
such casts Mr, Gray's coelficients, and those caleu- 
lated according to Mr. Elder’s plan, as advocated by 
Mr, Simith, will be identical. In other words, Mr, 
(iray’s system of caleulation being founded on sound 
principles, will give under all the conditions of 








practice results which are aa accurate as can be ob- first, and his own for the second stage. As it ie not 
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tained from indicator diagrams, without introducing | improbable that a similar plan may be adopted in 
rectifications of the latter, while coefficients caleu- | other cases whore the expansion is divided into two 


Inted by using the indicated terminal pressure as the | atages, and where Mr, Elder's method of calcula: 


divisor will only that degree of accuracy when 
the conditions under which the steam is used are 
such as to render the indicated terminal pressure that 
used aa the basia of his calculations by Mr, Gray. 
It may be well to state bere that, however calcu- 
Inted, cocflicienta obtained by the treatment of in- 
dicator diagrams in the manner we have explained, 
are, at the best, but approximative, the degree 
with which they Lara to the truth depend- 
ing greatly upon the manner in which the steam ia 
used. In all instances, however, the coeflicienta, 
even if calculated on Mr. Gray's system, will be 
somewhat higher than they should be, this being 
due, in some cases, to the fact that a portion of the 
steam is condensed in the cylinder, and not com- 
pletely re-evaporated before the end of the stroke, 
and in others to the fact that a portion of the work 
done is performed by steam which is condensed in 
the steam jacket, and which does not appear in the 
indicator cingrams, ‘The real position occupied by 
the coectficienta calculated from the indicator din- 
ins, Was Very clearly pointed out by Mr, Gray 
in his letter published tin our number of the Srd ult. 
—so clearly, in fact, that we cannot do better than 
quote hia words here. Speaking of the value of 
cocticicnts, he says; “The coefficients found are 
only firat approximations, and are always only limit- 
ing coetlicients, aud err in excess. They tell us 
that not more than a certain effect was produced 
by the steam, they do not say that effect was really 
produced, but their testimomy is absolute as a limit 
that not more than that effect was produced. They 
are to be taken aa limits in this negative sense, 
we approach nearer to the true positive coefficients 
as we legitimately reduce their amount by taking 
as a divisor the highest product of pressure by 
volume found throughout the whole stroke,” "These 
observations explain the true state of the case, and 
although it is poesible, by carefully investigating 
the peculiarities of indieator diagrams, to introduce 
stich corrections and rectifications ns will render 
the coefficients obtained from them closely approxi- 
mate to exactness, yet, with the amount of care which 
can usually be expended opon such matters in prac- 
tice, coefficients, calculated from indicator diagrama, 
must be held to occupy a second place when com, 
red with the measurements of ethciency obtained 
y the adoption of the system of testing engines 
perfected by Mr. B, W. Farey and Mr, B, Donkin, 
junior, already frequently referred to by ua.* 
Before concluding for the present our remarks on 
the discussion which has taken place in our pages, 
there is one otber point connected with the measure- 
ment of coefficients respecting which we must say a 
few words. In dealing with the dingrams taken 


tion 
is used, we propose to show ita error. In the 
annexed figure let abeije be an indicator din- 
gram, and let the rectangles @édeand kijec re- 
present respectively the quantities of steam admitted 
to and di from the cylinder per stroke, 
the former being greater than the Intter by the 
amount of steam actually condensed in performing 
work. Then, aa we pee Bs in our former article, 
Mr. Gray's coefficient will be obtained by dividing 
the area @éije by that of the rectangle ad de, 
while, according to Mr. Smith's or Mr. Elder's plan 
the area £¢je will be employed as a divisor, Now, 
in the particular case referred to above, the co- 
tflicient was considered by Mr. Gray as made 
up of three parts, namely, first, that due to 
the work performed by the steam prior to expan- 
sion, represented by the area addec; second, that 
performed in expanding to the pressure ¢/, this 
portion being represented by the area be fd; 
and, third, that due to the remainder of" the 
« ion, and represented by the area ¢ ij /. 
Mr, Sinith, on the other hand, measured this latter 
part of the expansion by using the area £ij¢ as the 
unit of measurement, and thus obtained for the 
third portion of his coeflicient a number represent- 
ing the area gei#, instead of that eijf In other 
words, the total coefficient became a ‘number re- 
presented by twice the rectangle ged, added to 


the areas of the esabeg, kh fe, and eth; the 
rectangle ge4& being thus measured twice over, 
and that Aij/ omitted. If the curve ded waa a 


common hyperbola, the rectangles geAk and Aijf 
would be equal to each other, and the mixing up of 
the two unite of measurement in the manner above 
explained would then of course introduce no error; 
but in proportion as the curve 4 ei departs from an 
ordinary hyperbola, so does the effect of the mis- 
takes we have pointed out increase. 

In conclusion, it ia only just to Mr, Smith that 
we should direct particular attention to a fact which, 
in the discussion respecting cocflicients generally, is 
apt to be lost sight of, and that fact is, that whether 
calculated by Mr. Gray's system or Mr, Elder's, 
the coefficients of the engines built by Mr. Smith 
are very high, Adopting Mr. Smith's measure- 
ment of the mean effective pressure Mr. Gray 
makea the cvefficient 2,64, while adopting hia own 
measurements from the diagrams published he gets - 
the result 2.55, a coeflicient which will compare very 
favourably with those calculated in the same way 
from other engines. 


THE INSTITUTION, 

Pressure on our space this week compels us to 
publish only a ahort abstract of the annual report 
of the Institution of Civil Engineers, but we may, 
however, refer to certain salient points which 
characterise the document prepared by the Council, 


jand which give to it more than usual interest. 
| There are three gubjecta to which the Council 
specially allude as having been brought under their 
notice, and that of the Institution, during the past 
\ year; the effort made to introduce certain important 
| modifications into the administrative system; the 
correspondence between the Council and the Seere- 
_tary of State for India relative to the Indian Civil 
j Kngineering College at Cooper's Hill ; and the mea- 
aurea decided upon to insure a more careful selec. 
| tion of candidates. The history of the proposed 
alterations above alluded to, commen by the 
reception of an Address endorsed by 236 
umes in all, of members and associates The 
document stated that, in the opinion of the 
subscribers, the number of members on the Council 
should be increased from seventeen to twenty, 
that three of the old bye-laws should be modi- 
fied, and a pew one passed. It waa suggested 
uiat two of the new members of Council should be 
elected from the class of members, and one from 
that of asaocintes, and that each year two of the 
Council of each clase should become ineligible for 
re-clection until the expiration of one hat Both 





from Mr. Sasith’s eayines, Mr, Gray divided the ex- 
pansion into two stages, the first portion of the 


expansion being sup} {in accordance with the 
curve drawn by the indicator) to take place accord- 
ing to Mariotte’s law, and the second according to 


the law pos” In calculating the portions of the 
total — due yee ae portions of the 
expansion, Mr. Gray of course used as the divisor, . 45 
in necordance with his regular practice, the number sropedbeal to thea or fein Beg De 
representing the quantity of steam used; but Mr. Tostitution ; but on the occasion of the first special 
Smith, in subsequently adopting this division of the | necting, held to consider the subject, the propo- 
expansion into two stagea, did not ag rtd the same | sition to increase the number of the Council was 
divisor for both stages, but used Mr, Gray's for the | wind ‘The proposed new bye-law was, however, 
oe, and pages Sut} Withdrawn, Shortly afterwards the Council as- 


. Vide page 279 of the present volume, and - 
and 634 fon anventt:, and nae 28 of our eighth volume, |sembled another general meeting, to consider the 
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amendment of certain of the existing regulations, 
and expecially with regard to alterations in the 
balloting list. The result of these deliberations was 
that in  Sonsal the names of 23 instead of 17 mem- 
bers, and 6 inatead of 4 nssociates are to be placed 
on the paper, and no distinctive type shall be exm- 
ployed in rinting the names. 

In March last Mr, Charloa B. Vignoles submitted 
to the Secretary of State for India an extract from 
the Minutes of the Council, and ex his readi- 
ness to afford any further explanation should it be 
desired, In this Minute the President and Council 
submitted thatin their opinion the establiahment of 
the Cooper's Hill College was unnecessary, and its 
prospects unfavourable. ‘They considered it due to 
the Institution and the profession at large to point 
out that the existing means of training engineers 
were efficient aud — and if a experience of 
the young men obtained for the Indian service hns 
been unfortunate, the fault lies with the means 
adopted to secure engineers, and not with the 
status of the profession itself. They point out that 
20 far ns theory is concerned there exist a num- 
ber of institutions fully competent to impart in- 
struction, whilet the meana for giving 
practical education to the pupils of the college are 
utterly insufficient, and fat their real practical 
training will commence out in India, in a more 
marked degree than has been the case with assis- 
tanta already drafted from the offices of engineers, 
and to whom a certain amount of sound practical 
information has been im d. Finally, they 
point out, with perfect justice, that the insufficient 
pay and the unfair treatment which characterises 
the lot of the civil engineer in India must always 
prevent the supply of competent men fulfilling 
the demand, To this Minute the Duke of Argyl! 
pela — some months’ delay, a = ~ ig 

cant reply, expressing his regret that the esta- 
blishment of the tollege did not meet with the ap- 
proval of the Institution, and stating that the 
— clearness of the Minute prevented any 
urther explanation being necessary. 

To the t feature in the annual report—that 
referring to the exercise of caution in the election 
of candidates—we have already referred on a former 
oceasion. The Council has to use great discretion 
in this matter, to check undue exclusiveness on the 
one hand, and to prevent the introduction of too 
general a class on the other. We do not think that 
rae ar ” ae than tom and > revised 

‘orms which have boen meet all require- 
ments, The business oi the Institution iorion the 
year has been conducted in its usual excellent 
manner, and the last volumes of the Yransactions— 
which we hope shortly to review—are remarkable 
for the care and labour which have been bestowed 
= them, The effective strength of the Institu- 
on on the 30th of November Inat was 1756, as 
is oc 1708 on the ding date of lant * 
Of these 14 are honorary members, 724 are members, 
and 1048 are associates, The new elections have 
numbered 128, and the deaths 45, 80 that the 
effective increase ia 83, a amaller number, with one 
notable exception, than any during the Er five 
years. Of the student class an increase of 17 per 
cent, has been istered, which speaka well for 
this branch of the Tnatitution, betterthan do the 
number of papers prepared by them at the supple- 
mentary meetings, only seven having been read 
during the session. On the other hand, the re 
business of the Inatitution during the year has 
very satisfactory, as is attested by the fact that the 
a oceupy two bulky volames filling 895 
poset = 23 eheeta of engraving», and numerous 
woodcuts, 


The receipts during the Isst year amounted to 
7635/., of which 5592/ were obtained from sub- 
scriptions, and thegeneral disbursements were 5494), 
On the 30th of last November the funds of the In- 
stitution were 25,373/. a4 compared with 23,145/, on 
the same date last year, 

Altogether the report of the Council ia « eatis- 
factory one, and beara within it indications of the 
renewed prosperity which has set in for the pro- 
fession, a prosperity which will help to make the 
present session even a more fertile one than the last, 





Sorrn Kesersoror Mvseem.—A beantil 
work of Jamnitzer, the Nurex sar gyi tome 


aremberg 
temporary of Cellini, has just been 
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wrought iron 
ships of war? When was breeching first dispensed 
with, and wrought-iron carriages introduced 7 The 
heading of our illustration on page 403, gives an 
answer to these queries, 
the first screw i 
Teminda us of the 
peller of this ship, as well as her armament, all 
emanated from the aame constructor. 
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NAVAL ORDNANCE. 
Tue question has frequently been aaked, when waa 
ordnance first introduced on board 


It alao gives the name of 
of war put afloat, and 
fact that the engines and pro- 


Captain Robert F. Stockton, of the United States 


Navy, on visiting England, 1549, for the purpose 
of witnessing the trial of a small screw ateamer (the 
firet iron vessel to croea the Atlantic), built for him 
by Messrs. Laird, to Ericsson's design, consulted 
the latter regarding the possibility of constructing 
naval ordnance of wrought iron. 
advocate of that material, readily met the wishes of 
Captain Stockton, and at once pre 
of a gun of 12in, calibre. The ; 
being willing to enter into a contract with Captain 
Stockton, received forthwith an order from that 
enterprising and spirited officer to build the gun at 
his expense, ‘The United States Government sub- 
sequently ordered the construction of a steamship 
of war, under the supervision of Captain Stockton, 
with steam machinery and preci to the drawings 
furnished by Ericsson. F 

at the time protested loudly against the proposition 
to mount “the monster gun” on 
lightly built as the Princeton, insisting that amon 
other dithculties, the breeching would tear her upper 
works to pieees. 
the new system that the handling of euch guns at 
sea would prove impossible, the constructing car- 
riages of sufficient strength being pointed out as 


cricason being an 


drawings 
ersey Lron Works 


xperienced commodores 


a verse! ao 


It was urged by the opponents of 


impracticable ; while the imprudence on the part of 
the navy department to intrust such matters to 


mere engineering skill was severely criticised, In 


apite of all remonstrance, however, Captain Stock- 
ton’s influence with the Government prevailed, and 
the construction of the ship, her engines, and pro- 
peller, was vigorously pushed. In the meantime the 
problem of handling the 12in. gun received due at- 
tention, Calculations of the dynamic equivalent of 
the recoil convinced the constructor that a inoderate 
resiatance, if continuous and uniform, would saflice 
to bring the piece to rest in leas space than that re- 
quired by breeching. Friction, being the simplest 
means obtaining a continuous resistance, was 
accordingly resorted to, ‘The method ed will be 
readily comprehended by reference to illustra- 
tion on page 403, which represents a side elevation, 
top view, and end views of the gun, carriage, and 
slide, mounted on board the Princeton, in 1543. Two 
iecea of timber of semicircular section, placed a 

ew inches apart, élightly taper towards the front 
end of the slide, are secured to the latter in such a 
manner aa to admit of some vertical motion, A 
broad hoop of plate iron, attached to the carriage, 
the two timbers. An axle ided with a 

cam in the middie, operated by a lever, is placed 
across the front end of the slide passing through the 


a 


space between the friction timbers, Obviously these 
timbers will be pushed 5 a with considerable force 
if the tranaverse axle turned #0 a8 to place the 
cam in a vertical position, The friction between 
the hoop and the timbers produced by the pressure 
of the cam, it is scareely necessary to observe, will 
be greatly enhanced during the recoil of the " 
in consequence of the increasing vertical depth of 
the timbers towards the rear end of the slide, The 
transverse axle being turned so as to place the cam 
in a horizontal position, permitting the friction 
timbera to a each other, will, of course, at 
once relieve the friction. The monitor gun carringes, 
constructed like the Princeton's —_- differed na 
regards the mode of claaping the friction timbers, a 
screw being employed to produce the requisite com- 
preasion in place of the transverse axle and ita cam. 








4if 


The slow fire of the monitors, complained of during 
the late war, it is well known, wasowing to the 
time lost in screwing up and relieving the comm- 
pressors. Accordin; = pte find that Ericsson has 
returned to bis original mode of tightening the comm 
raged ‘The carriages of the thirty Spanish gum- 

te and all hia recent carriages, are provided with 


the transverse axle and cam; consequently the 
setting up and relieving the compression is ost 
instantaneous, aa it was in the original carriages 


The 12 in. wrought-iron gun of the Princeton, 
we have stated, was manufactured at the Mersey 
Iron Works of the very best materinls it has been 
asserted; but on being teated in America, it proved 
too weak. = Gesignst, a — to the 
expedient of hooping the ech of the picce up to 
egg el band; the hoops bein. asl of "be 
best quality of American wrought Son put on in 
two tiers; shrunk one over the other in such a 
manner as to brenk joint. This expedient proved 
entirely sueceasful, the gun having stood testa 
to which it has been aubjected, It was a solid cast- 
iron shot from this 12 in. gun which in 1$42 pierced 
a wrought-iron target 44 in, thick, up to that period 
considered proof against naval ordnance, 

The authorities at Washington, some time before 


| the war, ordered the Princeton gun to be fired wntil 


destroyed, but after about 150 rounds the firing, it 
appears, was discontinued. 

‘he Americans having been the firet to introduce 
heavy wrought-iron nance for naval purposes, 
why do they not build the guna for their monitors 
of that material? European artilleriats are con- 
tinually putting this question, Protably the anawer 
will be found in the fact that, although baving in 
the mean time successfully constructed rifled 
wrought-iron ordnance of considerable size, their 
firnt essay at building heavy guna for naval purposes 

i moat di minediately after the 
trial of the gun which we have described, a 12-in, 
amooth bore, of much heavier metal, was manu- 
factured at Hamersley Forge, in New York, con- 
sidered at the time to be a remarkable specimen of 
good workmanship. It was at once mounted on 
hoard the Princeton, by the side of ita slender com- 
panion, upon a similar carriage. Much confidence 
was placed in the strength of this magnificent gun 
on account of the sup; isuperior quality of Ame- 
rican iron, It st the proof.charge and some 
preliminary tests, but on being fired on a festive 
oceasion while the ship was at Washington, the 
admired piece burst, with the sad result remembered 
by many of our readers, 


RECONSTRUCTING BRIDGES, 

Tue German invasion of France, a4 is well known, 
brought with it great destruction of property, and especially 
of railways. The Orléans Railway Company's syetem was 
successively cecupitd by the Preasians in the Departments 
of the Seine, the Seine-ct.Olee, of the Loiret, Eure-et-Loir, 
of Lefr-ct-Cher, of the Sarthe, and of Indre-et.Loire. It 
was in these departments, aod especially in the plains of 
Beauce that the most vigorous efforts were made during 
the siege of Paris to resist the flood of invasion which sote- 
times advanced, sometinses receded, until the capitulation of 





Paris put an end to the stru It had fallen expecialty 
to the lot of the Orléans Railway Company, during nrore 
than five months, to follow the movements of the French 
armies, to act in concert with them, and to establish the 
most rapid and complete communications, The most im- 
portant services required were of course to convey supplics 
and manition, and to bring up reinforcements, These re- 
inforcements consisted at times of such considernble masses, 
that they absorbed all the available means of transport. 
Thua, o& the eve of the battle of Coulmiera, an army of 
70,000 men was conveyed im a few days from Sallis, in 
Sologne, to the forest of Marchenoir, in Beauce, by using 
the limes from Vierzon to Tours, from Tours to Beasgency, 
amd from Tours to Vendime, 

The maintenance of communication was, besides, of 
vital importance to the population, reduced by requisitions 
and deprived of all news dering the German occupation 
When the company took re-possession of the Hines they 
found themeclves confronted by the most disastrous 


- 
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damages of all kinds, [f the peresanent way was simply / 
overthonen, ita restoration was iey. [1 the broken bridges 
had ooly about 301, span, thera were alli simple means 
fur rapidly restoring the read, either by throwing timber | 
or tron girders over the openings, of by (illng oem up wiih | 
earthwork. 

Whoeu, bowerer, the broken bridgw bad aa opening greater 
than SU ft,, it borasne necessary fo execute more Lnportant 
works, of which the engravings we give this week forint an 
Mosteation, Tet applins exchutvely to trblges or viaducts 
in stone, for the repairs of which three systems were) 
atlopted ; 

1. Gleders in timber. 

2. Girlers in irom, cast or wreagbt. 

3. Earthwoek, 

We will deseriie parcicalurly the proceedings employed ) 
tn theie tumporary slate, which are the most iuteresting, ; 
and we will recal the clrenmatances under which they were 
executed. 

The pereianent works of reconstructing arches were un- 
dertaken sous after the teusporary repairs, anil to-day ure 
almest completed, With regard to them it i¢ sefliclent to 
say geterally that the arches were rebuilt upen temporary 
staging without interruptiog the tratig, and according to 
owe of two methods; 

1. A certain number of arches were execute for the 
whole span and full thickness, having only the spaces 
nooessary for the passage ef wooden ‘supporting ginters. 
After the completion and decentering of the archon, the 

imber girders were removed pisoemeal, and the spaces they 
wecopiod were filed up with masoury, 

2. Other arches were constructed without spaces, atrong 
boon Leacing being employed. 

The beidye of Montlonis, which we iHlnetrate, offers an 
example of reconsteaction with titahes staglag. This bridge 
catthes the ting from Orléans te Tours over the Loire, be- 
tween the stasion of Vouvray and Moathouis, It cousist« 
of 12 arches of Aft. 2in. span, Figs, 2 amd 2 show 
enough of the etructure, to indicate the damage It sitetained 
during the war, The Freseh biew up the Gilling over the 
secon apd thind piors between the arches on the Jefe hank 
6 the 13th December, 1870, and the Germans dextroyoul 
the feat arch, aud the abutarent ea the right alle on the 
28th January, [ATL 

‘The lemporary repairs aver the piers ly moons of thmber 
staging, and the re-catalilishment of ginters bo cast irow on 
the Dlontlonis side, ware made four different thacs by the 
Orléans Company, the dheee Gret thoes dusiogs the war, and 
the last time directly after the signing ef the armistice, 
Thess works, shown in Vij. 3 to 7, were rapbily completed 
en account of their etal importance. Figa § to 1t show the 
ivere importunt works which had to be executed for the 
replies of the first arch and the abutment. They consist of 
u iinber taglog, intended to carry the perminernt wey, and 
11 Bw prevaation taken to prevent novermont in the eecond 
arch. Care was taken to uitload this secomd arch of the 
ballast aud tbe permament way, baton account of an aeel- 
dent which (ok place om the Saint Come brhidge, on the line 
from Tours to Muss, it was lexermined to brave it tiueoapghly, 
This was doo in ao twofold manner, fires, by horizoetal 
timbers which werw used to tie the pler to the abutment, and 
to prevent any oversetting; second, by a centering, The put- 
ting ap of this centering prevented some difficulties, on 
account of a tleed of seme O ft,, which shappened at that 
tine in th Leire, The cnrrent was were rapid nenr the 
scocail pler, amt ae it wan feared thet it would drag the 
atrita when they werv belug placed in position, procau- 
tinna wire takee to stiffen the feet of each piece of timber 
by menus of rails fraseed inty the pier. The centres were 
Pat together in the station of Montlouis, and floated to the 
bite. Under the seresd arch two barges were anchorod, 
and upon them a timber plattors was placed, The work 
ef lifting the timber wae done by means of four rolling 
cranes, placed om the two fines of way, and the ebalas 
af whieh descended te the boats. The shetch on the 
preceding pays shows the method adopted. ‘Two large 
timbers, ab od, were placed on the barges across the arch, 
end the ebulse of the cranes took bold af the extrecni- 
fies of cach of them. The raking mirute wore first placed 
im tha yorigios licatecdl Wey the letters « fy &, Then 
keeping the work in band by four cranes at a time the 
crose-jdoces, as weil as Che mklog strits, were raised as 
shown i the dotted lines ey’ y A" amd ate’. The struts were 
then connected by herizontal tus atadcd, ‘The kre frames 
ef the cesteo were then get ia place ie tive days, despite 
the dood in the Lolre, which wonhd have rendered any other 
course long aod dificult. The placlag of the ticsher staging 
wis effected an the Gret arch, at the same tinte as the ceater- 
ing in the third, Figen S, ¥, aed 1 explaia the plan of 
staging dally, 1¢ is composod uf trestles atrongly Wenge 
together, and carrying the rumlway. [¢ was wecesen y te 
ve these trestles an iramoratle fuuadation, aml it was 
Lopessible to think uf using piles, becanee the arch in fall- 
ing bad covered with Cragmenuts tha whole sjnoe Letweuen 
the arch awd the abutnient, bet aa it had bea brakes fete 






















































of tha works of the company, insisted, tu addition to the 
truthe, Band 0’, which were wid kept ep daring the re- 
construction ef the arch. Tie lining of the treathes was 
dene by tetues of shear, and present nothing worthy of 
nection, exeopt that the electric light wasemployed duzing 
the nights that the coatinuous labour wae cartied on. The 
works were cosnimenced on the Jed of Fobraary, and om the 
26th the first engine pnsaed over the bridge. This tem- 


| porary work was immediately subjected toa very heavy 


trafic. The Prussians browght over it leomenee qaantitica 
of material from Germany, and it was by this line they 
afterwarls corricd lack thelr troops, Severe toate were fest 
tade by drawing over engines brousht from Brittany during 
the war, ad the passage of 11 locomeotives wt a thine, pro 
dace ne tnotion cither in the masoury er the womlwouk. 

‘The whote of thew works were af couree execated under 
circumstances which pave no chance of gonnmy. There 
ware at Gret tmany diffivultivg of supply, because the ronda 
had been cot on all sites Tt was diticult, toa, to Hud the 
Kteomary workmen for the work, beeunee the war had ab- 
sorbed them, Lasthy, the works had to be completed 
with all deepatch, in order that the traffle might safer as 
little ws posible, and everything had to be sncrifeed to rex 
pacity of execution. The actual cost is, bowever, of grunt 
joterest, fer if it dees not serve as a guide for work, cou. 
dectel under ordinary eiveamstances, it will ba useful to 
i” twa of the expenss of weeks ender such didurent 
circurastapecs, 

The following are particulara of some of the quautities of 
inaterishs eraployedt ; 
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Tho temporary repatrs for the first and the strengthening 
of the secomlt arch coed aa follows 2 
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Or per yard run, 37.7 
The cost per yard run of the timber staging only, mot in- 
clodiag the consofitation of the second arch, was BL.42¢, 
We shall on aeothar orenston iustrate and describe 
further works of temporary rep to damage tutlicted 
during the French aed Garman war, deriving them from 
the sate source, oor contemporary the Annales Jndvatristes, 


Pe 
THE INSTITUTION OF CIVIL ENGINEERS, 

Tur fifty-fourth Annual Geerral Meeting. Mr. Charles B, 
Vignoles, Preedent, in the Chair, was-heid on Tuseday, 
December 14, + to reveive and deliberate upon the report of 
the Coumeil on the state of the Institution, amd to cloct the 
officers for the eneuing year." 

The repest comneenced by stating that, in the past Seasion, 
an addres hod been preeented by « numerous body of the 
mombers sed assecintes, eooomending thet the numer af 
the Couneil should be incerased from seventeen to twonty— 
the maxinonns permitted by the Charter—that two of euch 
additional Couneillora shoald bo frova the elnss of meanbers, 
anil ene from the cla of axsceiates, aad that each anil every 
yar two of the meanhers aud two of the aeswintos of Cousell 
should become jocligile for re-elevtion until after the expden- 
tion of ane year, Vie reeult of the deliberations of the 
Council oa this proposal waa in eifect, suggested 
increare in the nember of thele body wae neither necessarse 
oor dveireble for efficient administrathn, and that the gon 
Pruleosy fotireanont every year of tho two senior mambers, 



































Large pieces, the mos suitable were otilieed an footings for) OF tint have leon the ultimate result af the measure 
the trestie, ‘Inga the posi Af these Rocks deurmined | & Proposed, would, im their opinion, bo prejudicial and 
that of the trestira. The pis were arransed ut | Ueadvantagiows to the intereets of the Astuti A 

" requisition having leen winda for a Special Muveting of 


6 11. below low-water maark, and they were cotedilated with 
pleaty ef beokin ature. 

The trestles, A, A’, and AY, eere the only ones at ileat 
pit in plaee, and, indeed, ther were the only ones that were 
waoted, but (Le Gersons siginears, who were then lo cogtrol | 














members oaly to consider the quaation, toch saeeting ws 
accordingly convened. A full report of the proceedings nt 
tbat cueeting, which was continued by adjonrament, as well 
fa ot aether mecting, hud alrowly been issued to every 
@emtur aud ssewinte, Only tbe more salient points div 


eared at thoee meréings were therefore alluded te ia the 
wt, end A @usmimary was given of the modieations finally 
aloptel. 

A subsidiary question reanained, however, to be disposed 
of—that was the propricty, or caherwiae, of recarding on the 
ballotiog lists the sumber of the attendanas of the members 
of Council in Couneil and at the ordinary meotlngs. Sacha 
gecord bid been kept for many years) it was only, however, 
attbo Annial Mecting im Lok that these attendasces were 
ordered to be printed. Maving been so ordered, it was not 
ia the poweref the Council to make any alteration in the 

ttlee. But as it scomed dosirabio that the custom showhl 
net be continued, and as ita contineance weeld be the scene 
of individ: ng the old from the new names on the leallos- 
ing liets—whick tt had been in part the object of the chaagee 
lately made in the hye-iawe to avoid—ithe Couneil recota- 
wnesded thal the gliendanee should sot in future bo printed, 

Aa a monans of Jodging how far the Iaatitwtion had facili- 
tated the acquirement of professiunal Knowledge, and nided 
je prometiog mechnnien) philosophy during t yeu yenr, 
the onlinary meetings wore mext referred to. Of threat there 
had been twenty-five, when eighteen papers were read, on very 
divcree suljevta, whieh werw recapitulated., These commun 
cations axl tho discussices upow them had hoen embodied 
in two o¢favo volutues (already issued to oll the members), 
which i¢ waa believed moust be regarded with waqualified 
satixfuction. To the authors of several of the mew thes 

Syuecil ied had the pecsliar grati€cation in awaniing, out 
of the special trust fands, bequeathed or origued for the 
purpose. Telford medals and preeiame to Messrs. 15, Sansuel- 
son, MLT*, A. Benzeley, T. UK Ridley, and J, Price; a Wate 
medal and o Telford premium to M. Gaudart; Telferd 
sromgureé to Sir FB. CL Knowles, Bart. and Meee W. HK, 
Srowne, Hl, E. Towle, G. B. Rennie, and A. Jacob: and the 
Mashy peemiuan to Mr. W, Airy, 3.4. There bad likewlswe 
teen sis supplemental meetings for the rending and disctisaion 
of papers by students, and for the ossaye eo cmizibated Miller 

rizes bed bern betowed upen Mowers. PF, 1. Mort, G, G. 
AL. Hantingharme, A. T. Atchiaon, DLA. H, BF. Joel, W. 
Tweedie, F. Wilton, H. O: Smith, and K.W. Medgr It 
was sfated that the accoasions to the Library hail bors wore 
uumerius than usual, and that the adlditions included mang 
caluable official reports om purtic works in (odia and io the 
volonies On the ovension of tho President's Convrersaaione, 
several changes were made which had been mganied as do- 
cisive improvements Thus, instead of a mlsollannous evl- 
eotion of works of art, only such paintings anid water-coloar 
ibrasiage wore reevired as represented some engiucorieg work, 
of siattvr of Laterest. Again, in regard te the models, atiall 
machines, contrivaners, aud inalruments exhibited im the 
menctiog-room, two or titer spercal mubjects were illustrated 
in n more or fees complete series, besides tilecelancous ube 
ject, The members generally were urged to continue to 
make the Institution the depository af arecurate information 
on the existing condition of knowledge and practice in dite- 
tent branches of enginrering, in ail countrics, aud with 
regard to machinery and manufactures commecicd with the 
profession, 

Chring to the increasing sumber of applications for admis. 
sion inte the festitution, and for teanafer from the ela of 
aseccinto to that of mewber, the Council bed had ender con- 
sideration the rules and regulations reepevting the qualificn. 
thona of curelidates, These seemed to be amply sutliewest, if 
strictly adhered to, to inswty the election aniy ef those 
lwhose areations and anteoxlente were such us to 
(render them worthy of the primlege. It hed, howerer, been 
| polsted out, that le every ease the statement of qualifications 
diuat embrace a full and comsccutive narrative of the carcer 
of the oundidate, and that the propoeer and seconiers must 
have a personnl Kemctedg of the details of the quaditleatoo 
(upon which the application wae based. During the past 
jewmicn 11 aesneiates had been transferred to the clase of 
teesabers, ‘The elections had cewprised 34 members and 
102 assovlates, together L2a, while the deductions dua to 
deaths, resignations, and erasures aravunted to 34, leaving as 
effective incroase of 83 being af the rate of 5 per cont, ia the 
twelve months, There had heeg 50 edriasions to the clase 
of stwients attsebed to the Institution, agi 20 had been reo 
mored from, the list from various causes, a that the tort 
inerease wea JO, of 27 per ceot There were om the books on 
the ith of Navember last 14 honorary members, 724 
j members, 1048 associates, nod 203 students, together 1252, 
ns agninst M45 tec years nga. 

The devenses announced during the your inclyled two 
shonerary niceabers, FM. Sir Joha Durgeyne, Huet. and Sir 
dole Heewhel, Bart. both of whom had bees borne an the 
j Pugistee for kt yoara: 12 members {these deaths being at the 
Prato af 16 por Chousnid) who had belonged to the Institation 
for permis varying from 4) to 4 verre, as recorded against 
each name—the average of the whole being neatly 23 years, 
viz, Yan D.C. Baermoadt (49), Josiah Parkes 145), Faitip 
Haniwick, LA. (47) Thomas Wicksteed (34), Babert Bon- 
eon Dockray (24), James Newlands (23), Albious Martin 
(22). Samue! Power (21). John George Pleckburne (10), 
doseph Unemiltom Beattie {14}, and Merbert Lewis Augustas 
Davis (4). Also 22 aeeciates (thee denths Icng at 

ithe rate of 20 per thousand), iz, Lioutonant-tieneral Sir 
Willicm Donteon (14), Colongl §. R. Western (2%), Etwant 
Mesely Perkins [2s}, Oganes Dadian (27), Robert Ritchie 
pi26), Cktaviag Jtenry Smith (20), Charies Frodeham (25), 
Jearph Freeman {20}, Thorasa Uraesey (19), Edward Trico 
(15), Captain George Ueiliie (10), Alfrod Stanslichl Rake (*), 
Sasiei Mate Freeman (6), Thosese Williaa Gardner (4), 
Mlenry Gearge Hulbert (4), Meney Beados Rotean (4), 
Semucl Thomas Cooper (4). Neary Varker Richardson 61) 
Soha Mastiogs Bnbengtem (2), Arthur 12h Cl nt 
i Wilks (2), and Hienry hela Poire Merpigy (23. The avereze 
neuter of years that tho amodetes had been om tho bavks 
was thus lose tien 1 

At acelyeta of thor wlsiract af needpie and oxpemditure fir 
the year crding duih of November last, whem moanpared with 
the similar statement the tho preeeding twelve mentha, 
showed stigitly diminished cocvipis, dae to a emallee number 

























































Dec. 22, 1871.) 


of dnatents "wish ie Sicommaente bad nos herr peg yd 
anhough the liabilities were all promptly as they 
a incurred. On the credit side of the account GO22/. %s. 
had been received freen annual subscriptions, interest on in- 
Yestinents mot in trust, and miscellaneous sources, 12012, 4a, 
from fees on admission and life compositions, and 4114. 164. 4d- 
frown dividends om trust funsds, together 7634/. Os. 4d. The 
disbursements bed included on the general account 
SoM, as, 1d., in Lof the new building n further sum 
of 214/. lil 10d. (making the total outlay a remy incurred 
TSA01L Ds. YL), and for premiums under trusta, 2017. 1s, Bd, 
together S494, 11s, Sd, A sum of 217. 10s. Sd. bad bean 
in in the of 1600%, London, Brighton, and 
South Const Hailway 44 per cent. debenture stock on the 
general account, and of 2750. 17a. and 442. Gs, Three per 
cent. annuities re nting the balances of usexpended in- 
eome during the fist five Fears, arising from the ‘Teltord and 
the Miller true¢ funds reepeetively. The nominal or par 
value of the funde belonging to tho corporation was 
12,160. ta. Sd, and of the trast fands ender tho charge of 
tho Institution, 12,837%. 184. 44., amd the cash balanocs 
amounted to S791. Se, , DSTA Ba. td. as against 
25,1451, lds, Od. at the date of the last t. This was 
irrespective of the value of the lease of the premises, of the 
lcoks in the library, of the portruits, of the stock of minutes 
of i gs, of af other propert and effeots. 7 
‘t was memtioned, in regard to the Indian Civil Engincer- 
ing College at C s Hall, that the Couneil had ealmitted 
to the State for Indin their reasons for thinking 
that such a mode of recruiting the engineering establishaent 
of the Public Works Department was neither mecessary nor 
politic, A copy of their minute, with the carmepondence om 
the subject, was given at the end of the fae. ta reply to 
this communication, the Duke of Argyll expressed regret 
that the course ho bad felt it bis duty to take in the matter 
had not mot with the approral of the Council of the Instite- 
tion of Civil Engineers. 

After tho ing and edoption of the report, the premiums 
were presented by the President. It waa then sesolved not 
in feature to print om the balloting liste the numbers of the 
attewdances of the embers of Council, The cordial thanks 
of the meeting were unanimously tendered to the President 
for bis unremitting efforts to promote om all oceasions tho 
interests of the Institution and of its mombere The thanks 
of the teoting were likewise 
anil other Mew 


The Scrutineers of the Ballot (to whom a vote of thanks 
was ——* a announced that the following 

ntlemem had been elec 
ounce for the eneuing ii Thomas Hawksley, President ; 
Joseph Cubstt, Thomas Kiliot Mnerison, George Willoughby 
Tfemans, and George Robert Stephenson, Vico Presidents ; 
James Abernethy, Sir Willians veonae Armstrong, C.K, 
Wiliam IL Barlow, John Fredw Hateman, Toseph 
Williazn Mexalgette, C.1, Nathanial Beardie, Frederick 
Jowph Bramwell, George Barclay Brace, James Brunlees, 
Charles William Siemens, Sir Joseph Whitworth, Hart., and 
Edward Woods, members; asd Isaac Lowthian Dell, Henry 
Bessemer, and William Cawkwell, associates. 


NOTES FROM ‘THE SOUTH-WEST. 

Welsh Railway Screante—Tho fittera, eaniths, carpenters, 
ani masons of the South Wales Mincral Railway Company 
are agitating for a reduction of a week's work to Od hours, 
tig, 94 hours on the first Give days of each week, and 6} hours 
onSetuntaye, They aleo ask that overtime may be paid for 
at the raty of time and a balf, with the exception of 
Sundays, when they require to be paid at the rate of doable 
time. A largo moeting of the men employed by the Tnif 
Vale Railway Company wae bekl at Pontyprid om Sunday 
with asomewhat similar object. Tho Taif Vale men, how- 
ever, do mot ask more than ten hours per day or 60 hours 
per week eballoonstitute a week's work. ‘They ask at the 
samo time that their wages may be advanced 2per week at 
oneo, and that fortnightly payments may be adoptal instead 
of tri-weckly ones as at preseait. 


State of Trade at Newport.—A steamer from Bilbeo bas 
brought some irom ore for the by en oe Company. There 
haa pot beon mach aoe its except in the iron 
tendo with the United States. The shipments of iron to the 
West Coast of South America and the United States have 
kept up well, 

Btateof Trade at Cardigi—The demand for coal of all de 
scriptions at Cardiff has experienced no diminution. The 
sbipanente made of rails are not so heavy as they were in the 
susniner tmenths, but they are still ecnsidera! ore 
has net presented iteolf quiet so plentiful. 

Bristot and South Wales Wagon Company (Limited) — 
The directors of this meee) have deterininwd on return 
1, per share to the proprictosa, making the shares 4/. pai 
instead of 64, paid. : 

The Trou aud Coat Workers of South Walee—Oa Mon. 
day a conference of delegates sprsentiog the iron and coal 
workers of Monmouthshire and Glatmorganshire was beld at 
the Old Meypots Inn, Crumlin, to resalre upon a final coarse 
of action is reference to a demand sweenly moto for a retura 
pad adie tention oe} pera pete ae 

tes present, representin mining operatives, 
Qotlowing resobation waa opted: “ That « vote of thanks be 
gives to those masters who have protnised an advameo of 10 
Fer cent. on the Ist of January, 1872, but that where the 

has not yet been made a deputation ehall wait upon 
the masters on the 25th inet. with the view of oblaining o 
definite reply, and that in the event of the comeresion not 
Veing granted, notice be served on tho Ist of January next.” 


Labour in South Wales —At a conference of delegates re 





to Gil the several offices in the | brid, 


ENGINEERING. 


presenting the colliers ani iromworkers of Monmouthshire 
and G] anshire, held at Crutmlinon Monday, resolutions 
were substantially as follows: Ig the opinion of the 
meetin if Pays are injurious to workmen and tothe public 

y, and if ergently recommends the of 
weekly pays without any deduction whatever; that the hours 
of labour are “far too many,” and that every effort should 
be made to reduce the number to t out of the twenty. 
four; that no Mimes' Hegulation Bill will bo sntiefsetory 
untess if makes provision for the appointment of practical 
wab-iespectors and for the entire abolition of the truck 
system; that the Criminal Law Amendment Act ia unjust, 
and ought to be repealed; anid that¢he members of Parlia- 
tment for the two counties be asked to support only such a 
MUI as would be satisfactory to the mining population of the 
country, 

Bridgieg the Severa—It ia now unierstocd thnt the 
Gloucester and Herkeley Canal Company, together with the 
Severn and Wyo Hallway Company, bave iy taken 
up the Bevern Bridge Railway Nerapey project, and will 
alg the promoters in their application to Parliament for the 
neeossary Act to carry out the undertaking. The Gloucester 
and Berkeley Canal Company amd the Sevurt ated Wye Hail. 
way Company Lave further coneented that clauses shall be 
inserted in the Severn Bridge Hailway (Sharpness) Bill, 
nang thena severally to subscribe GO,000L to the usder- 
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FOREIGN AND COLONIAL NOTES, 

Milwaukee Hartowr-—This harbour is considered to havo 
been taueh improved this year. An appropriation of 40,000 
dollars was made by Congress this year, being 2000 dollars 
more than was voted in 1s70, improvesnent executed 
this year has consisted of an extension of the plers fron the 
straight cut further owt tnto the Inke by about GWOT om 
each pier. The width of tho river between the gas ve. 
The piers are composed of cribs of heavy timber, 50 ft. by 
DOL, Gillek with stone, 

Southern Makratte State Railway.—Complete surroys 
and reports in connexion with the long-talked-of Southorn 
Mabratta State Railway have now been forwarded to the 
Government of India. “A long time has elapsed since this 
wecful undertaking was projected, but it appears to be at 
last coming to something. 

Victorian Railwoys.—A bogie wagon bas heen made in 
the Goverament workshops at Mulboarne for the Vietorian 
Hailway, It is, we presume, ixtewlod as an experimental 
one. 


telegraph lines of the he ge aed the constrection of an 
Hand line to the Galf of Carpentaria is being rapidly 
on. 


Wooden Railways ia Comoda.—The legislature of the pro- 
vince of Quebec, Canada, bas passed a Hill by which am in- 
terest of te cent. per annem is granted by the provimeu on 
the cost of each mile of wooden railway constructed in it. 
‘Tho cost of rach mile is limited to 4000 dols., not inclading 
bridges of 150 f. and upwards, fer which an additional allow- 
aneo is to be sade. 


American Danger Signals—Some novel danger signals 
are now being comstructed at every bridge amd tunnel on the 
Hudson River Hatlroad to warn brakemen who are compelled 
occasionally to rum along the tops of traius on their near 
approach to dangerous places on line. A pole is erected 
by the sido of the track, amd an arm projects it at the 
top over the line, From this arm a wire fringe hanya low 
enough to strike 4 brakeman on tho front picce of the cap or 

inst the face if he is standing up as the train passes. 
This notifies to him that he is only 100 ft. froan the bridge or 
tunnel, and must lic down at once, 


The JummamIt appears to be feared that the Jumnn is 
running drs. In his review of the operations of the Irriga- 
tion Department of the North-West Provinces for 148-00, 
the Licutenast-Gorerner an obverration to the effect 
that the failing supply of the Jama renders « reconnaissance 
of storage sites iu tho Himalnyas advisable, and be specifies 
the river Tonse as presenting favourable conditions at certain 
points of its courre. 

New Zealand Steam Narigetion.—A meeting has been 
hold at Pubs, Kaipara, for the parpoee of forming ® steam 
company of od on the Kaipara waters, and it was resolved 
to petition Provincial Governmeat of Auckland to sub. 
sidise the vessels eraployed. Tho undertaking is regarded as 
locally of great un portance as forming a connecting link with 
the Kaipara Railway and Holonsville. 

dn Artesian Welt in New Zealawd~An artesian well has 
bees sunk at Avonville, la the province of Canterbury, by 
Messea, Grant and Carter, of Christeburch. Water was met 
with at a distance o betwoen 100 ft. and 200 fe. from the sur- 
face; and after three days had bees consumed in clearin 
away sand and gravel, the water supply was coal, clear, and 
continuous. 


A Great Russian Canal.—A project for n eanal to connect 
tho Black Sea with the the —— has been attracting much 
atiention in St. Feeney project has been for several 


ears & subject of di among Rusdan engi but 
Ins hitherts been comaitanel Ase Sticube. Recently, how- 
ever, Captain Blam, of tho Ei: topographical engimecrs, 


having sme exteasive explorations, bas presented o 
teport to his Government, in whieh ke pe ome the con- 
struction of the work, which is obviously ome of considerable 
commercial and strategic importance. All the neccmary 
calculations have been inade, and it is proposod to carry the 


canal through the valley ef Manitah, supposed by geologists 
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to have formerly anited the two sons, The ennal, whick 
would pass through soweral Jakew, ned run for 50 miles alonge- 
tide the river Dom, would be 150 milea is length; its cost 19 
estimated at £1,1100,000/,, and ite eoempletion would occupy 
#ix years. 

Important American Ewterpriv.—A convention of the 

overnors of the New England and North-Western states was 

at Detroit on the 27th wit, for the purpose of promotings 

the construction of a comtinunus water and steam navigation 
route from the Mississippi te tho Atlantic Ocean, It is pro- 
pond lo excavate a ship canal round the falls of Ningarn, . 
and the route would then proceed by way of Lake Ontario, 
the river St. Lawrence, Lake Champlain, aed the Hudson 
river to the harbour of New York. Comgress is to be poti- 
tioned to make appropriations for this great werk, and 
to regulate the rates of toll and transpertateon, 


North Germon Cont Railways —A coart railway system 
for Northern Germany is to be completed as mpidiy as 
possible by the construction of lines to fill the gape whieh 
at present interrupt a continuous line of travel A rand 
from Tilsit to Metmel ts to be commenced at omee, and when 
this link is in running order, the eurmpletion of a dircet line 
fren Bremen to Mamburg will placo Memel in direct com- 
taunication with Kmden. 


Caxadian Railwoye.— There have beer great festivitios at 
Brantford on the cecarion of the opening of a branch of the 
Great Westers Hallway ef Canada trom Hasrieburg to 
Brantford. New ear-ahogs of the Grand ‘rusk Kailwe 
kompan, of Canada hare also beem opened at Brantford. 
Sir veh Allan is stated to be interesting himself in the 
construction of the proposed Canadian Facttio linc, 


The Swes Camel.—The carnings of this canal in the Gret 
uine months of thie year amounted to 345,720/, os com- 
peed with 20070." in the correspoudiag period of 1x70. 

he receipts isust, however, rise to GhUQWUU per annum at 
least in order to enable the Suez Cana] Company to provide 
for working expenses and meut the interest accruing upon 
ita bones, 

in Rail- 


Belgian Rolling Stact.—The Great Control Bel, 

way pa is stated to have give: out an order for Go 
tracks an 29 baggage vane to De Le Court and Com- 
pany. All available new rolling stock Gudea ready outlet 
in Belgium, the desnand for it being eatremmely preeeing, At 
® recent adjudication at Serrebrack, ML. Céruls, of Gand, 
obtained # contract for two locomotives, having anadle o 
lower tender then Herr Wohilert, of Merlin. 


dn Artesian Weil at Boston—The Boston Gas Company 
has eunk an artesian well to tho depth of 1020 ft. At the 
last dates, the woll was still progressing at the rate of 4 ft. 
per day. 

Water Sepply of Bydeey.—A good deal of attention has 
been devote off ike wo the question of the water supply of 
Sydoey, New South Wales, the city engineor (Mr. Tell) 
having presented a report por the eubject. My a series of 
borings carried out om the Botany Water Reserre, Mr. Bell 
has discovered # vast underground basin or reservedr, com- 
heme. mga of the parest kind, aud maturally Bltered 
through the sand ia which it was held. Jt is estimated that 
the wn! umd basin will supply 26,000,000 gallons of 
water por day, and that it helde suflicent for atwo years’ 
supply. Ie is proposed to tap this great natural reservoir b 
sinking iran cylinders down to the necessary depth is eu 
a way as to form a well, 


Railways in Manitoba—Application will bo made in the 
meat Session of the Parliament of Canada for a charter fur tho 
Northern Hailway of Manitoba, proposed to be constructed 
from a point ator near Lake Winmipey to @ point within 
the province in the neighbourhood of Pembina in the territory 
of . Another charter will also be applied for the 
Westers Kailway of Manitoba, d to be constrected 
frou a polet - or ord Lake pry A fo * eg ak the 
province in the nvighboarhood of St. Josepl or Peubins im 
the territory of Dakotah. 

Tis Moose Teenel—This great American work was 
slvancod 200 tt. during October, The figures fur November 
hare not ng come to hand, hut a great deal of work still re- 
mains to bo oxecuted, 





Tux Invenxationat Exurnirroy, 1872.—It has been ar- 
ranged that the new machines for printing, composing, and 
distributing type, which have been recente periveted at the 
Times prmeg-aics, chal be rye exhibited in work- 
jeg at the London ternational Lxhi of Ist. The 
power of rapid production by these several torans is probably 
threefold in wlvance of any existing modes of printing. The 
Nai! newspaper will be printed tree times a week, and, if 
poesible, the daily ewpplement of the Times. 

SovTH Kexcisorox Muskem.—With @ view towards the 
competion of the collection of water colour paintings ilus- 
eating the history of that art, Mr, Willian Sanith, Viee- 
President of thy National Portrait Gallery Trastees, has 
allowed Sir, Kodgrave, ItA., the iaspector-gencral for art, 
to select from Lis ehaice and valuable collection as oany 
rare specimens ns in his judgement would illustrate thy early 
= of this truly national art. The works selected by My. 

edgrave have been presented by Mr, Sanith to the nation, 

Catcerta Mesiciran View Baroape~Meesre, Merrs~ 
Weather and Sous have just completed the first steam fires 
engine for this brigade, Jt has a pair of stean cylinders 
each Cf in, diameter, and pomp each 64 in. diameter. Ia 
weight is about 5 ewt. with gear. At the trials the follow. 
ing results werv obtained : 10¥ ib, steam per inch 5} minutes. 
Ajetof water was thes macntuined 4 » diameter, with 
steam at LI Ii, end water pressure Loo 1b, equalling o 
distance dischurgud from the nozele of 200 ft. ‘Tie quantity 
od =. taleute \ cana’ ~ 3 ordinary hose was 

a ns. The Caleatla Fire Lr has already five fire- 
engines of Merry weather's make. ” 7 
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RECENT PATENTS, 

Tue following specifications of completed patents are all 
dated within the year 1871; and that year should be given 
in ordering them, at the annoxed prices, from the Great 
Seal Patent Office, Chancery-lanc. 

(No. 85, 84.) Jobo Franklin Aten, of New York, U.S, 
patents the arrangement of steam boilers shown in the sketeh 
ie the next colemn, This beiler consists merely of pende- 
Sous tubes cloaed at the bottom and connected at thelr topa 
to horizontal tubes, as shown, the pendalous tubes being 


laclined away from the fire at an angle of about 20 deyn, — 


and those above the fire being made about 4 in. in diameter 


and 4 ft, long, of an equivaleat proportion of sectional arna | 
toexposed surface. Mr. Allen states that by adopting the | 


above-mentioned position and proportions for the pendulous 
tubes be obtains the requisite circulation without the em- 
ployment of any internal partitions or equiralent con- 
trivances, 


(No. 90, #4.) Samuel Brother Darwin, of Shrewsbury, 
— am arrangement for re- 
ieving jaa retorts from pres- 
sure during the process of dis- 
tillation, According to this 
plan, the pressure of the gas 
generated is turned to account 
to unseat automatically the 
mouth of the ascension pipe, 
one arrangement adopted being 
shown by the annexed sketch, 
Referring to this, it will be 
sorn that the mouth of the 
ascension A, where it 
enters the hydraulic main, ©, 
is covered by a bell, B, —_ 
is suspended by a rod from 
another bell, dipping in the 
water in an annular trough, E, 
om the top of the hydraglic 
maiz. This latter bell is itself 
ge f supported by « chain, 

, Which passes over the pulley, 
Hi, to the counterweight, I. 
When tho retort to which the 
ascension pipe, A, belongs ia 
out of action the bell, By dipa ” 
ia the liquid, O, in the hy- 
draulic main, but when gens is 
generated the pressare of this 
gas will cause the bell, B, to 
rise and remain lifted, as shown —_ 
in the sketch, thes allowing the gas to pass away, as 
sbown by the arrows. 

(No, 96, 1s 44.) John Phillip Preston, John Theodore 
Prestige, Edwin James Preaten, ant William Alfred 
Prestige, of High-street, Deptford, pateat arrangeuents for 
discharging ashes, &c,, from veesxls below the water line 
According to these plans the ashes, &c, to be discharged 
are swept into « receiver having a grating at its upper end, 





(For Description, see opposite Pags.) 
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an 
- eo 


The mao 





| aml farnished with a water-tight door, by which thie grat- 
ing can be covered. The bottom of the receiver is fur- 
nished with sliding valvem, closiag openings Uhrough the 
bettom of the vessel, and when the receiver bas been 
, charged, and the top cover fixed in place, thers sliding 
| valves are opemed, and the contents of ashea, &c., blown 
| out through them by admitting to the receiver, throagh a 





| 





pipe provided for the purpose, brine or steam from the 
Doilers of the vessel. In cases where brine is used to expel 
the ashes, itis preferred to also provide a steam pipe, through 
which steam can be subsequently admitted for the purpose 
of expelling the brine, The contents of the receiver being 
discharged, the bottom valves are closed, and the top cover 
removed for the reception of afresh charge of ashes, The 
sketch above shows the arrangement. 








Acuxs's Bortes Parsst 
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(No, 115, 8d.) Joho Fleming Allan, of Glasgow, patents 
an arrangement of gas-making apparatus in which a retoer 
farnace, Lar separator, and purifier are enited in one cast- 
iron easing or structure. We could not describe the details 
of theee plans briefly, but we may mention that no hydraulic 
malo is employed, and that the arrangement is fo 
expose as little resistance as possible to the exit of the gas 
froms the retorts. . 

(No. 116, 10d.) Jobn Farrand Clarke, of Moorgate- 
street, patents arrangements for melting the snow collected 
from the streets, &c., by introducing it into melting chambers 
heated by gas! No doubt the gas companies would like 
to see Mr. Clarke's plans carried out; but we rather fancy 
that the ratepayers might object to it. If Mr. Clarke bad 
taken the trouble to ascertain what the cost of melting 
snow in this way would be, we do not think that be would 
bave patented bis plan. 

(No. 127, 10d.) Robert Heddle Leask, of 21, Eden 
Qeay, Dublin, patents an arrangensent of steam reversing 
gear for large engines. In this arrangement the reversing 
motion is obtained by the direct action of a steam piston, 
the motion of this piston being controlled by regulating the 
flow of water from one to the other two hydraulic 
cylinders, the plungers of which are so connected to the 
steam piston rod that ome plunger enters ite cylinder as the 
other moves outwards from its cylinder, and vice versed. 
‘The arrangement is similar in principle to that adopted for 
moring the saws in Messrs, Cowans, Sheldom, and Co.'s 
rail-sawing machine, illustrated by ws on page 356 of the 


present volume. 
(No, 128, 1s 104.) John Clark, of #, Belmont-terrace, 
patents improved arrangements of his well- 
known contingous railway brakes. We could mot describe 
these pew plans briefly here ; but we shall take some future 
opportunity of giving an account of them. 

(No. 143, 10d.) Peter Brotherheed asd George De- 
minicus Kittee, of 66, Compton-street, patent some very 
feat arrangements of governors for steam engines, Re As 
we intend to illestrate one modification of these governors 
shortly, we need not descrite the plans bere, 

(No, 149, 10.) William Robinson, cf Old Bailey, 
patents an arrangement of furnace for puddling by me- 
chanical means. According to this plan the bed of the 
furnace is so mounted en an axis that it can be inclined 
alternately in opposite directions, and the metal be thus 
thrown or relled from side to side. The only novelty of the 
plan appears to consist in the constructive details adopted, 

(No, 150, 81.) George Wareop, of 9, Burton-street, 

' Nottingham, patents arranging the air pumps of stro-steam 
engines, so that they serve both to draw air from tha con- 
denser, and foree it into the boiler, 


and Assistant sary to the 
N. W. P., in the P. W. D., hyip dmg an 
been appointed to the Kotree district of the Valley 
Railway. Major Bowes is to baye the rank of officiating 


engineer. 
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NARROW GAUGE FREIGHT-CARS. 


Tue following letter on the weight of narrow-gauge roll- 
ing stock bas been addreseed to car comtemporary, the 
Chicago Railrand Gazette, by Mr. Schoylee, the secretary of 
dhe Denver and Bio Gramde Railroad, a line of 3 ft. 
gauge, to which reference has on several occasions been made 
in our pages, The importance of many of the frets atated 
by Mr. Schayter, and the great interest taken at the present 
time in the matters dealt with in his better, Induces ae to re- 
publish the Lattee in our pages. It was cur istestion to 
have at the same time reproduced from the Mailromd (rnze'te 
an editorial article in whieh our contemporary deals with 
the arguments advanced by Mr. Schuyler; hut the demands 
upet ow space compel us to defer the publication of the 
article referret to uotil mext week; when we also shall 
hare sumething to say on the matter wader discussion. 


Te the Editor of the Railrosd Gusette, 

Sir,—1é¢ had sot been wy intention to write o¢ priat any- 
thing farther upou a subject which basso many able advocates 
and about whieh eo much has already beon written, until 
such time as the completion of some of the many narrow 

aage reds now wader ecastrection should place in our 
9 statistice derived from ectusl Amerivan lee to 
take the place of those gathered from foreign prac! tee, whieh, 
howorer valuable in iteelf, must neewsoartl ly differ from ours 
as widely as the broader systems on each side of the ooman 
hare always differed ; bet tn one of your late isence contain- 
ing nm critictem of « letter signed “ H. B. W." to the New 
York World, t notice many statements and comparisons 
which, though no doubt honestly made, coming from such 
minds of those accustomed to read and to some extent be 
gaided by the opinions of the Garette. 

Heretofore your opposition to the system has been eon- 
dweted cleverly and with fairness, bat in this article there is 
an evident attempt to rob it of all ite claims te consideration, 
whieh I ars to attribete to the reasons assigned in the 
article itself-——want of in! regerding tho weights and 
expacitics of care and onset af coestruction of narrow geage 
tines, The article cortainly shows the want of swch infor- 
mation, but I should have expected from the risite of cao of 

ar editors to the works whore the care for the Leaver and 

io Grands Railway were being belle that it might have 
been otherwiee ; beetea that, pho phe and descriptions 
of the Cour-whereled (reight care have been widely distribated. 
But, almee you lack that information necessary for a fair 
discussion of any subject, I foel it is noressary, a far ax 
time will permit mo, to supply it, in order that you may bo 
better guided in any (utury towards that fairness of 
comparwon ¢xected from the advocates of the narrow or 3 ft. 

age. 
oe claim, and very juatly, that all cars forthe narrow 
gauge should only be compared im paint of strength, weaght, 
capacity asd cost with corresponding cars for the broad 
t majority of the cars in wee on American 


are ht-wbecled ie-track care, iL earee with you 
fully in thinking that all comparisons ahould be made with 


Grande Railws 


not, therefore, 
present it as a model, bat merely as an illustration of what 
may be doce with that class of stock on the 3i. gauge, and 


of the justioo of be ies emp which hare been already 
made. The dimensions of this car ary as follows: - 


of 


gengme of Tome over al} = ‘> 23 fh. 7 in. 
Width oc, te sweat a yO 
Haight of floor above rail ae ae ssa Znin 
Length of box... , one eve oe 2 1 
Width of box outside eee ‘ G42 
Height is cratre or) oe ose 640 
rr = af " . 1. ove ous 5 2 y 
stability em eae are _ i degrees 
‘a ¥ Toa with 11400 Ib 
cotton 4ae as sae ate sas i 
Angie of stability loaded with 17,600 Ib, 
oat . we ' oe Sl 
Fhoor ares wee we tor ‘ oe =: 12 gy. fe 
Cubic epaceinboe 4. ae ee | TBD 
Weight sear (nee Yuma: sak 8,800 Ib, 


Cupacity aes ere ete ae ove 17,800 ,, 

oy of dead to paying weight on 1te? 
dimensions of each part af the car aro given, me 
fashion, 


oortect. 
‘The weight given for oak seama light, but lt is the atera 
of all the oak used in the car, the material belag ¢ 
best Pennsylvania white cak. 

No. feet ok, B60, a4 4 Th. per foot... 








likely to have an injerioes effect upon the | FOU 
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to 11,400 1b, This jem proportion of dead to paying weight 
of 1 to 1.34, 00 thet it would still have a great advan’ 
over the broad gauge, even for this exoeptionally light and 
bulky weight. 

where the tratlic should be lanpely im cotton « 
car ovald easily be built 7. wide and weighin, 
9000 of 1500 1b, which woukl still malstain the proportion o| 
one doad to two paying weight. ; 

For purposes of comparison I propose taking # Penney], 
vania Railroad car built by same makers, the heaviest and 
strongest mada for that rosd—a car having # varying 
weight of from 18,000 to 90,000 Ib. amd capacity limited to 
2,000 Ib. The door is sepported by meven stringers, the 
two outside 4in, by Sin. each, the five intermediate once 
Sin. by 7 in. each, with o clear span of 18 ft. trussed by 
three 2 im, reels oe = Sin. corbele au . 

rting the at The weight of this car loaded w 
cuenta, say, 30,000 Th. 

Tho floor of the 5ft. car above, as will bo aeon, has but 
four stringers, the two owlside being 4 im. by Sin. each, the 
two intermediate 4io. by 7 in. each, having clear span of 
16 ft and trussed with two | in. rods passing ander two # in 
by Sin. corbele aa above. 

The box framing will compare favourably in point of 
atrength with the heaviest cars for the broad gauge, asd ia 
ba cent. stronger than that ef tho great masa of cars in 

usa, 

i txaple calculation will show the platform strength of 
this latter ear aa conn with the first to be as 05 to 100 
—that ia, om a total floor area of 152 ft it is as efo with « 
load of 19,000 Ib. as the Penneylvanis Hailroad ear having 
Boor aren of 221 ft. is with « pot of aweee < alee xe 
are perfectly ante, therefore, in placing capecit, thi 
caret Ii. lb, of 3 tolof weight. A es ae 

debs are the other on lelnging to this set. They are 
of precisely the same pattern and size in all respects, oxoept- 
ing, of coarse, that of the superstractare, A tabalar atate- 
ment will show them better: 
| Weient Is Poosrs | 
Crass 


| 
j._ 
































or Cams | Super. | Capacity. 
eccie Piat- | struc. |Total. 
gear. . ture. 
Platform..{ 2600 | 3000 | .. | 6250| LQ 
Geadola 2600 SAGO lim =| Tept 18,0 
Box... «| 2609 S60: gas0 | 1800 17,600 
Average! ws we « =| THOS | tang 
Cost, 
a 
Z 3 
i a 
| & % 
Crass oF Cans. | Be: Ey 
Hy Total 25 ab 
| si | =k & 
¥ se | o3 
5 | & | 
Platform =... ve} 3194 | 950 | $18 42 11 to S04 
Gondola a “of SISB | 885) 21:99 1 to 248 
Bow uy an ve] 880 | 460) 35 71 1 to 3.00 
Average... el ate wes [sa 16 L wo 246 


1. Equal ateength in proportion to the Ined to be 
waet I sabeslt that they have that equal to the best cars 
mado. 


2 That they shall hare equal capacity for speed. Te have 
this they must have equal strength of faming throughout to 
resist the jolting aod strains The drawing will show that 
"Yaee shoul. also ha nal angle of 
a re an angle of stability, As 
[uses we hove an angie om af 56°, loaded with 
wheat, 61". The usual ongie of etatuhty fore broad gauge 
tar Teed 38° to 46", Certainly they are at mo disndrantage 
in reapert, 
The asle friction should be mo greater than om the broad 
== 20 in. whoel and 2} in. jourmal at 20 salles per 


apeed of the axle is 223. minute. Most brad 
Arne’. ears bare wheels of Win, meter and journals of 
in. diameter. At 20 mallee por hour their would be 
205 i. per minute. If we substitute Shin. wheels for the 
20 in. wheel now used for the narrow gsuge cars, which can 
be done at the ighioe! ible increase of weight asd still 
tetain an angle of sinbility as t as the oar, 
the speed of axle would be but 186 fi. per minute. — 
A serious impediment to apeed and det from 


of engine is found in the flange friction ned gliding of wheels 


3400 | on carves owing to difference in length of inner and outer 


» Pine, O18, ab 2b, ame 80 | rw, For the $f. gauge this is reduced about 30 par cont. 
bla na brass, rubber oe” tet ri} —« moet im: _ it advan in lines baving evotilrabl 
irom ... ass re aT ase ou curvature. this point 
Wheels and ace aes . oe ary, er ap ee ee 
—| 4 it the cost of cars shall be eo greater for their ton. 
iy sigeitia at tet vanes bs jee hy tha bees oo oe aa Silke SR pen etl a ‘ 
en 7 x-ear is given by rs a Horm, for, ip 21 dole 70 
$6,000 ie ve shat of the, plate baring tbe same La 105 opacity is aioe — 
strength is placed at for the reason that o ay tof i 
bY er — coat of corresponding oars for the broad gauge 


deemed the box too amall to ho 
a) merchandise. 


ener. . 

There are but very few articles, however, of general traffio 
of wech bulk in proportion to their weight that they wold 
fail to load the ear to ite fall capacity of 17,600 ib, as here 

iven. One of thene ie cotton, which has an average weight in 

of about 15 1b. par cuble foot. 

With this freight the capacity of the car would be limited 


int of 
= pe cocnparksan do these 


comm 
The following oomparatite elatement will show these things 
more plainly: 
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Waeur Caraciry. |Cost rm 1871. 
Brris or Can.) 17 rocspe. | = = 
Gauge, |Gauge 



































Sh. | Bpin,| 3 | Bjin.| FH. | 84 in. 
B-wheoled bax | 8800 | 19,000] 17,660 20,000) $450 | $735 
§-wheeled plet- 
form +++] 6250 | 18,000] 19,000, 20,008) 360 574 
§-wheeled gon 
dola... — ...) T200 | 18400) 18,000, 20,000) BA5| 825 
Average...) 7450 [18,500] 18,200 31,000) $495 | $445 
_ —_ ~ ee ee ee 
; — st 
Cost rez 1000 1a.) Prorontiow oF pean 
| LOAD. 70 PAYING LOAD. 
Srvix op Cam, | a 
; | Gauge 
| Gauge aft. Gauge Gauge 
Sit. i Ad im. af. [aft Spin. 
B-wheeled box... $25 58) $3675} lito? 1 to 1.05 
S.wheeled plat. i 
forms ... | 1842) 2 75 Lt S04) Lito Lil 
S.wheeled goe-| } 
dole... 4-| 2238) S125) Lto2ds) Ito 108 
i = oer Berar 
Avermmgo =... $21 71 | $325) lito an lte Lig 
Soaring mn dead weight of care to carry 11) toms 
freight a ave F a» 108,000 Tb. 


Saving in cost of cars to 0 tons freight... Stlio 

Nearly @ hundred of ihe Tour-wheeled care are in daily 
use apos the Denver and Rio Grandoe Reilway carrying 
irom and other comstruction material. To carry iron, as 
they are short cars, a swing bolster is placed across the 
contre of the tar and two are coupled together, the iron 


resting of the boleters. Each ear 9600 1b, and 
earrios 10,600Tb. of ire (21,00 wo the two). Itia the 
severest load with which any car can be tested, bat it la carried 
with perfect ense, the cars i iby and suoothly 


Tumning #0 
over 6 amooth track, aa yet unballasted, with Geary 
and sharp carves, aa to be « subject of remark by every one 
who sore them. Railway teen vepeciaily remark the pearly 
eet, Beeeee frit L- Ftp on bere tego a 
cause the cars upon the broad gauge to gr 5 
should certainly liko to sae a train made wp upon the bread 
gauge ef any cara which would weigh o little and do so 
mue — , and a deecription of such woald be of very 
+ benefit, 

Unfortunately for as, delays in the arrival of iron for the 
Denver and Kis Grands Railway (which ia sow, however, on 
band) have provented the completion of the line and de- 


— = iments which were oy nex Fee 
when the wor! of exaltation should be r which will 
account for the mesgre information regarding the operntina 
of the . 


cond. 
derold 


i_to deal fairly, why not cite oar mmoking car, 
eg a4 touch toom as the New Jersey car ned weighs 
307 Ib. per passenger, and costs but Gt doles. per pas- 
aenger; or, if mot a due allowance for 


oar in ase on broad gauges, may readily ase. 
Just now the data at band, mor the time to make 
ariacn of these cars with those of broad gau, 
ke. I would rathor show side by side the walghte and com- 
parative strangth of cach detail of the two Such a 


conn would show more plainly than any explanation 
all advan afforded by the $ft. gauge for car con- 
aed we the ssting in weaght is obteined. 


The deductions t be drawn from foraguing statement 
a ena ne eepeeiiees, and Das 4 thorough examination 


of the drawing aro : 

1, That the strength of these cars, their capscity for resist- 
img shock and strains, os oom with the cars in use 
on the 4M, & im gauge, ie as 35 to 10, 

2, That thar carrying capecity vin the same pro- 

3. That their capabilities for speed are in aame proportion. 

# That with all theso, the average weight of the three 


styles of cars given above on each syetem bears a proportion 
but 89 fhe the marecw os) ae for the broad, with « 
proportion of cost bul 67 le 100, 
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Now, a4 it is frean freight that new roads west of the — im same terms, But if wo take that extreme,| The truinsof the Denver and Mio Grando are every day 
Mississippd mast ehsetly look for support, I think we might the other also, I know of many miles of country | making os goul speeds as are made on the average of 
well climinate the passenger question from this discussion ; Long which railways already projected and building must | Western rons, freight trains ruening at 10 to 15 miles 
but, if you please, wo wil eonpere our passenger cars with | pass, in the mountains of Colorado and New Mexico and | per hour, while passenger trains have repeatedly been run 
such as aro in usc on the Penneyivenia Hetiened Pittsburgh, through the elevated table lands of Arizona, where tho in- | at speeds of 25 to BS miles per hour, with as certain safety 
Fort Wayne and Chicago, Hannibal and 8t. Joseph, Kansas | crease of cost would be more than 50 per cent., and in some | amd ease as were over inpared to the trains on broader 
Paciffe, anit many other first-class ronda Acar whieh has| cases more than 76 per ceot., over that for a Jf. gauge, | gauges. The difference between the two system, viz., narrow 
& weight of 116,000 tb, to 38,000 Ib. costs 6000 dols., and seats | without making eay allowance for the sh: curvature | gauge ond broad guage, with light equipment, is that which 
53 passengers, giving them 10 in, width and 83 in. between jesible on Sf, and which the desirable feature in | both have started with equally Feroaratla auspices ; one has 
erate. This isa weight, per passenger, of 676 lb. and a cost | the broed system, the avoidance of transfers by yo been tried and abandoned, the other,fthe narrow gauge, in- 
of 113do¥s. To give the pazeengers on the Denver and Kio | over the lino the heavy relling stock of other roads, would | aegurated in Norway (after a thoroug’ trial and abandonment 
Grando Railway tho same room, #e should take out the! prevent. Milesof country nearly as bad exist in Pennayl- | of tho light equipment for the gauges), has since pro~ 
partition, redace number of passen to 82, and have a car) vania, Virginia, Tennessee, South Corclina, Georgia, and | gressed in favour stendily until the proseat the. 
weight of 4081S. and cost of 100 dole. per passenger. The | other states, whieh in the near future must be traversed by | To-day we have on record the organisations of some 
height of the cars is already much greater than those on | railways under tho increasing demand for cheap transporta-| five lines of railway in the United States alone with 3 
forvign roads, and is sufficient to allow perfect freedom of | tion, where the difference in cost of graduation will range | gauge, aggregating 10,000 miles in length, and hacked by 
morement for the tallest persons, The ventilation is also as | frem 25 to Oper cont., allowing tho cheapest possible com- | rome of the beet railway men of the country, on nearly every 
perfect asin any care in ase, After witnessing the reeulte | struction for the broad system. 7 one of whieh work has been commenced, and is being prose- 
obtained on these, the first of the kind ever built, L have no} ‘The item of masonry is aleo set down as equal in cost for | cuted rapidly. 
hositation in saying that all the enmforts desirable for pas- | both gangs. _A singular feature of the ment of the broad.gauge 
sengers om tho longest routes can be ebtainod in the marrow| That should certainly have required a little explanation. | light railway advocates is that in denominating 
guuge cara, without exceeding, even if equalling, the weight | le it possible to build o culvert through or under @ broad | the narrow gauge a theory, while claiming for their own 
and cost of the broad gauge cars, bank at no greater cost than through or under a narrow one? | tiews the merits of practical euceces. It is o transmutats 

Those questions have been diroursed so long that I believe | Or, ways it in contem: to rum over this line the | of terms that would bo amusing were it mot by 
it is evilemt to all that that four-fifths of the ronde already | wider and heavier wing vies of other roeds, would an | parties whoet every word on such eabj id have 
constructed in the United States are operated with rollin Hy gpa any piers for bridges as narrow as those fora | weight, The narrow gauge has beer tried and operated suc- 
stock having its weight so disproportioned to the amount of | 3 f whero no such transfer is contemplated? Or | cessfully too long to be called a theory now. Ite morit is ite 
traffic that the expense of constructing lines for it to run ee aay sphere canoe rene rape heavier | pt seccees wherever tried; whether Cor general trafic in 
upon, and the subsequent beary expense of operation in- | than for the $ no heavy rolling stock is pro- | Norway, Russia, Tasmania, and Wales, or for purely esineral 
volved by ite ase, is a waste of money almost criminal im those | posed to be rum wpon the lime F trafle--the hauling of slag from furnaces and coal fren 

try Some regard for another apparently desirable feature of | mines in this country, and, eo far as tried, for general traffic 
captial as well as traffic la senall, and wherv it can always find | those light roade—the gradual adoption of heavy rolling | onthe Denver and Grande Railway, the first im the 


so many more proGtablo uses than that of being sunk tn the | stock—would, I think, also demand that eagine-houses, | United States. 
eonstruction of lines where the very exeess of capital | machine and car shops, &c. being permanent siractures,| The light equipment for broad gauges was tried in Norway. 
em must defeat the objects for which the line was |sbould be made large enough to accommodate the future | Failing in that, they found success in the narrow gauge. 
built, retarding instead ing the development of engine and om. None of these things enter this extimate, | Light equipment for light broad roads has bees fod'in 
the countr: which is #0 full of such omissions and inaceuracies that any | England for branch lines, and found wanting; it has bees 
One plan by which to remedy this hae at one time or | further eriticiam of it would be wasted time Suppose we | tried ony = this sonniey, ond abandoned under tho 
another been ‘a favourite ono with pe f pearly every | allow that it is possible for the estimate to be corrvet (which | universal tendency to inere weight and strength in all 
ons Christendeen, T have all : “Ofcourse | certainly isa great moral concession) and that om this light | clases of rolling stork. Which, then, la theory, and which 
g stock is too heavy. Build it lighter and lighter lines | railway the samo small tunnels, narrow brid light rails, | has the practical valwe ? 


ean be mado upon which to ran it, which will paying &c., aro ured; sch at least as would be perfectly secure for She carsow gauge stepts with ite roliog stock on otreng la 
railways even with the smallest trafic; and such lines It is claimed that the only difference in | proportion as heaviest of the broad gauge, and ite gauge 
been constructed, rvtsiming the existing gauges, under the tock would te that arising from | saves it from any teodency toward further increase of 
thea ft. In other words, all the | weight. 
a ent has resulted in almost every ease, to and built fer the 3 ft. would be used | In face of all this and of the hearty indorsement of the 
or this country, because the a py Lara when | on this broad gauge; that is, fe retain ome of the | 3 ft. gauge by such eminent engiooers and railway managers 
transferred to other lines would not stand the shocks isadvantages system—tho axles, | as John Edgar Thomson, Samuel M. Felton, A. 
and strains om the heavier roads, and the li built limes | with their heary dragging around curves, greatly detracting | Scott, and » host more of the best and most thoroughly 
would nos support Lege ony’t pounding weights of the heavier C i 7 J railway ten of this country, whose naxsea, on ao- 
rolling atock, so that tho very soon fopeed into the ald to be the disadvantage of the | count of their present Mentification with broad gaage, I am 
system. The ey ee constantly been toward beavis a what purpose ? | mot at liberty to quote, and in face of the reports of commis. 
rolling steck, though their loads have not bees correspond- | Simply that they may have a greater angle of ity for | sions appointed especially to consider ite syeriteand com 
roeds i and that faz enough apart to | of each mon as those who sat on the linperial Commission of 
enongh to permit such disproportions of car weight and | avoid the necessity of transfers ay ruening over their line | Nussia, and those of the Indian Commission, which decided 
Freight aa mow exista, just so Jong will these disproportions | the loaded cars coming to them from other lines. om the metre (Uf. Sp is.) as the gauge for a 10,000 mile 
imereaso, and Lines mast be constructed beary enough to| It would not be reasomable to sw that with the «mall | systeu of railways io India, alter theses i i 
su them. wheels of the narrow gauge many of theit own care would | broad gaugo, light equipunent system: even eo good # paper 
ut even were it possible to restrain this tendency toward | fiad their way on 0 ¢, theroforw, the bulk of the) as the Beentje erica, in presenting the estimate from 
increase of weight on present gauges, it has sot by any means | trate must atill be transferred, oven after this sncrifice to | the Gagetie of August 2), before spoken of, characterises 
been proved that it would be the best for the new ayetem | prevent it, or else the largo wheels and heavy truck-frames | narrow gauge system of railways as a “ bubble” and pre- 
which must be developed in the unoccupied countries weet of | of the large ear must be adopted at » considerable increase | dicts its speedy collapse. Now L have mo claim to sit in 
the Mississippd. of he for which in the estimate no provision is | jedgment upon the editor of that paper, but I certainly 
‘Tho history of the narrow gauge and its advantages has| made. As to angles of stability, wince it ia commonly as- | must be permitted a doubt as to his being a man of svander 
been too often diseussed to neod ition, It has | sumed and practived that 38° to 45° is perfectly safe at any | judgment or more tical experience in rallway eonstruc- 
furnished « solution for nosrly all the difiicu with whieh | ordi speed, and it is shown that the 3 ft. gauge ssca| ion, of more relinble om general railway matters, than 
engineers had to eontend in the building of Light railways, | 45° to loaded and 56° to 90° empty, I can hardly under- | thousands of the men whow opinion is di opposed to his, 
nod its advantages have become so apparent in ite long t stand why ax anctifices should be made te oblain «| indersing the narrow gauge as emphatically as be 
abroad as to threaten to revolutionise the wholo systera of | groater. Truk , then, the t advantages to be derived | it; and, ia a modest way, I would beg to suggest to hin than 
railrosda, instead of being, as ita first advocates claimed, a this broed lighulf-enalpped system are a4 stated, | in presenting and indorwng such an estimate as the ome given, 
——. to the wants of particular sections and districts. | that one-way ean ided. But how will the | where the only difference ho could see im cost of rolling stock 
No better proof of its merits could be found than im the | attempt to ran an ear over such a road affect it? | was to be in the gost of uxlos to the oxtent of 9 1b. per car, he 
opposition it meets among those fearing rival roads. To | Before it can be done the wholo line must be rebuilt—tanwels | shoul! not accompany it with the statement that the public 
counteract its increasing popularity the old prineiple of light | and cuttings — rebuilt and berdges made wader. | will demand wide cars, for wide cars do most oe iy in- 
comstruction om broad is revived. Tho surprising Whore, then, estimate of cost stand? Then a| yolre more weight and cost in proportion to capacity, 
part of this ia that it afoul teet with support from the | loaded freight car from a heavier line passes over this 30 Ib. | that for a marrow gauge, than that included im the item a: 
Gazette. deh, - ee aeanee sk wee ak and Sash, on corte do es ge lw —— | 
Compared with t geri te elaimed for this | that of the engine. A Pullman car ia placed upon it cout iidges and tmasonry, of cuttings tunnels, 
rorised thoory are, ns nearae can _ pounds it with 90 tons of dead weight. No engine from any | engine houses and shops, usprovided for in the estimate; and 
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Nearly equal ecomomy in constuction of line. ether line may pass ovor it, ue what is the result? Simply) I would also ask him, as well ns the Gazette, since both 
Tho saree advantages of light rolling stork. a bending of the rails to suck an extent as to remdor it un- papers from their oblo management amd wide cireulation 
‘The avotdance of transfers. safe for use until the rails over the entire linc are renewed. we great influence in ining the opinions of a pore 
Circater angles of stabllity and consequently greater steadi- | It cannot cross a bridge without inflicting an unsafe strain, | tion of the people of the United States upon such sabpecta, if 
ness for its cars. Why, then, the bet must be made heavier, The simple | it would not be better to walt until the roads now approach 
‘all thie is shall have demonstrated the 


In support of this theory ve in your issae of August | effect of short time the lino has ing completion in this country Te 
peda tonpumnates commas of Ue ood of a road upon this syetem. ‘hen trath or falsity of their claims hy praction) cpneation, belies 
plan and one of 3 ft, gauge. the light rolling stock are beet, and the line has rebuilt | deciding 90 summarily what tho will demand; and 
I will confess that in an oxaminatic# of this estimate one | at m cost far exceeding what would havo at first been neces- | that they may inrestigate the capabslities of the narrow gauge 
ean hardly boliewe it to be the work of a sound or experienced |aary. The narrow eenee is at least safe from avy such | for comfort more Searengile then etiber aqpeem vet & have 
engineer, and is naturally puzzled to know how it could have | disasters as this, and wi agaal sueed. cores dowe, before deciding that will any more 
peed into your columns without more careful criticism, | as great a Sa and doing it at a cost of two- | than they can easily obtain om the 3 ft. gauge. 
A still more surprising thing is that you should have soberly thirds that for ite heavier rival can possibly carry it,| It certainly at this Inte hour did not need « prophet like 
commended Ht and that the Scientific American should, in | and abore all making dividends instead of assessments. the Scientific hhartems te Sine Gas Baht cones for Light 
rependerune tp be co oversees by De pleumeeiitr oa 60 Senaet In making seeh an estimate as this, why is it that the tmSic would probably be the next phase of i map 
ita usual caution and strike out savagely is to wi i is oret- | ing, but it require ecnsiderable assurance to ~ 
re ma bag har dagen 2 the article | looked ? ahs ails celians Se peene 2 cont ge rn, dong badd ng onl Sp ce tlm td my 
in the Scientific Americas, which ix headed “ nom- Paragraph i cost rer Long ago the people demanded et tramsportatiog, ai 
tonee,” is simply amusing in its decisions a to what Rio Grande dinar. Sotc nd Ido not know what para- wars given asthe change to be desieed the kind of light line 
will be the e@vct of this estimate, it i mo lees intemded to do | graph it refers to, bat in « circular of June 26th I gave the | you now propose. It was a partial remedy, howover, too weak 
the marrow interests much harm. comparative cot of two railways built under the same en-| to holditsown, Wo have progressed since then and bare 
It eortainly has not been shown, nor do I think it ean be, i i dimovered the cause of failure. 
that “many of the items sect down" in that estimate “as 2 Now whea the demand is repeated more loudly than ever, 
equal in ooet” will be the same in both cases, through which the narrow gauge runs bing, if any-| engineers are ready with a — system, which 
For instance, the item of gradwation, in which but 6 per | thing, tho most difficult), and having the same curvature | merits something more than the caustic commentary 
cont. difference in cost between that necessary for 4 Mt. 4j in. The cost of the ome on the|* babble.” A system which promises to double the facilities 
and that for 3 it. ia shown. Kansas | and halve the cost of transportation. Surely it were wiser 
I should very much like to see the where an en- to give the wiklest enoouragemnent to such p' instead of 
gincer could construct x safe road bed for a 4 ft. 8p in. track i answering the ery with a resurrected frilure; to more 
at acostof bet 6 per cunt, greater than one which would be per mile, including equipment. credit for reliabélity, to become safer joa for the masses 
perfectly teeure nel root veonomical for a gauge of 3 ft, wing cecupied somewhat respomsible positions in the | by a thorough investigation of the of plans already 
Tie pan ies > tobe wee tet be ae oalaeamnt Ghawwuldial ahealatetoin 
of tl ins in tl west, w cost of one | their details, I think these at mony ry establa . 
heing little or nothing, the increase of the other would be as rebable. ” Howann Scuvr.es. 
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them showed that whilst hammered plate aplit and 
cracked to pieces, the rolled plates were not broken, 
only indented, and were superior to the hammered 
plate in every respect. To Messrs. Palmer may, 
therefore, justly be accorded the credit of having 
introduced rolled in liea of hammered armour plates, 
and of having proved both their strength and 
utility. Indeed, they were subsequently for some 
time known and spoken of in Parliament as 
“Palmer's Rolled Plates,” 

Having now briefly placed on record the im- 
portant position which the firm of Mossra, Palmer 
and Co. are entitled to, not only with reference to 
the introduction of iron shipbuilding generally, but 
also in connexion with the important improve- 































drying stoves, and two alr furnaces, used prin- 
cipally for large brans castings, such as the stem 
and stern posta of the armour -clad frigates re- 
cently constracted at Jarrow, the Swiftaure and the 
Triumph, in each of which versels the stern posta 
of brass weighed 30 tons. Behind tho f in 
the a. making shop, with stores for wood, &c. 
The brass foundry contains cight furnaces, each large 
enough to take a 300 1b, pot, so that a little over a 
ton of metal might be run from them at once, In 
this foundry there is also a drying stove, The 
amithy consists of 24 smiths’ asmall steam 
hammer placed amongst then ; are also four 
furnacea for melting down a heating 
furnaces for hoary f ging», and steam ham- 
mera, the heaviest of which weighs 7 tons. Next 


JARROW SHIPBUILDING WORKS. 

Tairon shipbuilding works belonging to Palmer's 
Shipbuilding and Iron Co., at Jarrow-on-the-Tyno, 
are too well-known by name to require any special 
introduction ; the important position, however, which 
that firm held in connexion with iron shipbuilding 
in the earliest yeara of ita introduction, deserves 
more than a pasting notice, for although not ac- 
tually the first to construct such vessels, Messrs, 
Palmer were amongst the earliest to recognise the 
importance of the revolution which has since been 
accomplished in the transformation of the ‘‘ wooden 
walls” into the “iron walla of old England.” The 
history of ee the Tyne commences 
from the year 1840, In March of that year, the 
John Garrow, of Liverpool, a veel of 800 tons 
burthen, the first iron ship ever scen on the ‘T'yne, 
arrived at Shields, causing there no small excite- 
ment. “A shipbuilding firm at Walker commenced 




























armour plates, we « to give an account of 
& there works, which constitute 


ateain veasel, Such, however, is the case here, and 
the entire operations of snclting, puddling, rolling, 
casting, fitting, turning, boilermaking, and ship- 
building can be auecessively traced during a w 
from one end of the works to the othur, The 
—— of theironstone employed is obtained 
rom 


the year 1850, the carriage of coal railway 
began seriously to affect the sale of north country 
coal in the London market, and it became necessary, 
in the interesta of the coslowners and others, to 


; ea belonging to the firm. ‘At a point on| them and the river, which has been utilised, 
pope Newenis not sorering tp rym ses the const, ten miles north of Whitby, the ironstone | 4nd we must, th take our back a 
tious, regular, and, at the amane time, coonomical | &™ crops out in the sides of the cliffs, and here great the 


Mesars. Palmer have formed the small harbour of 
Port Mulgrave where vessels can ride in safety, 
and ship their cargocs with easo and expedition, 
From these works they draw above 250,000 tons of 
mineral each year. At Jarrow, the ore is delivered 
to the furnaces by moans of Armstrong so 
cranes and mixed with ores from Cumberland, 


manner, To accomplish this object, Mr. C. M. 
Palmer caused an iron screw steamer to be designed 
in such a manner as to secure the test possible 
capacity, with engines only sufficiently powerful 
to insure her making her voyages with regularity. 
This veasel, the John Bowes, was laden with 650 
tons of coal in four hours; in 48 hours she arrived 
in London, in 24 hours she disc her cargo, 
and in 48 hours more she was again in the Tyne, so 
that in five days she performed’ successfully an 
amount of work that would have takem two average 
sized sailing colliers upwards of « mouth to accom- 
— In the year following the Imunech of the 
ohn Bowes, the first iron vessel built oti the Wear, 
was released from its blocks, md the Tees. eoon 
followed the example of hor two sister rivers... The 
James Dixon, which was built at a somewhat Later 
date, made 57 voyages to London from the Tyne in 
one year, delivering 62,842 tons of coal, with a crew 
of only 21 ‘persons. To accomplish this work on 
the old system with sailing colliers, would have 
required 16 ships and 144 hands to man them. One 
of the great culties encountered in perfecting 
these vesels was in the ballasting, To dis 
with the necessity of shipping shingle or chalk na 
ballast, many costly experimenta were tried, and at 
length by a of double bottoms, the ballasting 
of the vessels with water was brought to a highly 
satisfactory result. Desides accomplishing the 
pu for which they were designed, these screw 
colliers proved capable of rendering very important 
services to the Royal Navy during the Crimean War. 
When, in the latter part of 1854, information 
reached this country that the commissariat depart- 
ment of our army in the Crimea had brokon down, 
it was found that screw colliers were admirably 
adapted for the work, and the majority of them were 
temporarily taken oat of the coal trade and em- 
ployed in the transport service. 
fhe first iron veasel for war purposes constructed 
on the Tyne was the Terror, one of the large iron 
cased floating batterica designed during the Russian 
War to operate against Cronstadt. This vessel, of 
2000 tons and 250 horae power, carrying twenty-six 
§8-pounder guns, was built in $} montha, sal she 
would have been completed in three months had 
not the declaration of peace alackened the energies 
of the men employed on het constraction, It was 
in the building of this veasel that rolled armour 
plates woro firet used. The demand for forged 


greater. Nearly in front of the brass foundry is a 
rivet making shop, at one end of which ia a store 
for round iron. In this shop are two of Brown's 
rivet making machines, each accompanied by a 
stove for heating the bars. In front of thia again, 
and reaching down to the river side is the boiler 
making shop, ——- of which is a quay with 
large Jate iron -legs for shipping boilers. 
Theae fogs 


ied by rail with coal coke fi 
works are au Lf L eraclage hires are 9Oft. high, and have teated to 


the coal-fields of Durham, by Meaera. John Bowes 
and Company, and the quantity of raw coal raised 
for their supply is upwards of 1000 tons per day. 
There is a branch railway on to the North-Eastern 
Company's line, which places the works in com- 
munication with the whole railway system of Eng- 
Iqud and Scotland. 

Beginning at the west end of the yard, or at the 
part nearest to Neweaatle up the river, we come to 
the blast furnaces which are situated at the extreme 
end of the premises, abutting close upon the boun- 

wall. Of these there are four now in blast, 
all 60 ft. high, and a fifth is in course of erection 
which will * 20 ft. higher. ‘There are two blow- 
ing engines in separate houses, one having # ateam 
cylinder 40 in. in diameter, with a 9 ft, stroke, and 
a blowing cylinder 9 ft. in diameter, The second 
consists of two cylinders each 52in, in diameter, 
with 9 ft. stroke, and two blowing cylindors § ft, 4 in, 
in diameter. The blast, which insues at a pressure 
of about 41b., is heated by passing through stoves 
in the usual manner, There are in all 16 boilers 
all heated by the waste gases of the blast furnaces. 
Next to these furnaces comes the forge. Here 
there are 77 paddling furnaces, 4 cinder furnaces, 
and two ; — hed = the puddling 
furnaces are fitted with mec! addling ma- 
chinery, driven by a swuall independent engine |,Ag™™an® Rxramaoy Gran—On the, th regs of our 
There are five steam hammers, of 3 tons weight) ,; i i engines i 
each, for making the puddle balla into blooms, and | vented by M. H. A . engineer to the leony aloes, 
there are two trains of rolling mills, consisting of | (Seone-ct-Loire). The invention consists in the addition of « 
four pairs of rolla each, for preparing the blooms ry Lae ag pe bee pig eee teey ae bell om 
for the plate rolls, ‘There ia also a shearing ma. | ee by 8 cam, and pi viens Point 
chine for shearing the paddle bars whilst hot, Jn 


the latter joins tho valve chest. The which is of a 
e = peculiar form, is carried on a vertical shaft, driven by gear- 

the mill shed there are two trains of plate milla, from the main shaft, nnd can be raised oF low eo a8 

containing two acta of rollsin each, driven by an} to bring ome or other of its bearers in comtect with the bell 

engine, with reversing gear, placed between them, 

These mills will roll plates from yin, to 4 in. 


crank lever tefere mentioned. When tho cam is fn its 
sormal pectin, the cut-off depends upon the ordinary slide 
in thickness. There are five furnaces attached to “ae 
cach train, ‘The ber mill consista of three furnaces 


1f 

fed by a vertical boiler. Be this again 
dry dock, 410 ft, long, closed by a pinte iron cais- 
son, and still further on is room for the erection 


some of very large size, including the double turret 
armour-plated war ship Gorgon, the thickness of 
whose armour is 8} in., since successfully launched. 
At the further extremity of the yard ia a patent 


alip, 

Tesides the works at Jarrow, Palmer's Shipbuild- 
ing and Iron 7 have, at Howdon, ite, 
another shipbuilding yard, at present emp in 
the construction of wrought ironwork for bridges, 
&e. This yard is at present eat. occupied 
with the ironwork necessary to substitute w: t- 
iron arches for the old wooden arches, a work of 
wuch difficulty, considering the constant traffic. 
This company have aleo blast furnaces at Wallsend, 
at present out of blast, 





ralvo. when it is shifted so that it comes in contact 
with tho lover at other parte of ite Day the equilibria 


valve effects the eut-of, which is earlier or later according to 
armour plates was ao great that all the forges in the |and a train of rolls with their engine ; and along-| the relative posi ef’ the eam, us is under 
kingdom could not supply it, and recourse to rolling | side of this there ia anothor train of rolls, used for |e control of an attendant, who regulates it by = hand- 


wheel, and who can throw it out of gear eben desired. This 
expansion goar has already found an extensive in 
France, where ten winding engines having collectively 2780 
poy? = ip the Seone-ct- Lies we [eg pin ner iy 
¢ Minos du No in Belgium it is aleo applied. 
Moser, Jobe Cockerill of Borate 5 


wns unavoidable. At that time the largest plate mill 
waa at Parkgate, and Meters, Palmer accordingly 
employed Messrs, Beale and Co., the owners of Park- 
gate Works, to roll the plates they required. ‘To the 
use of these rolled plates, however, the Admiralty 
itself, whereupon Messrs, Palmer invited 

m toa trial of the comparative — forged 
and rolled plates, Without following out the — 
ments, we may “here briefly state that the results of 


rolling plates or angle irons, consisting of four sets 
of rolls, to which are attached five furnaces, At 
the further end of this shop are two shearing ma- 
chines, each capable of making a single cut 7 ft. 
in length; two ee poe, and 
cirenlar sawea for cutting off the ends of the bara, 
In the iron foundry, which comes next ss order of Rogiich eogticere neat manth' to the Blansy mines, io coder 
ition, are three cupolas, capable running | that they may have every opportunity of judging for them- 
snequee, at once heat, 50 tons of metal; six | selves tho value of the invention. iui . 
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ASCENDING 


So much has at different times been written con- 
cerning the celebrated Festiniog Railway, that there 
are F tear but few of our ere who are not 
familiar with the general characteristica of the line, 
while there arc doubtless a considerable number 
who have visited it in person. Notwithstanding this, 
we believe that the series of three views (taken from 
Peotone) of different parte of the line, which we 
publish on the present and opposite page, will be 
regarded with much interest. To those who have 
examined this miniature railway the views may servo 
as reminders of a pleasant visit, while to those who 

~ have not inspected the Line personally the sketches 
will, wo trust, serve to convey a more clear idea 
of some of ita featurcs than they could derive from 
apy mere written description. fore saying any- 
thing more concerning these particular views, 
however, it may be desirable that we should— 
even though we necessarily reproduce some in- 
formation previously published—give a general ac- 
count of the Festiniog Railway and ita rollin, stock. 

‘The Festiniog Railway, then, ia a single line of 
lft. lld}in. gauge, extending ‘from the shippi 
port of Portmadoc to some slate quarries at Das 
in the neighbourhood of Festiniog. Its length is 
134 miles, exclusive of a branch, it a mile long, 
leading to Duffwe, In the 13} miles the main line 
rises 700 ft,, the rising — being continuons, 
but variable. For the firat mile, indeed, from Port- 
madoc the line rises very slightly, the portion on 
the Tracthmawr embankment, which extends acroea 
the mouth of the river at Portmadoc, being prac- 
tically level, nx the inclination is but Lin 13434. 
Exclusive of this flat ion of the line, the least 

ient is 1 in 186, while the ateepest is ] in 68,69. 

2 steepest yradient of any great length, however, 
is one of 79.82, which extends for about 2} miles 
while there is another of about the same length, of 
lin 85.22, and one, about 2 miles long, of 1 in 
82.71. Fora length of 12} miles the avernge gra- 
dient is 1 in 92. 

Traveraing « rugged but most picturesque tract of 
country, now creeping along the steep hillside 


TRAIN DRAWN RY THE FAIRLIE LOCOMOTIVE “ LITTLE 


ing deep ravines on narrow embankments, or rather 
walls of dry stone masonry, some of them 60 ft. in 
height, and then again threading its way throngh 
cuttings in the rock, only to barat out anew into 
the open and disclose a fresh panorama to the 
view, the line presents ever changing features of 
intereat alike to the engineer and to the tourist, 
Throughout almost its entire course the line ia a 
series of curves varying in radius from § chains to 
as little as 1} chains, some of the curves of the latter 
radius being 200 ft. in length. The curves are all 
of the parabolic class, and hare been Inid out with 
great care, the oxtromities being eased off into the 
reversing curves or straight lines, and as a result 
the entrance of a train into a curve or its pasage 
from one curve to another is practically imporcep- 
tible. We know that there are some of our readers 
who will accuse us of exaggeration in making this 
statement; but we are certain that they will not 
include amon, their number any who have 
visited the Fentiniog line itself. We must own that 
before we travelled over the line personally we 
ourselves regarded with a certain small amount of 
incredulity the aceounta which reached ua of the 
extraordinary ease and steadiness with which the 
curves were traversed on the Festiniog Railway; but | 
having experienced that ease it is only fair that we 
should atone for our carly want of faith by adding | 
our teatimony to that of others. The result is, no | 
doubt, due primarily to the adoption of the parabolic | 
form for the curves ; but its attainment also in no 
slight measure depends upon the mimirable condi- 
tion in which the permanent way i# maintained—a 
condition of which we shall have something more to 
say presently—as well as upon the narrowness of the 
gauge and short wheel base of the rolling stock. 
he width of the line on embankments is 10 ft. 
at formation level; but in many of the cuttings 
there ia a width of but §ft., and the clearance be- 
tween the rock and the sidea of the engines ia ex- 
ceasively small. In the tunnela—of which there 


hundreds of feet above the valley below, now cross. 
j 


woxper.”" 


yards in length—it is, if pousible, still closer work, 
and in fact these tunnels, as they at present stand, 
form a complete bar to any further enlargement of 
the rolling stock, The shorter tunnel passes through 
a slate formation, while the longer one, which ia 
partly on a gradient of 1 in 55.22, and partly 
on one of 1] in 116.59, is eut through syenite. 
Neither of the tunnels is lined. A pepo 
feature on the line are the dry stone w or em- 
bankments to which we have already referred. The 
view on page 415, taken in the neighbourhood of 
‘Tan-y-Grisian station, shows a train passing over 
one of these walla, although it scarcely gives a fair 
idea of the narrowness nor height of the latter. 
The view to which we bave referred is taken ata 
point where the line formerly followed the contour 
of the hillside, inking a deep bend, aa shown on 
the left of the sketch. By the construction of the 
embankment, however, this detour is now avoided, 
the line being carried direetly acroga the ravine. In 
some cases the embankments or * breast walls,” as 
they are locally called, instead of being constructed 
of dry stone masonry throughout, are formed of « 

air of retaining walls filled in between with soil. 
Tho side batteris usually about lin 6, ‘The culverta 
are of dry masonry, faced in mortar, and with the 
exception of one iron girder bridge, which croeses a 
turnpike road, the under bridges are all of stone 
masonry. 

We have already referred briefly to the permanent 
way, and we must now enter into further details, 
In 1832, when the construction of the Featiniog 
Railway waa commenced, it was intended that the 
line should merely be a tramway, on which the trains 
of loaded alate wagons ehould descend by gravity, 
while the empty trucks, or trucks loaded with coals 
or sundries, were hauled back by horses, This state 
of affaire continued until 1863, when, on the recom- 
mendation of Mr, C. E. Spooner, the engineer of 
the line, locomotive power was adopted, During 
the autumn of 1864 passengers were carried by the 
company ¢xperimentally, without charge, and in the 


are two on the line, one 60 yards and the other 790 | following year the line was regularly opened for 
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passenger traflic. These changes have, of course, 
necessitated on corresponding change in the perma- 
nent way, ‘The rails originally wel weighed but 
16 lb. per yard, and these were subsequently replaced 
by others weighing 30 1b, per yard, most of which | 
were laid more than 18 years ago. These 30 1b, | 
rails have, however, in their turn been found too) 
light, ancl the line ts now retaid for the greater part! 
of ita length with double-healed raila weighing | 
43.001b. per yard, Teese rails are fixed by strong 
chairs to 9 in, by 4) in. larch crass sleepers, 4 ft. Gin. 


long, awd placed 3 ft, apart from centre to centre, | 
except at the jointa, where the pitch i contracted | 
to2it. At cach joint a frame is formed by placing > 


two aleepers aa longitudinals under the cross! 
sleepers, and spiking the Intter to them, This 
arrangement, combined with the use of a rery 
sti? form of fish-plate* made to embrace the 
bottom flange of the railk, enables the jointa to 
be rendered very firm and eren, an important 
matter in a narrow pause line worked at what are 
relatively very bigh speeds Of the care taken 
in laying out the curves we have already spoken, 
and we need merely add, therefore, that in bending 
the raila accurate work is secured by employing the 
extremely handy little portable rail-bending machine, 
designed by Mr. Spooner, and illustrated and 
described by on on 263 of our eighth volume. 
A matter to which Mr. Spooner has paid eapecial 
attention—and a most important matter it ta—is 
the drainage of the line, and an a reeult he hea ob- 
tained one of the best, if mot, indeed, (de very beat, 

jeces of permanent way which we ever inspected. 
n the course of Inat autumn we bad the opportunity 
of examining carefully long lengths in different 
parta of the Featiniog Railway, and we were 
eapecially struck by the entire absence of even the } 
slightest sign of subsidence in the ballast, or the | 
lrast crack indicating a movement fo the sleepers. | 
In fact, we may say af once that we never saw a! 
piece of lino of any length with the ballast in an 
equally perfect condition. 

We have directed particular attention to the state 
of the permanent way on the lestiniog Railway 
because it is important that it should be borne in 
mind in considering the capabilities of narrow gange 
lines, In writing of this subjeet more than 
twelve months ago (ride page 385 of our tenth 
volume) we said: “The narrower the gauge the 
greater is the angle through which a vehicle is! 
canted laterally through a certain elevation or de-| 
wrension of one of the rails, and the greater, there- 
fore, is the inequality produced in the loads on the 











aprings on opposite sides, and consequently on the 
two rails also, In fact the narrower the gauge the 
greater the amount of lateral cacillation to which 
any given inequality in the line will give rise, and 
this is point of special importance in districta 
where, from the variations of climate or other in- 
fluences, the permanent way is liable at times to 
get more or less out of repair.” A consideration of 
the matters to which we thua directed attention 
will show the vast importance of maintaining a 
nartow gauge line in good condition, if it ia to be 
employed for carrying anything Ike fast tralfic. 
Under the charge of an enginecr of energy and 
eapability like Mr, Spooner, having not only the 
will but the power to maintain his tine in practically 
perfect ordvr, a road of very narrow gauge may, 
without oven locurring rick, be employed to aecom- 
modute traffic which it would be simply reckless to 
ron upon a line of the same gauge leas ar 
well constructed and less elficiently maintained. 
We, therefore, by no meane desire it to be Inferred 
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materially exceed that of the Festintog Railway if 
only to allow for less perfect maintenance, 

There are beaides the termini four intermediate 
stations on the Festining Railway, namely, Minf- 
ford Junction (the next atation to Portmadee, 
where there ix the tramashipment station, recently 
referred to by as in our review of Mr. Spooner's 
book, for interchange of tratfic with the Cambrian 
Railwar), Penrhyn, Hafod-Llyn, and Tan-y-Gri- 
sino. “These stations have no platforms (the lownesa 
of the carriages rendering this unnecessary), but 
they are provided with all neceasary accommoda- 
tion, althongh ona small seale. ‘The engine eheds 
and the principal constructing and repairing shops 


jare about a mule from Portmadoo, although there is 


also a carriage shed close to the latter station. 
Everything at these workehopa and running sheds 
ia of course in miniatare; but it ia none the leas 
complete. Itis, we believe, only by actually eceing 
and exsinining such workshopa and sheda as these | 
that the economy attendant upon the maintenance 
of narrow gauge stock can be thoroughly understood, 
A railway engineer visiting auch shopa cannot but 
he atrock by the facilities for repairs which such 
minintare rolling stock affords. ‘I'he small parts to 
be dealt with, the comparatively trifling weights to 
be lifted, and consequently the simple lifting tackle 
required, the small wheel lathes and other tools 
necessary, and many other matters of a similar kind, 
all have to be seen and examined inte personally 
before they are appreciated at their full value. 

The line is worked on the “ staff” wpatem, asalated 
by telegraph. All the stations and sigeal boxes ore 
in telegraph communication with cach other, and; 
the signalling arrangements, &c., are aa complete aa) 
on ordinary lines of the 4 ft. Shin. gauge. The 
same reoiark algo applies to the systems of points 
and crossings, turutable, and other fixed plant re- 
quired for accommodating the traffic. 

We have now to speak of the rolling stock, and 
wo shall commonee with the engines. The two 
locomotives originally built for the line by Messrs. 
G, England and Co, in 15635, are four-wheelod 
engines; the wheels being 2 ft. in diameter and | 
coupled. ‘The wheel base ia 5 ft, and the cylinders, , 
which are outside, are § in, in diameter with 12 in 
stroke, The weight of these engines in working 
order ia & tonsa. Subsequently prog Englane | 
built five other engines* of n similar claas, two of 
them, however, being heavier and weighing 10 tons 
in working order. One of the 10-ton engines will 
take up in ordionary work a traia consisting of itself 
and tender, one first-class, one second-class, and one 
third-class carriage, a guard’a brake. van, four goods 
wagons, aud twenty-four slate wagons, these 
last being empty. The total grosa weight of 
auch 4 train inclusive of engine and tender will be 
55 tons, of which about 16 tons consist of passengers 
and govds carded, During the down jouraey, 
the goods wagona being then empty and the slate 
wagons loaded, the total weightof the train will be 
about $3 tens, of which 54 toua ia puying load 
carried, 

The year 1609 was marked by the introduction 
of the Fairlie engine ow the Featinlog Railway, and 
the resulta which have since been obtained show 
that Mr. Spooner exercised sound judgment in re- 
commending the adoption of this system, ‘The 
Faiclie engine, “ Little Wonder,” placed on the live 
in 1589, waa built at the Hatcham Iron Works, and 
an ilustration and » full deseription of it appeared 
in our columns early last year (evde page 316 of our 
ninth volume), We may, however, repeat bere that 





that because the Festiniog Railway bas for sume} the engine in mounted on two eteam bogies, cach 


time very successfully accommodated a relatively 
fast passenger trallic, and because 
drawn by the Fairlie engine 


poasengee traina | 
dttle Wonder,” the total wheel base of the engine 19 ft., while the | wide outside, or Oft. Qin. long by 4 ft. Gin. wide, 


bogie having four coupled wheels 2 ft. 4in, in dia- 
meter. ‘The wheel base of ench bogie ie 5 ft., and 


gauge adopted, if fast trains are to be run, should] February, 1870, the * Little Wonder” took atill 


greater loads, but aa full accounts of these perform- 
ances were published in our pages at the time,* 
we ated merely refer to them Lere. 

Sach a train ae that we have just mentioned, aa 
forming an ordinary load for the * Little Wonder,” 
rocnsures over 1200 {t. in length, and om aome parts 
of the line it is thus on three or more curves at 
once, the different parts of the train being moving 
towards almost all pointe of the compass, Hiding 
in one of the last wagons of such a train it is at 
times difficult for a stranger to realise that the 
engine which he eees moving along the apposite side 
of a ravine in a direction almost exactly opposed to 
that in which be in travelling, can possibly hare an 
connexion with the vehicle ta which he in carried, 
The engravings on pages $18 and 419, prepared 
frew photegraphe, will give some—aithenge we fear 
bat a faint—idea of the appearance of these long 
trains. The firet of these views shows a descending 
train, loaded with Ngera, quarrymen, abd work. 
men, passing round one of the 1} chain curves, onl 
the engine and six carriages, and about Paar’ 
twenty of the wagons being, however, visible, The 
other view, on page 419, shows an nscending train 
of goods wagous, passenger carriages, and empty 
slatc wagons, the front part of the train standing 
ou one of the breast walls already referred to, while 
further back it extends round one of the 19 chain 
curves, Llere sgnin but # portion of the train is 
visible, the hinder part extending throngh the bridge 
shown on the left in the background of the illnetra- 
tion, The line, in fact, forma such a suecession of 
curves that it ls almost imposible to obtain a point 
of view from whieh one of these long trains can be 


seen clearty throughout its length. 
It is not, however, for its hauling — alone 
Wonder,” is 


that the Fairlie loccanotive, “ Little 
distinguished. An equally important matter is the 
ease and steadiness with which it traverses the 
sharpest curves on the line. We have repeatedly 
directed attention to this point; but we may never- 
thelesa again speak of the matter here. We hare 
ridden on the buffer beam of one of the bogies of 
the “Little Wooder" at apeeds np to thirty-five 
tiles per hon, aul we ean testify to the extraondi- 






taary steadiness of the running, both on the straight 


nid curved portions of the line, Un the footplate 
—whieh is zapported by the carricr frame connecting 
the two bogics—the cazo of the motion ia still more 
remarkable; aod the expreesiga which has been 
frequeotly inde tse of, that the engine “ appears 
to glide round the curves,” ia really the culy one 
giving a foir idea of the movement. Ax mon the 
economy of fuel, aleo, the “ Litthe Wonder” haa 
given most satisfactory results, Mr. Spooner statin, 
that her consumption in riage to the wor 
done is quite 25 per cent, below that of the other 
engines on the line, 

We present article hasalready become eo lengthy 
that we must make our remarks concerning the 
rolling stock of the Vestiniog Railway aa brief a3 

ible. The passenger carriages in tse on the 
ime are of various types, Those most recently 
bujlt may be regerded as ordinary railway carringes 
in miniature ; but iv others the seats are placed 
longitudinally, the passengers sitting in two rows 
back to back. In some of these latter carriages there 
are no sides, the prasengers being, however, protected 
hy strong Jeather aprons which reach about half 
way up the sides of the carringes and are secured 
to the ends and intermediate = by atraps, The 
carriages with longitudinal seats are 10 ft, long by 
6 ft, din, wide, (outside dimensions) while they 
weigh {hewt., and carry twelve first-class or fourteen 
second or third-clasa passengers, The carriages 
mowt recently built one Oft, Din. long by 4ft. 10} in. 





have frequently traversed portions of it at apeeda | weight in working order is 19) tons, Each bogie! inside dimensions; and each Ls divided into two 
of over 40 miles per hour, that, therefore, similar) has a pair of cylinders $y in. in diameter, with| compartments by a partition reaching shout half 


feats coukl be safely performed on all Lines of 
Lift Lig in. gauge. On the Festiniog linc, thanks 
to the perfect condition of ita permanent way, the 
trains run, even at the speeds last mentioned, as 
steadily sa om the best piece of 4 ft. 4) fo. gauge 
line we ever rode upon, and with an entire alaence 
of any shock or jar on entering and leaving curves ; 
bat in narrow gauge lines worked under less 
favourable cireimetances an equally satiefactory re- 
solt cau searecly be expected, and it is, there- 
fore, desirable that op almost all such tines the 





® This arrangement of flah.joint has borm patouted by Me. 
Spooncr amd Sir, Muddart, and various modifications of is 
wore illustzated and deerribed by us aon page 248 of our 
cighth rolame. 


Ldin, stroke, In ordinary work this engino will 
take up 4 train conaisting of three carringes (first, 
second, and third clase), a guard's brakeevan, six 
goods wagons, and one hundred and twelve empty 
slate wagons, the total gross weight, inclusive of 
engine, being 127} tons, of which sbout 21 tons 
will be passengers and goods carried. On the down 
journey, when the slate tricks are loaded and the 
foods wagont empty, ihe total weight of engine 
ami train ia about $i} tona, of which 240 tons are 
paying lead. Daring the visit of the Hessian bm. 
peril Commission te the Mestiniog Railway in 


© Those engines were illustrated anid fully decribed hy us 
on page 110 of cus thint robume. 


the height of the carriage. ‘The seata rim trana- 
versely as usaal, cach seat accommodating three 
persons, #0 that eich carriage carries twelve pas- 
sengera. The height is somewhat small, being only 
4 ft. Din, inside at the centre, The wheel base is 
5 ft, Gin., amd the diameter of the wheels both for 
theac and the other carriages and wagons is 1 ft. Gin. 
The wheels are of cast iron with wrought-iron tyrea, 
and the ¢arriages aré mounted on springs of the 
ordinary form, ‘Che carriages are well lighted by 
side whetows aud a lamp is provided in the eek. 
The weight of these carriages is but 23 owt, or lees 
than 2 cewt, per passenger carried. 





* Wide page 121 of our ninth volume; 
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The goods wagons are of a number of different 
patterns, some of them being shown in the view on 
page 410. ‘The slate tracks are platform wagons 
with open sides of angle iron, and are of twa 
principal claasca, Use larye carrying 3 tons, and the 
anal) carrying 2 tomy of slates. A Large number of 
them are provided with simple brakes, it being asual 
to rin the trains with a brake on every rixth track. 
The weights, &e,, of some of the principal varieties 
of goods stock are given by Mer, Spooner ax follows; 




















} 
=e Wheel | Weight Load 
Clave of Vehicle. base. empty. cartied. 
ae |nnee —anae | 
ft. in. ewt. tone 
Coal urucke wl & 8 to 3 
trons 4, se wy] i 6 13 a} 
lingie timber trecke 3 0 Sper SH pair 3 
@ 
Slate wagons (email) ... $ § ny a a 
i ‘i fiaege) | 5 ft ig a] 
withbrke 4 @ a1 5 


‘The loads abore given fur the slate wagons are 
thoas carried whes folly loadel with large siaed 
slates, From an inapection, a chort time ago, of the 
booka of the comparty recording the grows weight 
of, and met load carried by, cach train, we found 
that the proportion of paying lowd to dead-weiyht 
varied, io the case of the late trains, from a little 
more than 2 40 | to 3 to 1, the general average 
being over 2) to t—an excellent result, ‘The slate 
wagens, we ehonkd mention, are mot mounted on 
aprnge. . . 

The whole of the rotting stock ia provided with 
conteal buffers and couplings, an arrangement which 
of course materially facilitates the passage of the 
eurves, ‘The speed was at first hmited by the Board 
of Trade regalationas to twelve miles per hour, but 
more recently these restrictions have, we believe, 
bevn entirely removed, and we have in fact travelled 
over long lengths of the line on the © Litile 
Wonder’ at nearly three times that speed, withont, 
as we have already stated, experiencing the least 
unsteadiness, (fF course, however, smch a speed AS 
this would not be aafe with the four-wheeled engines. 

In conelasion, th ia desirable that we give some 
particulars of the traffic which the Festintog line is 
accommedating. We have not the figures for the 
Jast year by ua, but daring 1469, the paseengers 
carrie? amounted to 87,000, mod the gools nod 
inineral trate to 1540 tona, and 1)5,152 toma re- 
spectively, The train mileage was 45,019 miles, 
and the total engine mileage SO.414 miles, The 
total receipts for the year were 25,6767. l2a MWel.. 
while the cost of working, repairs, and maintenance 
was 10,515/. 6s, $d, and the epecial expenditure 
2533/. La. 7d, making the total expenditure 18,083¢, 
17a, Jd, ‘The fine ree yielded during the rear a 
net revenue of 10,699/. 155,, equal to a dividend at 
the rate of 20) per cent. on the original eapital of ! 
44,1552. LOs., or at the rate of | per rent. on the} 

present capital of 86,1358. kL ‘The 50,4804, form. 
ing the difference between the present and original 
enpital has, we sbould state, boem acetmulated ont 
of revenue, Notwithstanding the large amount of 
traffic i¢ hax accomodated it mnat he herne in 
mind that the Festiniog Railway ia very far from 
being worked up to it« full capacity. “Phere is no 
night traffic on tt and no Sunday trains, and oven 
hy naing Fairlie engines alone im place of the six 
four-wheeled locomotives at present om the line 
nearly double the traffic could be carried, 

We have, we think, anid wufficient to show that 
the Feetiniog Railway in a line poeaemany n vant 
amount of interest for engincors at the present time 
when narrow gauge railwaya are steadily aud surely 
making their way, [1 ia, in fact, the most perfect 
miniature railway in existence, and it is deserving 
of heing most carefully stwlied in all ita Metals, 
We notice that amongst the schemes before Partia- 
ment this session ig an extension of the Festiniog 
lint on tho asme gango to Hettws-yCoed, the 
favourite resort of artixts, ‘The energy aod engi- 
nerring skill shown by Mr, C. 5. Spooner in bring- 
ing the Festiniog line to its present admirable state 
form a« autlicient guarantee that if this undertaking 
receivee Parliamentary sanction-as it undoubtedly 
should do—it will bo carried out in a thoroughly 
satisfinetory manner; and from what we know of the 
district we feel certain that the line ia ene which 
would not only be advantageous to the local pro- 
prictora, but would aleo be highly appreciated by 
the thousands of tourinta who annually flock to the 
beautiful district which it is proposed to traverse, 





NOTES FROM PARIS, 
Panis, Dor. 20, 1871, 
Buastise rue Bev. 

Tue Esstera of Frauce Railway Company constructed 
over the Meuse, at Charleville, a temporary timber viaduct 
to replace the atone beidge destroved by the necessitios of 
the war. The recent cold having frozen the river, much 
apprehension arose for the safety of the piers, when tie thaw 
should arrive, as they were unprotected by ice guards, ‘The 
use of dyeamite was sagcested, aml thanks to the employ 
imewt of thin expdosice, all danger was aveidel. Tho mudi 
ef conducting the ecmewbat interesting and decidedly 
sore work waa aa follows; ‘The tiver which was frozen be~ 
tween the bridge of Charleville and that of Mealéres for a 
feegth of about 1400 yanla, was besides impeded with an 
accumulation of piled-up ioe Ltolea were broken with 4 
hatchet and through teen were introduced charges of 
dynamite of ono or two cartridges of 1140 erates each feted 
with a cap heavily charged with fulminate of mercury, and 
afore, ‘The charge suspended from a three) wae sunk to 
a ilepdh of about 3 ft. in the water, The explosion 
erterally prodeced blocks of ice sufliciently small te pass 
through the openings of tho bridge without inconvenience. 
Sach blocks a¢ were too large were adterwania agnin 
attacker in a similar wanker, awl eobdivided, The opere- 
tion Lasted thres day, and about 56 tb. of dynamite were - 
euiciemt cempletely to clear the river and relivwe the} 
viaduct. 














Imromration ow Ines ix 1870, 

The bulletin of the Comité cha Fryer te France, the pal- 
Hicatlos lif which was stopped In August, L870, has Just re- 
appeared, and contains the atatiatios of iron ore, and cast and 
wrought iron, introdaced inte France during 1469 aed 1874, 
The (lowing Rgures give an abstract of these statistics of 
total impertations ; 


| Cast iron. | Bars and plates. 








Wave 


485,005 | 


1ATt, | 1B, Laer, 





1870, 


! 
SO2979 | 116,255) Lats 








Ha | TOUTE 

Is is easy to jwdye from these fijrores of the disastrous 
etferts ef the war, since these lamentable results of the 
whoke year are dee to the trouble Ueogght by tho war io 
the space of only sla months, aed oo a portion of the omanter, 





Toe Exrenitien ro View. 

The journals are begioning again te call public attention 
to this singular enterprise, of which alreaty eo couch bins 
been caid., The articles which are publisbed appear te be} 
inaplved by the promoter of the air, and give details of 
the preparation for the depariare of the expedition. 

The ship Vigo is a theee-masted veal of 1500 turns, | 
with a crew of 60 men, and £5 divers, On bound are placed 
varlous portable engines, provided with appliances for drir- 
ing the pumps and werking the magueto-eeectric machines 
for producing the light neccesary for making the investiga. 
Hen, There are, of course, sounding apparates, rabber 
tubing for extracting med awl sand, amd two 6.ton cranes, 
the ome carrying a powerful submarine lamp, the other a 
submarine ob-ervaterr, formed of a cylindrical chamier of 
plate rea, large enomgh for two men, and Gitte with ¢wo 
thick ginss windows. 

The tmaterial inclades drvlging machines, intended for 
clearing the mad, und having the form ef a harrow with 
wrought-irvm teeth, furnished with an air chamber to give 
ittbworaner, The Vivo ie ales furnished with « supply of 
the mecessary tools for the repair of the materials. 

M, Buxin, the enginver, proposts to combuct operations in 
the following mamuer, A thredgieyg machine will be flest 
lowered! to determine the position of a wreck, By help of 
the obserratery andl the electric lamp, be will obtain the 
terewury taformation, Pe will then clear away the mud, 
empty the interior of the wieck by the help of water ander 
pressure. Lastly, he will Hilt it with cranes, after baving 
beoken it, If necessary, by the ali of teapestears, 

In this programme there has certainly bern a creat display 
of Engewnity, aed the well-heewn feriitity ef Ue inventor 
who undertakes the work inspires come bupe that the usany 
difieeleies to he encountered will be overcemne, bet it iw 
imporsible to judge ot preeent of the chauces of success to au 
enterprise ah encesi bald anal novel. 


Resisraschk TO FLexore aevosn tim Ecasric Lauer, 


MM. Tresea, wul-disector of the Conservatoire des Arte ot 
Métiers, has contributed to the Acailemy of Sciences the 
reealt of rome experiments which he hus undertaken of 
the subject ef the resistance to Gexure beyoud the limits 
of elasticity. 

The trlaks wire mode on iron asd stecl calls, supported 
at beth ends, aml expesnt in the middle to the action of a 
powerful hydraulic preven, ‘The stents were registered on 
a gauge, and the fexures were recorded by a cuttetoaneter, 
which Hilicated the dillervmces tear to cach support, aud a 
thied in the middle vf the rail, M. Tresea guarantees the 
perivet currectoge of the realis which he presents tain- 
lated, amd with curves uf detection. 

The trivke sapplied at first fer the cvefficient of elasticity 
of iron and steel—21,000,000,000. Writing on the subject, 
M. Treeca sera: “ The reewlte which are obtained by these 
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experiments confirm the law selstieg to the dexure of iron 
ami steel, with reference to the mestral axis, for the period 
ef elasticity, the direct proportion of deflection to loads, and 
their inverse ratio to the enbe of the spam, They show that 
fer Lwili metala the coeflicient of elasticity in almost the 
same, aswee have previonsly shown by special experinaenta 
made, in L257, om Severdish irons, and steed made from these 
irons. © Dat what especially distinguishes theee trials, is qlat 
they show that the limit of clasticity extonis iteelf in the 
anime bar in proportion as it i wabmaitted fo more energetic 
stress, manifesting iteclf hy increasclug, permanent curves, 
and that ly putting repeatedly in action the mokeeular 
elasticity, this limit can be exteusted almost up to the pelt of 
ruplurce, without the coefficient of elasticity saving varied 
considerably, A successive reduction of the original en- 
eficicot is mlways observed, which may extemd ne far as 
eme-tenih of the original value, Leon and steel as it byagen 
the workshop is in a comdition of manifest instability which 
disappests in uw; it becomes more homegenewas and more 
elastic, but at the same thao « little more flexible. 


Powtn Taaxasstox~ Reounaton. 


It would be often useful to interpese between the driving 
palley of a meckisy asf the shalt that carrics it, an arrange- 
ineet which shonbd sake the two parts rigidly conmecterd, 
whilst the power transmitted should remain below a Axed 
limit, and which shewkd wake them jodupecdont whet 
this limit shoult be exoemied. In cranes or ebevaling ma- 
chinery, for example, werkcoen would be prevented fren 
overloading the machine. The amount of work performed 
by a machine could alwaya thas be redaced to ite safe 
Sitmite, 

There have often been introduced maximam power 
mgulators, but the complication or defects of these apparatus 
have prevented their introduction. The Revue /nawstrieiie 
gives (be description of a system recently patented by M. 
Mettenet, which appears to us at once slinple sed efficacious, 
This reguiater is composed of « disc kered on the shaft, 
amd having a diameter rather ras than that of the pulley, 
of a pulley mounted loowe on the shaft, and of « apring 
apfersine serving to comemnaleate motion from the dise te 
the pulley. The whole arrangement presents the appearance 
ofa pulley with two chreks, eof which one is fixed and the 
other lecee an the alist. Im the interlor le placed the spring 
wmechonions, It is eoepored eserntially of a tat plate 
spring, of which the two extremities are secmred to the 
driving disc, ‘The nitty of this spring is emblraced by « 
strrup, a rod from whlebs traverses a halt artionleted to the 
disc A regulating «crew allows an initial tension to be 
tives to the epring, cuerespunding to the limit of power 
desieed. The belt bearing tu a recess in an incligel plane 
on the looge polley drives it so long a4 the reeistance doce wot 
execed a certain Jimit. Bet when the resistance excerda 
this limit, the rod bends the speing, escape: om the in- 
lined plane, and the disc ceases te actuate the pulley, The 
apparatus of M. Mettenet appoars to be cheap amd simply, 
and there are eosey cases in whieh Ht could Be applicd 
with a good chanve of saccesa, 


Posrme Exar. 


M, HH. Amdemar, the able mining engineer of Blanzy 
Saone-ct-Leire, has recently set to work, af the Shale St. 
Moris, a pussping engine he has designed, and which rakes 
ia cue Lilt, from a depth of T115 TL, a volume of 770 pallons 
per minste. The engine, of 250 horse power, is placed at a 
depth ef 984 ft, fron the earface, in o chamber excavated in 
the rock, amd measuriag 2 ft. iu length, 26%. in breadth, 
and 23%. in height, Theres are two ezine: coupled on the 
some ahaft with one tly-wheel. On the extension of the 
piton rods are placed the force pamps, consisting of four 
horizontal plungers, which send the water inte @ common 
air clamber, The engines are supplied with steam [rom 
betlers om the geod lewel, The steam pipo is 7h in, ie 
dinmeter, and the leas «f pressure is but very amall. Leav- 
ing the ait chamber, the water ia bed ap fo the growed loret 
by a conduit following the sides of the abaft, and which is 
supported by tiracketa lnilt ite tho wall, . 

Elevating pumps in the lowest bevel of the shaft raise 
the water into enbeiding recervoirs, where Et leaves behind 
it the clay, mud, and yravel, that would prevent action of 
the force pumps. The valves ure so arranged as to reiues 
toa misivaion the stat area, so that Chere may be oaly a 
slight difference between the upper and lower preewure at 
the mument of Ufting, These valves are is cast steel, acl 
ase made spherical at the point of contact with the seat 
They are feqad to wark without any sveck, and operate 
nulselessly, altheugh they make ubout 18 strokes « minute, 
4 contiderable speed for sucha patwop The steady working 
ef these puisps confirms the expectations they raised when 
first sot to work, and M. Audentsr hasapparwnily solved with 
shecias, thanks to the bold menus ho has employed, @ 
problene ef which (he difficulties are well known, 


Laspow AssooraTion oF ForrMen Exataxkea—The 
tlostertth anyesl mooting of this inaliiution will be eld in 
the room of the City Terminus Motel, Cannon-atevet, on 
Matunlay, January 0, at & pm. On this occasion the 
tplance-sheet and auditor's report fur the past year will ba 
areried, and the election of & ident ant other offcers 
‘or 1573 will take plaon, Mr. J. K wton will aleo, we boliore, 
deliver an address on tho complotion of his twelfth year of 
office as president of the Asswiation, and retirement frou 
that post. 
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We annex illustrations of an ingeniows arrangement of 
condenser designed by Mr. John W. MCarter, of the City Saw 
Mills, Lesleatinsy, 404 which hae been in successful use 
for some months past om an engine at Mr. M'Carter’s own 
works. This condenser differs from those of the ordinary 
blow-through type, in the feet that it is continuous in its 
ection instead of intermittent, the vacuum gauge being found, 
we are informed by Mr. M'Carter, to stand as steady aa if 
it wes connected to a condenser fitted with an air puzop 
The arrangement also differs from a blow-through conc 
in requiring no head of water to work it. The condenser at 
Mr, M'Carter’s mill draws ite supply of injection water from 
the river, the only thing which reodcrs » head of water 
necessary being the small jet required for the lower chamber, 
as we shall explain ponsenily. "Ln land exgines this jet may 
be supplied from small cistern placed in any cavenient 

osbtion, while im the case of marine engines, the supply may 


be drawn from am air verwel fed by the feed or bilge pumpe. | 


We must, however, procerd to explain the cometruction and 
action of the condenser, referring for that purpose to our 
engrarings. 

The condenser is made in two compariments, termed the 
higher amd Jower, The exhaust steam pipe, c, from the 
engine communicates with the top of the higher compart- 
mont, a, this compartment having at the bottom an aperture, 
@, with a valve, 6 opening into the lower compartment, 6. 
This lower comnpariment has also at the bottom an aperture, 
f, provided with a rales, g, opening into the waste water 
tank or discharge pipe, A- 

The injection water enters by a rose nozzle projecting into 
the a ae of the higher compartment, and a snift valve, 
r, ie provided om the top of the condenser for allowing any 
escape of alr when blowing through before etarting. The 
condenser valves, ¢ and g, fittet t the bottom openings 
of the higher and lower compartments, are metal disce 
faced with india-rubber, and are kept in their places by spiral 
aprings or counterbalances, ¢, acting upon the ends of Jovers, 
Pp and g, theee lowers being keyed on shafte passing through 
stulfSng-boxes in the side of condenser. 

Previous to starting the engino it is necessary to blow the 
air owt of the upper veesel by passing steam through the 
engine in the usual way. The engine feing started the con- 
densation gore on in the ordinary manner, the injection water 
being brought from the river or tank by the vacuum formed 
in the upper compartesent of the condenser. The vacuum is 
got up at Girst by a jet into it frosn « mall cistorn overheed, 
which ia terned off after starting. 

The engine having made a certain number of strokes a 
amall quantity of steam frean the boiler is admitted to the 
lower weeeel through the steam valve, o, this steam dis 
placing any air that may be left in that compartment. The 
water valve, m, being then opened, a amall jet of water is 
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M‘CARTER’S CONDENSER AT THE CITY SAW MILLS, LONPONDERRY. 
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ENGINES OF THE 5S.S. SIR BEVIS. 


CONSTRUCTED BY MESSRS. DAY, SUMMERS, AND ©CO., NORTHAM IRON WORKS, SOUTHAMPTON, 
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ENGINEERING. 


VALVES FOR BLOWING ENGINES. 
To vax Rerron oF Exousmnntng. 
Sta-1 potice a ion im your jourwal about « 
of blowing engines at the Solway Iron Works, 1 waa o: ei 
eer in charge of these engines for two months, and may 
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of tho loam to the two ends of the cylinders. Tho following 
Table shows the horse power duvelaped with the didforent 
degrees of expansion - 















= 
ny with which ho is associated, in the treatment of sewage 
He Tottenham and Leicoster. 
Taf’ Vale Railway—Tho revenue of this line, in the first 
26 weeks of the current half-year, amounted to 149,170. In 

































































: esas dae i \ he corresponding period of ‘870, the receipts were 165,776. 
2s is feitted to aay, that during thal time the engines wore . 
Hl a. a” E Cocke at Bb to Sd vevelalines minute, and the blast mee Fe ecard tiveclars of the ante Railway, 
Se el a Lary waa always upwards of 5) Ib. ; if the engines were | |" "pone thee rag 0 froin the company's 

| BEES |S 258 Siren up 00-40 soeel » per minute, the blast. used to ho | ‘comotive employis, have exp Sek odiness to guint 
a =| 5 4b, of more. Tram bolas writiee: doppia 0 bys oy esau J wi 

Number of revolutions G9} a3 oo during tho time I attended aps ry c bare, “t) alter Jativary 

Mean effective re revolstions the blast was 3} 1b. and at 40 nevetutioma a Ba H Bitprirts 

in high preesare cy: observed 4 44 1b. The ing of the roller va! ber were 
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Bristo? Ocean aud Qeneral Stermahil Fase pay erry 7 
wk, comp under this tith bas been in |, and 
ge pd of Directors is stated to bave been obtained. 








S1451b. | W51b. PH70 Ib, 
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Pressure ey woe/ 210.7 ELP, [185.4 HCP. |166, HP. 
Tndiested IP. in low | pen 
cylinder 2028 ,, [2236 ,, [190. ,, The ta beet fixed at 250,0002. in shares of 252. each. 
Toa indicated IP. \) A8bnside Engine Osapeng —The workmen in the 
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: etm) . 
ment of this company have presented addrusses to the a. 
man of the Board (Me. Slaughter), the ehief eegincer (Mr. A. 
Sacré), at Re works manager ite. J. tae, in re 
OR OF Reettunnma. coguition of the comeession of the gine bours’ movement. 
18,1 ateoh aheth pm nme * Veritas” | Air. — ae acknowledging the hae ge the hour 
for the full jenlare gitvo ia your last in , and | 84 given the directors ungrudgingly, and it was re- 
would be mbeas if be wil give ele eol aw meh the solved spor by the Boart oven bedure the men applied for it. 
new valves, The sketch is to a sanall scale, and, moreover,) Curd Chamber of Comwerce,—At the Inst monthly meet- 
ra. | it doca pot give the number of valves in width, Are there ing of this chamber, it was stated that a communication hed 
's. | four side by aide? been reecived from Sir Willinus Mitchell, expressing bis 
Allow me at tho samo time, in justice to myself, to explain bragret that owing to severe indisposition he was at present 
thet Edid mot wish to know the sicaning of tho srstermce paunableto carry out @ schema pengesed by him for laying 
* They were coupled, dirert-acting, amd vertical,” but omly |dowa-@ telegraphic wire between Landy Island and’ the 
implied that this information was useless in the absence SM rwainlan! nnd thence to Cardiff. The wembers generally 
other particulars, now supplied. /"lexpressel as opinion that this was a great loss to the port, 
Yours obedientiy, A diseussion tchowed on the delay caused at present by the 
JUSTIOB.) )eustoma regulation preventin cargoes of iron ore being dis 
i reign ports exeopt during the 
A comumitleo was formed to draw up a maeanorial 
CH the aabject to be presented to the sasocisted chambers 
Of comminorce at their next meeting. my 
Labour in the Borest of Dean—The colliers, miners, and 
part of the ironworkers in the Forest of Dean contempl. 
~ ee inaking a simultaneous demand for an advance 























































































EXPRESS LAUNCHES, 
To rue Borror oF Exotsexatna. 
Sin,.—In the number of Ewornexuine 
there is ® notice (under the article of Ex 
two 
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NOTES FROM CLEVELAND AND THE 







































oe a tlantic a ‘ . 
th sh, 7 <n 5 eeay ‘oll and her bui J NORTHERN COUNTIES, 
Totange BM .. aa nin 2 miles ny eed Ge or Mippresnroven, Wedaosday, 
me BTUs Yours, &c., /| ke Cleeeland Tron Lay nag ya f im consequence of 
»  Pegister ., at the Chris holidays the irom at Middlesbrough 
The vees! carries 900 tone 5 oe BIS ity Postponed. \diealeu 
of coal in the bunkers, and NOTES FROM THE SOUTH-WEST.) aye Extension of the Iron Trade—For several months the 


at an a’ rate of 9 kno! 
sumption of 7 tons 12 ewt, : “ wr hones 

werage ini power at sea is, we are , 
ao 1 HP, which would at the above-mentioned rate af con- 
suinption correspomd to 19%b, per indicated horse power per 


The Severn Railway Schemes—A public meeting has been | Clo eland irom (rade baa boen in a most flowriehi 
held at Gloucester to consider the six railway for M . roel 
eroming the Severs above and below After some 
discussion, it was agroed unanimously that the meeting re- 











ing condition. 
Sines last year it has grown considerably, and ahthough the 
total make of pig iron is now upwards of 160,000 tons per 
cognial, the hand, the t advantages b ped LE ‘ daze buBting Une 
: ag. on one van WW con be ,» and are bul 
hour, This result is, of course, an approximate one, as all] the South Midland line as epecing up anew district and Sormeens om the banks af the Teen. Tn the snama e's ten 
reeurdsof performance founded om similar date must Deses: | alfording now rans of communication, and also the advan-| months sano of he now furnaces will be finished and will 
arly be; but in any case ® comparison of the quantity | tages by the Severn bridge line throagh its connexion | be adding their e to the increasing productive power. 
of fuel consumed with the total work done # that the | with new docks, atrongly arged t of cach project} We regret to say that serious inoogvenience is being felt 
engines snust be working Very oconotsically, The fuel used | to come to an arrangement by which mutual opposition | owing to the irregular and inaudbedemt wapply of fuel Now 
is Newcastle coal, eh ‘nal might be avoided. my that most of the works are cheed for the hodida 
Fee ee ee ee i horse power | Tie South Wales Coal Trade—The South Welw eteam 
per re breed been pam ony of 800 a ree coal trade has expericnced an important chanwe for the better. 
we pound . strike, the foreign demand for coal has ex- 
hibited « great increase; and sotwithstanding the large out- foam 
pis pepe still comnplnin of inadequate supplies. The 
ouse coal trade is also very active, 






















































































































ers, Com, The Proposed Severn Mailways.—The following statement money 
dumestions are; shows the moneys sought to be raised by the promoters of mines, onl Sor oegctemianaee 
ft. tho reapective Severn railway echemes now beforw Parliament : s pace with the domand; but with regard to 
Length betweon perpendiculare , ss South Midland, 9,300,0000 ; bri x rapid growth of Cleveland bas exceeded 
MOM ttre a 1,200,0007,; Severn tannel, considerably the extensions im the coal trade, 













«mote (Blackley), 900,000, 

























Depth 2. ; Th 5 ~- 
Toannge B.M. * ow | Severn bridge ¢ Finished Trom Trade.—Activity still prevails in the 
Her aod engine of JOO hore power nominal, gave on | mot diffe of t capitals will | S8lshed trade. Rei manufectarers are gutting through 
twial an idscntod power of 1518 horses, the speed of the never, wever, have more than a paper existence. Pro« eS, bet thee is still a falr amount of 
a strict, 







ip, ns olwerved nt the measured milo at Stoke's Bay, being | jectors a; to have gone mad during the last two or three 
2h knots per hour. The Syria has made twoof the fastest | months + aed the Seven, . 

freenges to the Cape on record, and with a consumption of 
B tous per day she steams 10 keots per hour, 







pode ahd ont obs it 
uoting than 4. 4. 
State of Trade at Newport,—Shipments of iron are | Fs ‘better t 

made eae tcale frum Newport to tho west coast 

South Atserica; good freighta are also obtained fer the 
United State. Iron ore Spain is being largely im- 
= and is becoming an increasingly important braneb of 
eal trade. Tho ocean sonil companies are taking large 
q@entities of steam coal. 


Ths Price of Coat.—The price of Somerset coal has been 
advanced 1M, per ton at the pit's mouth, This ls the second 
advance withis the last theee months 
















BELGIAN STEEP GRADIENT LOCOMOTIVE, 
To THe Kerton o Exorxeraine. 
Moxstava,— Duss l'article que votre estimahly journal (No. 
du 19 Ct.) conssere & La locomotive pour fortes rampes des 
lignes de Etat Belge, 0 y a wee contradiction manifests 
entre betitre ct le dernier paragraphe, 









Bhiphwilding—Laat year we gave a list of tho number of 
vessel contracted 108 by the Navtons shipbuilders on the 


north-cast coast, It is ifyimg to state thet from ingwiries 

“=. pe made we sind tat the pb trade of 1872 

Colai-ci etablit la part modeste que j'ai price A l'étude do ba Maer - , eo expiring Fear, ( as it has 
machine sous la direction de M. B , ot tous toe lecteurs 


. we i prt I Eagineering.— There is nothing iculazly new to 
eee cade” ets aides t la différence quil ¥ a entre “ faire Ae rpg i in eras a +" oy ies 7 Cae actin For marino 
i ii rt ir is + 
Te titre, au contraire, en éoongant que In locomotive a a London ned North-Weatern—for a reductian of pa ah of bir) the cotabin poser Ls set his eee F hegntt ~ 
construite 4 Malines “sur meee dessins semble Gooncer labour, am increase of wages, &e. At bit — fall of work fon ‘ specialty, 
pretention de m’attribuer In Raleralte du projet et de faire | Son Phas definite arraz Lata web Geet, acai ‘wor: & long time to come. 
inienne hy: aha rialité lavre de celui qui a bien roula bn with the Mean arrangemen 
. "dtede. 
yl doit en avoir Thonnear comme i] em a ta resposmabilitt. Utitisation of Seeage—Colenel Shakespear, a director of 
Ma par us sentiment que yous compremirez, je crois devoir | tho Phosphate Sewage Company, ont ayy with the 
noms yeaa dinsérer la présente dass votre plus prochain Pade? fog perl a aenierllne yt fr, —_ a 
my , - 6 
Agnus contretemps, Monsicur, }'assurance do ma con- | quence of there being no intercepting sewer, Colonel Shake. | j 
sidération distinguée. gee was deterred from Song pom 227, Proposition for 


ling with the sewage, » advieo the cor- 
Bruxelles, Décombro 22, 1871, poration as to the success of the plan edoptod by the com- 
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Haroine, C.E., of 176, Broadway, New York, who 
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In answer (o mumerous inquiries, Mu. Cranies Gre 

BERT begs to state that subscribers in the United Slates 

cum be supplied with * ENGINEBRING” from this 

office, post free, for the sum of Vi. lds. Sd, ($8.32, 
gold) per annum, payable in adeance. 








Dike, on the Sird inet. at Hegent Terrace, Gateshead-on-Trne, 
Jobo Hosking, M.LM_E. aged G1 For upwarde ot 20 yeara chief 
engineer for Mesara, Hawks Urawehay, and Sous engineers and 

mamafacturors, Guteebead, 
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NARROW GAUGE ROLLING STOCK. 

We have republished on another of the 
present oumber an article on this subject from the 
Chicago Railroad Gazette, and we have done so 
parely because the article contains many interesting 

ts relating to American rolling stock, and partly 
because certain portions of it contain arguments 
opposed to the views which we have advanced re- 
apecting the saving of dead weight of rolling stock 
obtainable by adopting a narrow gauge for lines in- 
tended to accommodate a small amount of trafic, 
To the arguments brought forward by our contem- 
porary we now propose to reply, 

The main ground taken by our contempo' in 
that, practically, the proportion between the dead 
weight and a capacity of rolling stock is in- 
dependent of we, 80 long as the claas of ac- 
commodation aff remains the same in all cases ; 
whereas we maintain that this proposition is only 
&pproximately correct #0 long as no restriction is 

laced upon the size of the vehicles to be built for 
the “gauge lines, and it is this really which 
constitutes the point of difference between ua. We 
have repeatedly shown that there has been built for 
the 4 ft. bs bg gauge rolling stock having as littl: 
dead weight in proportion to the load carried as 
any oe stock of an equally substantial 
clase; bat in casen where this reault has been 
obtained the total ity of each vehicle for the 
4ft. Spin, gauge has vastly greater than that 
for the narrower gauge, and hence the stock has 
been lees applicable for lines having to accommodate 
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& light traffic. Thus we may compare the carriages 
on the Festiniog Hailway, weighing but 2 cwt. per 
passenger carried, with some of the light Preach rail- 
way carriages shown at the Pans Exhibition of L867 
—cartiages which, while affording rather more enbie 
capacity per passenger than those on the Festinioy 
line, weighed a few pounds less, But, whereas the 
Festiniog carriages carry but twelve passengers 
each, the French carriages accommodate sixty, and 
thus the former carr might be ran full on a 
line where the traffic would not be auilicient to half 
fill the latter. 

These arguinents apply, in a far stronger degree, 
to merchandise stock than to passenger carriages, 
In the case of lines traversing thinly populated 
districts, and gener to accommodate a small 

ic, it is, we consider, particularly neces 
that the vehicles forming the potar pate ing won | 
should be of such size as to enable them to be 
readily handled at stations, and to insure their 
being always ran with approximately full loadsa. In 
the vast majority of such lines, wagons weighing 
from a ton to 25 cwt, empty, and carrying from two 
and a half to three times their own weight of 
minerals, or about one and a half times to twice 
their weight of ordinary goods, will be found not 
only amply large enough for the nature of the 
trattc, but really ns large as can be handled readily 
with the amall staff which it payato maintain at the 
stations of such railways os those of which we are 
speaking. Of course these small wagons would 
have but four wheels; and notwithetanding our 
contemporary’s statement that four-wheeled vehicles 
have not been found to answer in America, we feel 
convineed that such atock is that best adapted for 
the majority of light narrow gauge railwaya. Ex- 
ceptions to this rule will of course occur, as, for in. 
stanoe, in cases where there is a large through traffic 
from one terminus or important station on a line to 
another. Th such an lostance where large wagons 
ean be sent right through with full loadsa, and 
where an ample staff is necessarily maintained at 
each of the stations, so that these lange wagons can 
he readily handled, the bogie stock can often be 
advantageously introduced, We are not familiar 
with the traffic to be accommodated on the Denver 
aml Rio Grande Railway ; but it is possible that it 
may include some featares of the kind just men- 
tioned which will justify the employment of the 
large box ears of the class illustrated by us on page 
414 of our lust number, Otherwise wo must confers 
that we do not see what advantage is to be obtained 
from employing cars which, weighing as they do 


«| from 9 to 12 tons when loaded (according to the 


nature of the freight carried) must be ax unhandy 
at stations as ordinary wagons for the 4ft. Sin. 
gange. 

It is urged by oar contemporary that the body of 
the Denver Kio Grande box wagon might be 
placed upon trucks suited for the 4 ft. $4 in. gauge 
without any material increase of weight, and that 
on the latter gauge the same floor area might be 
obtained with a reduction of weight by modifying 
the proportion of length to breadth, As re 
the first of these propositions we may merely say 
that the fact that the weight would be increased b: 
the change by a certain amount, however email, 
without any counterbalancing advantage, is itself 
an argument in favour of the narrower gauge; 
while, aa regards the second point, we may direct 
attention to the fact that, although our contempo- 
rary proposes to shorten the longitudinal timbers 
three times as much as he lengthens the transoma, 
yet that he takes no account of the fact that the 

gate sectional area of the timbers lengthened 
ia three times as great ay that of those shortened, so 
that this portion of the change involves neither gain 
nor loss, Undoubtedly something would be gained 
in the aggregate weight of the sides and ends, but 
it ea to us probable that this would be all 
swallowed up in the increase it would be necessary 
to make in the scantling of the transverse timbers of 
the floor and roof. 

All this, however, is beside ae at issue as 
werefusetonccept the Denver and Rio Grande wagon 
43 ah — of what we consider narrow gay, 
stock should be. The same remark also applies to 
other examples of large stock for narrow gauge lines, 
which our contemporary has at other times advanced 
in rt of ite viewa. What we maintain is, that the 

wagona which we advocate aa being the best 
suited for the general traffic of light railways cannot 
be built for the ¢ ft. $) in. gauge with such a small 
proportion of dead weight, as is the case when they 
are made for gauges of § ft. or 3 ft,6in. As the 
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sbecomelargerso does the advantage possessed 

in this respect by the narrower gauge diminish, until 
ultimately as the increase of size goes on, it is the 
broader gauge which, in its turn, bas the advantage. 
Tu conclusion we may remark that the weight of 
the Denver and Rio Grande carriages, amounting, 
as it is stated to do, to 44)1b. per passenger, sup- 

lies another argument against the employment of 
Cagis stock, the four-whecled carriages built a short 
time since by the Bristol Wagon Company from 
Mr. Fairlie’s designs for the Dunedin and Port 
Chalmers Railroad of New Zealand, weighing but 
3001b. per passenger in the case of the firat class, 
and 232 lb. per passenger in that of the second-class 
carriages. ‘These carriages, which were for the 3 ft. 
Gin, gauge, were 19 ft. Gin. long by 7 ft. 6 in. wide, 
and were each divided into three compartments, 
each carrying eight first or ten second-class paa- 
sengers, 








PUBLIC WORKS IN PARIS. 

Tue Director of Public Works in Paris, M. 
Alphand, has recently prepared a voluminous re- 
port, in which he sets forth, in considerable detail, 
the organisation of the Service of Works, the duties, 
andthe management of the various branches of this 
important department, the expenses it has incurred, 
the results it has achieved, and, laatly, the sums 
that have been allotted to it for the coming year, 
‘The document is full of interesting information on 
the various doties of this administration of Parie. 
Til this time but little authentic information on the 
ject has been published, and the report of M. 
Alphand containg statistics of Intercat as reyants 
the past, and very valuable for the future, And, 
first, the author thus defines the service of public 
works in Paris. It is charged, he aays, to insure 
ublic convenicnce and safety, by the good condition 
of public roads, and their development according to 
the necessities of the traffic, to promote public 
health by sanitary improvements, by the removal 
of refase of all kinds which is produced by men and 
ouimals, by the regulations needful to guarantce 
re well-being of the en as well as rr 
dwellings aa in the streeta, by the necessary distri- 
bution of water, by the eatablishment of public re. 
creation grounds, and of tracta covered with vege- 
tation, forming vast reservoirs of pure air, indispen- 
sable to the salubrity of the city, lastly, by the 
ereetion of public monuments, and the production 
of works of art and of history, 80 a8 to inspire and 
to inaintain in the population a sentiment for good, 
and a respect for the past, 
‘These varied responsibilities had been divided, 
since 1855, between seven engineers occupying a 
high position in the administration. ‘This organtisa- 
tion, justified by the impossibility of finding an ad- 
ministrator capable of attending to all the require- 
ments of se great a serviee, in the middle of the 
feverish activity characteristic of works in Paria, 
 ananacir ge howerer, this inconvenience, that it 

rought about discontent, misunderstanding, preju- 
dice, and a want of accord. When it was well 
understood that the financial situation of the city 
of Paris imposed upon the adminiatration, the 
duty of arresting, or at least of reducing, the pro- 
gress of public works, it was reaolved to re-establish 
a union between the various services, by placing in 
the hands of one officer, at once administrator and 
constructor, the whole of the duties previously 
divided between seven heads of departanents, But 
the old direetion of water supply, of sewers, and of 
scavenging, has been maintained as a separate 
service, aud it is still administered by M, Belgrand, 
the well-known engineer, who during fifteen years, 
has given ample proofs of his fitness for the 


ation, 
The municipal service confided to the direction 
of works consists of two great divisions. The firat 
includes all matters relative to public thoroughfares 
and buildings ; the second includes all the works of 
architecture and the arts. Of course the stafl_em- 
ployed in these divisions ia a large one, In 1870 it 
comprised 1124 employés, whose combined salaries 
amounted to 3,285,604 francs, and for 1972 it is 
——— to employ 946 persons, costing 2,652,450 
rancs, being a reduction of 178 cmployés and of 
603,244 francs, or 18 per cent. on the outlay. A 
firat service to which M, Alphand alludes is 
blic ways, and he explains the prin- 
ciples whi ided the designers of the plan of 
new Paris, all the streets being perpendi- 


parallel to the Seine, and these streata Ts be 


e 
that of the 


cular or 
too narrow, it was necessary to remedy the 
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the conatruction of sew roads. But there new 
roads involved longer routes, since they followed 
the dingonals of the rectangles formed by the streota, 

allel with, and perpemlicular to, the river. 

veral boulerarda were constructed to obviate this 
difficulty, and other similar works remain to be 
eompleted. Again, other alterations bad for their 
object the improvement of communication between 
the centre of the city aud some of the outlying 
districta. 

‘These new routea were made, aa far as possible, 
ins straight line; for the most part their longi- 
tadinal section was arranged 0 that at cach end, ami 
along all their length, the whole of the roads should 
be visible. This condition, besides the beauty it 
imparted to the atreet, was imposed from strategic 
motives ; but it haw often been difficult to fulfil it, 
aud it has led sometimes to the lowering, by 27 ft. 
or 30 ft,, of a large area; or, on the other hand, to 
filling up existing buildings toa height of several 
metres. Necessarily this system was a very costly 
one, but it presenta many advantages to traffic. 

‘The net expenses of these great worke amounted to 
no lesa than B84 raillion franca, of which 286 millions 
will have to be paid on the lat January, 1872. M. 
Al d proposes to settle for completed works, 
and to finish only aome othera in course of execution. 
He proceeds to recommend to the Municipal 
Council the examination of each of these schemes, 
and to distinguish amongst the non-completed roada, 
those which ought to be finished and those which 
can be abandoned without great inconvenience ; 
and amongst the roads not yet commenced, bat 
for which tho land bas been already purchased, 
thase which it will be advigable to go on with, aud 
those that ought to be abandaned, 

The maximum height of houses in Paria in fixed 
by law between the limits of $4 ft. 5 in., and 57 ft. 
6 in. according to the size of the streets on which 
they stand, In streets or boulevarda 65 ft. 7 in. wide 
as a minimam, exceptional authority is given to 
builders to construct houses 65 ft, 6 in. high, on 
condition that in this height are contained, besides 
the ground floor, five distinct stories. 

The service des carri¢res in an important addition 
to the road department. It is charged with the 
direction of the work of preparing the ground on 
which public buildings are to be erected, to exercise 
a surveillance om quarrying and stone workings, and 
to maintain and inspect the catacombs. 

Lastly comes the sanitary service, which has to 
louk after the preservation of life and health, and 
the necessary menaure of cleansing unhealthy quar- 
ters, This service makea about 4000 inspectiona 
yearly, It has aleo the cezapools under ita charge, 
their construction, repairs, and emptying; and it 
attends to the cleansing of houses, the facades of 
which ought to be reatored once at least every ten 

ears. 
: The second service of the Director of Worka in 
Paris inclades five divisions, that of the pavement, 
the side walks and alleys, atreet cleaning and 
watering, new paying, aod the maintenance of non- 
paved thoroughfares, 

There are in Paris three kinds of roads, pitched, 
metalied, and asphalted. The maintenance of these 
costs about 7,844,500 franca per annum, Even 
these high figures threaten an increase every year, 
with the growing intensity of the tralfic the 
development of the new thoroughfares, a0 that 
proper meaaores should be taken to restrict the 
outlay as far aa possible. The metalled roads are 
the mwat costly, the outlay for maintenance amount- 
ing in some roads to 16 franca per aquare metro per 
annum, so that the employment of metalling should 
be restricted as far as possible, and now systems 
should be encouraged. Of late pitching has been 
substituted for metulling, and in 1872 there will be 
440,000 square metres of roadway eo altered, The 
total area of paving In Paris amounts to 6,083,000 
square yarda, and there are 411 inspectors always 
employed to maintain this surface, the neo of 
which amounts to 2,735,000 france. The atone 
comes from the quarries belonging to the city, and 
worked by it. But for the more crowded streeta 

cial stone la brought from Belgium aod from 
utun, whilst the hard granite from the Manche, 
the Vosges, and Mayenne are alao employed. 





Tue Auexicas Corros Maxvractvur.-—In the Fall River 
district, in Massachusetts, 10 new cotton mills are now 
building, and some of them are nearly completed. The 
entire number of cotton mille in the district will thes be 
incrensed to nearly 5U, represestiog a capital of about 
60,000,000 dole. 
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ee 
for curves representing expanaion according to the 


Tx the articles and letters on steam engine co- expression, per i, 


officienta which have recently appeared in our pages, 
frequent reference has been made to carves repre- 
senting the expansion of steam according to chile 
rent lawe ; and aa it ls in many cases desirable to be 
able to draw such curves on indicator carda we pro- 
— deacribe some modes of deing thia easily and 
ray y. 

When the expansion takes place according to 
Mariotte’s laws, the re during expansion 
varying inversely as the volume, the expansion 
curve ia, as is well known, a common hyperbola, and 
when the amount of clearance ia known this carve 
can be very readily laid down in the manner shown 
by Fig. 1. In this figure let the height. ¢ d, repre- 
sent the total presaure of the ateam at the point of 
cut-off, orat some point subsequent to the cut-off 
if the position 4 the latter be not accurately 
known, Algo let § ¢ represent the fength of the 


af e 





Fia. 1. 


cylinder filled with steam of the presaure, ¢ d, 
and let «4 represent the clearance spaces. Then 
the arca a ¢ de will represent the quantity of 
steam to beexpanded. Neston the bage line, ¢ ¢, 
mark off a of apaces, df, fy, &c,, each equal 
toe d, and at the oe f id &e., erect par. 
pendicularz, as shown. en draw Hines from the 
point, e, to each af the pointa, g, A, i, &e., and the 
point at which each of these ches hnes intersects 
the perpendicular next to that to the base of which 
itisdrawn, ig a point in the desired curve, For 
instance, &, /, #, are such pointa’in Fig. 1. The 
eurve may of course be extended indefinitely to. 
wards the right according to the length of stroke 
and degree of expansion, 
If the conditions of working are such that the 
steam, when expanding, falls in pressure in pro- 
ion to the reciprocal of the tenth power of the 
ninth root of the ratio of expansion, or, as expressed 


in symbols, if p cer ¥, then the curve cannot be 
jnid down geometrically, and it is n: toado 
auother plan, One method which is convenient 
certain eases is to employ a table giving the heights 
of the 8nd and drd ordinates, &e,, in ne of 
the initial pressure, or, in other worda— referring to 
Fig. giving the heights, *f iy, #4, &e., im per- 
centages of the height, <«d. We herewith give 
Tells showing the Lengths of Ordinetes for Eepangion 
Curves, expreesed in Percentages of the Length of’ the 
First Ordinate or Initial Presvere. 


Number* of _ _ 
ordinates, per ¥ por ti. 
14 68.735 66.02 
2 56.87 * 87 
25 ~ S610 ey 
3 29.49 SLt2 
4 21,41 22,92 
5 18.72 on 18.09 
6 18.68 14,90 
7 iLio7 12.65 
8 Bee 16.98 
8 #705 9.08 
10 7.708 $68 
It C64 oe 7.88 


W ovr E Td 
such a table contsining such percentages for curves 
corresponding to the law, par ¥, and also for 
curves following the law, par '*; bat we our- 
selves prefer to substitute the tablo dingrama, 
from which the lengths of the ordinate can be 
directly measured, ‘Iwo such diagrams are shown 
by Figs, 2 and 3, the former being for curvea 


corresponding to the law, par “and the latter 





“ The numbers 1.6 and 2.4 are applied to ordinates sup- 
posted to be situated midway betweon ordinates 1 and 2, and 
Zand 3 respectively. 


The mode of uaing these diagrams in as follows : 
Lot us suppose that it is required to draw a curve 





Fia, 3. 
representing expension according to the law 
par” *. Then draw the area resenting the 
volume of steam to be expanded érect the per- 


pendiculare f4, gf, &c,., aw in Fig, 1; but instead of 
obtaining the pointa in the required curve by draw- 
ing oblique lines ag im that figure, measure off the 
lengths of the ordinates from Fig, 2 in the following 
manner: Parallel to the base line of Fig. 2, and at 
a distance above it equal to the height of the ordi- 
nate representing the initial pressure, draw a line 


cutting the line, 1, 1, of the figure, and from 
the point at which the intersection takes place let 
fall a pe: ieular to the base line. Thus in Fig. 


2 let aé be a perpendicular ict fall in this way, the 
height a4, representing the initial pressure of the 
steom to be expand Then the heights on this 
line, measured from 4 to the points of insection 
of the linea a4 with the oblique lines, 2,2; 3,3; 
4,4, &e, will be the heights of the Qnd, drd, and 
4th ordinates, and so on. Thua with the initial 
pressure a &, ¢4 will represent the pressure of the 
steam when it has expanded one and a half times, 
dé when it has expanded twice, ¢4 when it has ex- 
panded three times, &c, The other diagram, Fig. 3, 
is of course used in the same way. 





GERMAN RAILWAYS. 
Tux Coxstevcnion axp Mabrrexaxce or 
Permanent War, 


(Cencladed from 860,) 
Ax important question which haa been considered 
by the iation of German Railway Engineers 


and the one to which we intend next to direct 
attention, is that relating to the advisahility of 
having linea maintained by contract, With re- 
ference to this question an inquiry waa addressed 
to the various members the Association as to 
what experience bad been gained concerning the 
maintenance of permancat way by contract, and it 
was also asked what system of contracting had 
been found the best, namely; Jet. Whether it 
had been found advisable to have the line main- 
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tained at a fixed price for a certain distance ?; or} crossings; (4) the maintenance of switches in propor 
9nd. Whether it was better to contract for the] order; and (5) the renewal of different parts of the 
maintenance of the line at a fixed price for each | way. 
different kind of work to be done? It was aleo| ‘The administrationa of (3) the Berlin - Anhalt 
asked, what description of work should be executed) Railway; (26) the Magdeburg-Halberstadt Hail. 
by contract ? way; (27) the Upper Silesian Railway; (28) the 
To these inquiries replica were obtained from} Saxon State Railway; (29) the ‘Tileit-Ineterburg 
the adiministrationa of forty-three railways. The! Railway; (30) the Galizian Charles Ludwig Rail- 
replies of the administrations of : (1}, the Brealaa-} way; and (31) of the Berlin Gérlitz Railway, state 
s A weidnita-Freiburg Railway: (2), the Taunus! in their reports that contracta have been given ont 
Railway; (3), the Austrian State Railway; (4),: with advantage for the laying of new rails, or for 
the State Railway of Haden; (5), the Eastern Rail- | the entire renewal of the existing lines ; also for the 
way of Bavaria ; (6). the Herkin-Hamburg Railway ;} renewal of sleepers and keeping open of the drain- 
(7), the Cologne-Minden Railway: (5). the Main- | age, in fact, for all euch works as could be distinetly 
Weser Railway; (9), the Eastern Kailway of |specified. Every one of these milwnys, however, is 
Prussia; (10), the Thiringian Railway ; (11), the | opposed to the system of letting the entire main- 
Wema Railway; (12). the Eanperor Ferdinand’s | tenance of the way by contract, and very expecially 
Northern Railway of Austria; (13), the Empreas|to give the contracta to servants of the railway 
Elizabeth Railway of Auatria; (14), the ‘Iheist | companies, such ne station masters or district en- 
Railway; and (140), the Berlin-Potedam-Mag- | gineers. 
deburg Hailway, state that no experience has | most decided doabt whether the way could he kept 
been gained with reference to the maintenance of |in « snfe ond satisfactory condition by payiug to the 
the permanent way by contract; all neccessary works | contractor a fixed sum for a certain distance, and 
having up to the present time been executed by | they consider that this ix expecially trac of what ia 
regularly employed workmen receiving fixed wages; | properly called permanent way. A similar opinion 
(15), the administration of the Ieasian-Ladwig |i expressed by the administration of (32) the Hrons- 
Railway, also, states thatit ia entirely estistied with wick Railway, and the administration of the (43) 
the reaults of paying fixed wages, and docs not, jrailway at Cassel, ‘The latter recommends the con- 
therefore, foel inclined to try the contract system |tract systems for some kinds of distinctly specified 
for the maintenance of the permanent way ; (16), | work, with four weeks’ guarantee, 


Some of these administrations express a/ 





the ofheers of the Magdebarg-Leipzig Railway state 
their opinion that the safety of the traffic is best 
secured by maintaining the permanent way with 
labourers at fixed wages, and a similar opinion is ex- 
pressed by the officials of the (17) Nasean Railway, 
who point out that besides insuring the presence of 
the ataft of men who may be required at any time, 
there isa great advantage in forming a useful traffic. 
‘The administrations of (18) the Altona-Kicl Kail- 
way and (10) the railway on the right-hand bank 
of the Oder pay fixed wages, but allow certain 
extra renumeration to the men for savings effected 
in the costs of maintenance of the permanent way, 
Fixed wages are alec paid to the platelayera on the 





The administrations of the (34) Bavarian State 
Railway: (35) the Berlin Stettin Kailwny; (36) the 
Lower Silesian Railway; and (47) the GWenburs 
State Railway, recommend atrongly in their reports 
the adoption of the contract system for the various 
works necessary for the maintenance of the war: 
but none of thise reports apeak favourably of the 
syatem of giving out contracts for the entire main- 
tenance of a certain length of the line. The Ba- 
varian State Railway has tried this latter system, 
and has found that the only way in which success 
can he obtained consists, not in betting a contract 
for « length of, say, about 2 German miles to one 
contractor, but in trusting the maintenance of a 


0 railway of the Palatinate, (21) the Southern |short portion of the line, say about } of a German 
ailway of Austria, and (22) the Saarbrick-Trier | mile (equal to abont 14 English miles) to the hands 
and Hhein-Nahe Railway. The administrations of |of 4 emall body of labourers, all of whom receive 
these railways, however, institute a comparison be« | equal portions of their combined earnings, with the 
tween the wages paid within a certain time for main- |¢xception of the foreman, who geta a premiuin of 


taining the different 
various districta, 
time 


taof the permanent way in |from 3 te 5 per cent. The ofliciais of the Bavarian 
they are thus able to fix the [State Railway hope in this mauner to give the 
wired for executing certain works and con- |/abourers more interest in their work, and to form 


tequently the cost of the latter. If no exceptional |also a body of skilled men, to whom perhaps at 
circumatances have to be taken into consideration |@0me later period a greater length of the line could 
the men have to perform the work within the |be safely trusted. Of course, in this case, much 
stipulated time. Such an arrangement is stated to |dupends upon the ability of the district engineer, 
have given the higheat satisfaction especially on the |Who has to examine the works execated, and has 


Southern Railway of Austria. 
Tho administration of the (33) 
Railway has made several trials in 


to certify for the payments which are made, these 


Main-Neckar |paymonts, however, being made only after the 
letting by con- | guaranteed time of six weeks has passed. 


On (38) the Hanoverian State Railway contracts 


tract certain works for the t way; 
but the resulta obtained have been Nighly unsatis- | for maintaining certain lengths of the permanent 


factory. The seagoing are tho resulta of the | way have boon given out for some time, and certain 
mi 


reporta of those 
contract the maintenance of their 
There are, however, other lines which report 

favour of the contract system, and in these re- 


ways which decline to let by | sums varying in amount hare been paid 
permanent way. |for the entire maintenance. 


mile 
Although the state 
of the line was found to become worse under thia 
system after a certain period, yet stricter regula- 


ports we find the following observations and jtiona and superintendence did much to improve it 


resulta. 


again, cially after it was made a role that the 


The administration of (24) the Slebenbiirger Rail- ealaneiare should deposit a certain sum of money 


Way foce 

way, pone ny the conditions that 
way is consolidated ; (2) that 
contracts are based upon 
eee @) aw red ——— is a man of 
lity ; mm the tar of the li 
district = _— 


and receives a certain percentage 


coutracts for the maintenance of the jas guarantee for the proper execution of the work. 
® the bed of the |The great difficulty in thia system of contracta 
© prices for the |consista in fixing the correct price for the main- 
experience formerly ob- |tenance of a certain portion of the line, whilst it 
red |it much more easy to agree about the sum to be 
t or|paid for a certain class of work only, auch as re- 
influence in an — manner, | newing sleepers, &c. Both 
the savings | been “fo segte | 
effected by the contract system. Under euch an|verian State 


af contract hare 
the administration of the Hano- 
Waya, and according to circum. 


arrangement, it is affirmed that only advantages and |stancea the one or the other is adopted for main- 


never disadvan 


given out for entirely maintaining a certain length 


are obtained. If contracts are | taining the way of this railwa: 


The report of (39) the Wortenberg Railway 


of the line, this distance is svldom fixed at more | expresses a similar opinion, and states further that 


than two German® miles, and independent tenders | the contract system which was former! 
are then asked for maintaining this distance during |the performance of certain works on 


the summer monthe and the winter months respec- 


tively. The permanent way in or near stations also | certain portions of the 
out contracts for|date of the re 
ial works, such as: (1) the / liberty to keep t 


is partly maintained by givin 


the performance of 


adopted for 
ly, has been 
extanded during two years to the maintenance of 
rmanent way, Up to the 
district engineer waa at 
é line within hi district in « proper 


keeping in a proper and safe state of the lincs of | state by labourers receiving fixed wages, but in a 
rails within the stations far a stipulated prio per | short time the contract system was to be generally 


ben 


© A German mile=0297.8 yardem6.788 miles English, 





the maintenance of the pointa and cross-| adopted. The advantages of the latter are affirmed | 97@ 
the renewal of the aleepers at points and | by this administration to be: 1. Better and more 


careful work, aud independence from the wants of 
labourers ; 2. Better wages for the men, and a saving 


Mministrations may 
manner : 


expe 


of about 30 per cont. in the amount paid formerly 
in weekly wages: and, 3. Better condition of the 
line, and lens frequent repairs on account of the 

antec time of four weeks, In order to obtain, 

ever, these advantages, all the men must have 
an equal interest in the good performance of their 
work, and thia is chiefly obtained by an uniform 
distribution of the profits, ‘The Wartemburg Rail- 
way recommends the contract system bighly,. 

A somewhat different opinion is expressed by the 
administration of (40) the South-North German 
connecting rmilway (Sul-Nord douteche WVerbin- 
dungs Babo). The maintenance of the permanent 
way of ihis line is given out by contracts, but a 
distance of about two German miles is given to one 
contractor, who lias been formerly a foreman plate- 
layer, and who even in his new position is defini- 
tively engaged by the railway company. He slone 
ia responsible for the work, and reevives the con- 
tract sum, “This sum is fixed according to the por- 
tion af the ling, the number of lines of raile, jomts, 
crossings, 6witehea, gradients, material of ballast, 
the local wages for Inbourers, and the number and 
speed of the trains. The contracts are, moreover, 
divided into two section&#—the one includes the 
keeping in a proper state of the gauge, joints of 
rails, and the renewal of wort-out sleepers, chairs, 
and rails; the otber section refers to all those works 
which are connected with maintaining the proper 
state of the rond-bed ; as, for inatance, the filling in 
of the necessary quantity of fresh ballast, the kecp- 
ing open of the drains, &c. ‘The contractor is pad 
every month, and at the beginning of the winter, 
when the whole line is carefully examined by the 
chief enginecr, the contractor, whose district is 
found to be in the heat state, receives a premium, 
After an experience of ten years the chief advantage 
of this system is fonnd in the economy with which 
the permanent way is maintained. ‘The selection of 
careful meu and the expectation of profits avd 
remuneration are the best guarantees for a eatia~ 
7 performance of the work. ‘The uninter- 
rupted! superintendence of the district engineer and 
the responsibility of the contractor will, it is con. 
sidered, always improve the state of the line, (Un 
the other hand, the disadvantages of the eyatem 
are the ditticnities in fixing a proper priee for the 
contract, and the inability of the contractor to de- 
posit & bum of money as guarantee for the careful 

rformance of his work. ‘he reportaof (4)) the 

Vestphalian Railway, and, finally, of (42) the 
William Railway coincide in their opinion with that 
expremed in the last report noticed. 

he Weatphalian Railway has for several years 
entered into contracts for maintaining the line of 
the district Rheine-Emden ; the contract ia con- 
tinually made with one man for one mile per year. 
The etate of the line is carcfully investigated at the 
beginning and at the end of the year, and only the 
lowest rate of wages is paid during the time of 
the contract, and the balance a certain time after 
the end of the year, The advantages claimed are 
the same aa formerly stated, 

The reports of twonty-cight of these railway ad- 
be classified in the following 


A. Reports which recommend eitmply the main- 
tenanee of the line by lhousess receiving 
fixed weekly wages (15-17.) 

Reporta which recommend the introduction of 
a system according to which the labourera 
receive premiuma or bonuses in pi ion 
to the savings effected in the maintenance of 
the line (14-22.) 

Reports which statethat only some well-known 
classen of work have been given out tocontracts 


23-31. 

one which recommend the maintenance 
of the permanent way by letting the various 
classes of work connected with it in single 
contracts (3%-39,) 

E. Reports which etate that the entire main- 
tenance of the permanent way is done by 
contract (40-42.) 

The conclusion drawn by the Association from 
the reports referred to above, in that the results of 
nce show that the entering into contracts 
for the maintaining of the lines is under certain 
circumstances and conditions more advantageous 
than maintaining by tnbourers receiving fixed 
weekly wages, ese circumstances and conditions 


1. Well bedded ballast or under structure. 
2. 


No « ry comstructions of the line, the maia~ 
tenazes of which might be connected with diMoulties on 
socount of th OOCUTTEEOOS. 
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3. Uniform traffic over the line, 

. Confining the contract work to the sammer months, 
Ascortaining the exact amount of work to be dowe. 
Exact stipulation of the contract eam. 

The employment of skilful and trastworthy men. 
Unifores ilistribution of the profits among the men. 

. Combined guaranters for the good perforreance offthe 
work and for the safety of the traffic. 

16, Compensation of the district engineers Cor the inerensed 
amount of work in connesion with the superindendence of 
the contract work. 

Under these cireumstances and conditions the 
contract ayatem ia considered to offer the following 
advantages : 

1. Redaction of costs for maintenance of 

& Vetter performance of the work, amd, therefore, a better 
atate of the fine with ils desirable consequences as regants 
the traffie. 

3. More rapid execution of tho necessary works 

4. Training of skilfal labourers. 

4S. Higher earnings for the men. oF 

But if the above circumstances and conditions 
exist only partly, the advantages are lees, and the 
following disadvantages may even be the con- 
aequonees of the adoption of the contract system, 


1, Increase of the coat of maintenance of the permanent 


Sesage 


manent way, 


way. 

¥ Sinceemive deterioration of the state of the line. 

5, Uecertain carnings of the men. : 

4, Dheagreement between eaperintending engincer and 
contractor. 

Contracts for the entire maintenance of certain 
longths of the line are considered to be only prefer- 
able to contracts for apecitied classes of work in the 
case of linea which require generally an uniform 
amount of repairing, and over which the amount of 
traffic ia constant. If under thoee circumstances a 
strict control is kept over the contractor, thia 
system of contract work may have the advantage of 
greater cheapness and better maintenance of the line, 

Contracts for specified classes of work offer, how- 
ever, it is considered, greater and better advantages, 
for the various works may be contracted for accord- 
ing to the epecial requirements of the case, whence 
the line can be always kept in its proper state at 
reduced expenses, which can be atipulated before- 
hand with better accuracy, whilst the workmen 
rin leas risk, aud become more satisfied with their 
work, The only disadvantage of contracting for 
the rarious classes of w necessary for the 
maintenance of the line is considered to consist in 
the increased labour of the auperintending depart- 
ment. 

Another question relating to permanent way 
maintenance which has been submittel to the 
members of the Association is, * What system of 
control for the i tion of their respective dis- 
triets on the part of the lincamen has been found 
to be the best : 

‘Thia question has been answered by the adminis- 
trations of forty railways. On most railways the 
lineemen have to walk over their district before 
or after the passage of each or a number of trains, 
aceording to trafiie arrangements, and, in order to 
control now these inspections, twenty-four 
railways have arranged different means. ; 

First. ‘The Berlin-Anhalt, Berlin-Gorlitz, Berlin- 
Hamburg, Berlin-Stettin, Branawick, Hanoverian, 
Heesinn, Magdeburg - Halberetadt, Magdeburg- 
Leipzig, Lower Silesian, Upper Silesian, and several 
other railways have adopted numbered plates, one 
of which haa to be fastened by the linesman, after 
each inspection, to a post at the end of hia district, 
whilst the remaining numbers have to be placed 
outside his cotta; 
easily be seen from the train, The use of these 
numbered plates ia carried out according to three 
different systems, namely ; (1) the man begins in 
the morning with number one, and takes the fol- 
lowing number for his next inspection; (2) the 
man takes always that number which corresponds 
with the namber of the next train; or (3) the 
numbers indicate the hour at which the last in- 
spection of the district took place. ‘The correct 
numbers have to be examined cither by the various 
foremen of permanent way, or by the chief guards 
of the passing trains, and im order to make this ex- 
amination possible during the night the posta with 
the numbered plates must occupy such a position 
that they are inade visible by the lights from the 
locomotive or carriages. 

Secomt, ‘The administration of the [reslaa- 
Selweidnitx Railway has lately eubetitated coloured 

lates for those with numbers, and six inapections 
ve to be made daily according to traffic arrange- 
ments, but always, if mogeaaey before the passage 
of passenger trains; the first and fourth inspec. 
tions have to be proved by while plates, the second 


in such a position that they enn | qj, 
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and fifth by red plates, and the third and sixth by 
blue plates, 

Third. The State Railways of Wurtemburg and 
Bavaria have used alternately one circular and one 
square plate with the corresponding number of the 
linesman, ‘The latter railway has, however, lately 
adopted the system first desenbed, 

Fourth. The State Railways of Bulen have their 
lines inspected once during the day. Each district 
is divided into a number of sub-disteicta or beata, 
which extend generally from the cottage of one 
linesrnan to that of the next. A so-called inspec. 
tion carl has to be carried from man to man, and 
every man has to sign his name and the hour of 
delivery on the canl, The time of starting ie fixed 
for the first man, and the last man of the sub- 
district haa to deliver the card to the foreman of the 
district, who returns it per train to the ebief district 
engineer for examination, ‘This system of con- 
trolling the inapection of the line haa anawered very 
well, All the systems mentioned above are actually 
in uae, although some of the railways propose some 
rather complicated improvements, 

The administrations of sixteen railways report 
that they do not control the inspection of the line 
by the linesman, on account of the entire useleesness 
atuuh a control, for, as stated by the Siebenburger 
Railway, nothing is easier for a lazy man to have 
the control plates or tickets carried about by either 
his wife or child, Only trustworthy men ought to 
be appointed as linesmen, and the district engineer 
should inspect the line as* often aa posible, and at 
unexpected times, Carelesanesa on the part of the 
watchinan should, when discovered, be punished by 
heavy fines or dismissal, whilet a premium ought to 
be given at the end of the year to those men whose 
part of the line has always been found to be in 
proper order, ‘I'he men are thus encouraged to be 
aa careful and attentive in their inspection as pos- 
sible, an end which is not ehesiaad by causing the 
men to carry numbered plates from one end of the 
diatrict to the other. 

Comparing the resulta of the various reporta, it 
must be admitted that both systems, namely, the 
control of the inspection by numbered plates or 
equivalent means, and the plan of trusting in the 
men and offering the latter premiums for attention 
to their duties, have their advantages, and it becomes 
difficult to determine which of the two eyatems ia 
the best. For controlling the inspection, the system 
of putting « plate or ticket on a post at the end of 
the district, a8 a proof at which time the last inspec- 
tion took place, may be said to have given aatis- 
factory results, 

THE DIAGRAMMAGRAPHE. 
Concluded from 35, 

Ix ovr foreace article itn Me Teeuaala's “ diagramma- 
graphs v desuribed the construction of the epperesns, and 
expl the — upon whieb tla action is founded, and 
we have pow to add seme particubara res ng the moot 
convenient course to follow in employim, instrument to 
determine the aetinn of any particalar valve gear, In doing 
this we shall have to again refer to the illustration on page 
886 of our last number but ome. 

The masver in whieh any particular link motion can be 
mounted” in the apparntus bas beon already explained, and 
we will — jaya barge me varios — have — 
alread represen’ particular valve genr, 
action of which it is desired to investi and He ry dine 





rad mere by 


At the 
tained that the rod, #, moves freely, yet without shake, in 
the guides, g, and that all other parts of the apparatus more 
without jar or undue loosences. Any tendency of the sliding 
block to stick in. the expansion Jink, or of the slide valve to 


move by jerks betwoen ite guides may be removed by the } bes’ 


a of a lithe dry soap. 
ext, the apparatus being turned wntil the radites re- 
the crank is situated on the dead point the 

with wa coloured Guid, let us say 

‘tse bo : . ae ag line ia drawn on the 

isc by moving the tracie 

Bint the plate, 1, s¢ Gurred ee FE pes angle of %*!°, and a 

setotd dinmetricn 

at right angles to the first. During theer 

mast cither have been discomni 


have been atone. 

The diametrical limes drawn on the paper ilise, the 
block is to be replaced in link and the length of the 
valve spindle adjusted »o that the valve gives equal load at 


i, border to meet Local wants 
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the commencement of each stroke. This can be done with 
the motion in full goar, or, as is sometimes preferred, with 
the block occupying « position in the link corresponding to 
the notch in which the engine for which the valve gear is 
intended, is generally rum. This adjustenent being made the 
apparatus interned until the valve ia at the muddle of ile 
siruke and the block is then again lifted out of the link and 
the plate, /, turned completely round, the tracing point being 
abowed to rost om the e. [by this means thore is drawn 
on the latter the cirele whieh we called, when explaining the 
— of the apparatus, the datum ¢irele, Inlike manner 

placing the valve in the positions whieh it occupies when 
the fromt and hind ports aru reepectively just being opened 
to steam, there can be drawn upon tho paper other circles 
distant from the datum clecle (ane within and cae withoat 
the latter) by the assoust of the outside lap of the valve. If 
the latter has inside tap or clearance, there are also to be 
drawn two other eireles distant from the datam cirele by the 
amount of such lap of clearance, the valve im these cases 
being placed in the itions which it reepectirely occupies 
when the front and hint porta are just on the potest of being 
uncovered to the eahaet. 





These preliminary lines being drawe the tracings point ia 
neat to had with ink of another colour, my blae, and 
the sliding b being replaced in the link, the apparatus ta 
to be turned so as to allow the tracing point to describe om 
apg the carve representing the motion of the valve. 

acurve, taken by the aid of a dingrammngraphe from 
8 locomotive valve motion in fall , i thown im Fig. 16 
on PFs 430, the annexed Fig. 17 representing the valve 
used. The facts concerning the distribution ef 
ceived by the diagram reproduced im Fig. 10 will bo easily 
read off after the explanation of the — of the appars- 
tus, which wo gave in our former article; but there is one 
feature in it which renders ita somewhat exceptional specimen, 
and seapectiog which, therefore, it may be advisable that we 
should say afew words here. Heferring to the diagram, it 
will be seen that besides the usual spaces marking the open- 
tng of the valve for the admission of steam ( spaces 
being distinguished by cross lines), there are two other spaces 


Meam re 


shown in the section, one end 
is moved ne supposed 


which bound the spaces representing the action of tho sj 
being ieeen ohh the tracing point ia 


peared in the Annales Indastrielies, 
nt eoane length imto a deseription of ‘ 
apparatus ia designing ralve fa; but we think thet the 
explanation which we hare already gw of the principle 
construction of the apparatus will be sufficient to show 
to all to des 
meent is une emenentl, 
can be edjusted and £ li h 
form and dimensions of its parta, for carrying ott 
tigations as the designing of valve gear req ‘ 


saves~ 


NOTES FROM THH NORTH. 
Iron Mariat-Distng the'latear pass of 
Glasgone ren ‘During jatter part o! 
daoe clk eet ness amsieal pened akenay in the prices 
of warrants, amd on Tuesday, when business was resumed, 
there wns great animation, and prices went up to 72s and 
72s, Od. cash, closing a Hitthe easier, Tho quotations for 
ond were: No | (iart- 


No. 


: isaee a 
dls. ; 
generolly abot 2th, 


#0 pirong be wance, varying from te. to de. per tom, 
waa made by hea aoa er The market opemnd quiet 
to-day, the priges cash, 
and chen afterwards strong wp to 72..Sd. cash 
moath, closing. buyers at the pent, scllors 1d. per tom more, 
Great demanda are being made from England upen the Seotch 
inakers, but a9 the latter have no hand they are 
quite unable te take orders for early delivery; and even in 
demande are being made on 
the stecks in public stores, ral thousands of tons bare 
been withdrawn from Messra, Comal = Cols — —_ 
the beginning of the present mont! ing makers’ etocke, 
together with thee in public stores, it is probable that the 
atatistios for the will show a reduction of from 180,900 to 
200,000 toms. it week's Sa Foreign, 4314 
tons ; coastwise, 5469 toma; . 9670 tons, as against 7245 
tons in tho correeponding week of last year, The total im- 
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porte from Middlesbrough wp till Saturday last were 76.118 
tons, as against 68,074 in the corres ing period of last 

ar, the morede being S844 toms, ivincrenase was mock 
arger a couple of months ago, but owing to the increased 
demand and shortness of sepply in England the quantity 
sent into Seotland is weekly drereasing, 


HMMS. Hytra.— Messrs. John Elder and Co., of the Fair- 
field Mg | Yord, purpose launching, this week, 
TEMAS. Hydea. She is am armour-elad turret-ship, 225 ft. 
feng, 451% broad, Life. depth of hold, and 2107 barthen 
O.UM. At her load-leaft she will drew D5 ft. fie. This 
ship is one of four armour-clad turret-rame which wero 
ania by the Government during the late Fraseo-Prussion 
war, avd is intended for coast defenee, having # shallow 
tiraft of water, with a frec-board of only Jft. Gin. The 
piles are ed by Sim. armour above, and 6 in, armour 
below the water-line, fitted upon teak rarying from I) im, to 
f2in. thiek; thie belt ie 7 ft. wide, aud both armour and 
becking teper towards the extremitios, The turrets ere two 
im number, constructed of two thicknesres—of 4 in. plates, 
and protected by armour plates 10 in. and Din. thick—fitted 
on becking Qin. and Win, thick. Each turret carries 
18. tom guns, firing projectiles weighing 400 [b,, and contain- 
ing U2 1b. of powder cach dixebarge, Three tarrets cam be 
turned not only by steams engines, but aleo by hand, in the 
event of the former breaking down or being damaged. The 
Hydra will be propelled by twin serews, worked ty opgines 
of Measra. Elder's compound pene of 250 nominal horse 
power. ae divided into up js of GO water-tight cella, 
aed having the two bottoms as used in ILM. navy, every 
precaution has been taken to render her buoyant in ense of 
secident, and otherwise adapted for the defemce of our conste 
and eenports, 

Ivatitution of Exgincers and Shipbwilders.—At a — 
of the Institution of Engineers and Shipbuilders in Seotland, 
held Jast week, the Rev. Mr, Kilnor, of Cheater, exhibited 
aed @xplained models of his laventiona of bis grab-link, as 
applied to the lowering of lifeboats fream ships, and as a welf- 
acting stopper for chain cables, so thet the cable can be 
veered out a by link; also, bis method of propelling vessels 
inealms. The members expressed themselves bighly pleased 
with the ingenious and effective comtriranees exhibit 


Association of Evgiveers in Glasgow.—The usual inter 
mediate meeting of this association was held Inst week, the 
President, Mr. Jokn Sutherined, in the chair, 7 
number of new members had been admitted, a discussion 


took on “ Electro-Deposition,” more jcularly re- 
lating to the coating by thet means of iron tubes with copper 
for locomotive and marine boilers. The subject was discussed, 


and the members expressed their views with regard to it in a 
manner which elicited much interesting and useful imformn- 
tion. 

Fairfield Association.—The wewal fortnightly meeting of 
thie association was held on Thureday ovum, € a ie t, 
Mr, Anderton, in the chair, Am animated aod longthened 
discamion om “ Serew her aes took place, the rerrite and 
demerits of the principal varieties being freely enterrd into, 
A rote of thanks to Mr. Anderson closed the proceedings. 


Railway Sleeping Accommodation.—There has Intely been 
exhibited at the Calton bg sag wie : ane | - of 
sleeping carriage, w! invent . James 
oeimon. It is remarkably well ada tng wight travel- 
ling. Externally, the cnrriege is exactly the same as those 
in ordinary wee ; its length is 49 ft, or about 2 ft. longer than 
the common carriage, Internally, the compartments while 
im eee during the day do not difer in any reepect from others, 
but when night comes on the arm-reete in the Srat-class com- 
partments are raised, and thus two beds are provided, while 
above what seems the partition of the carriage is lowered on 
cach side, amd other two passengers aro accommodated for 
the night. These upper berths, which are provided with 
illows, resemble somewhat the “bunks” im use at sea. 
Tey pported om brass reste fitted into the sides of the 
coan! ent, and aro further secured by chin etra 
img frean the roof, by way of giving @ feeling of mdei- 
tiowal security tosleepers. The carriage in question bas been 
in use during tho past month between London apd Casn- 
bridge, and is now in Glasgow for the imspection of local 
gratlemen. 


Dundee Weter Commiseion—It is said that "in the multi. 
tudé of counsels there is wisdom " but there is another wise 
oft evw which says that “too many cooks speil the broth,” 
and of tho latter there iv a modern instance in the pro- 
eatin of the Dundeo Water Commissioners yester- 
day. First, Mr. J. P. Bateman sarveyed the ground and the 

| source of the additional water supply; then the 
issioners could mot agree upon the route selected; Mr, 
Bateman wes dismiserd, and Mesers. Leslie and Stewart were 
engaged to devise a echeme; and at their meeting yesterday 
the Commissioners reselved to appoint a fourth engineer for 
the purpose of passing judgment and reporting all the 
plans. They did met name an engineer who would be likely 
to do such a thing, but ¥ resolved to bring in 
8,000,000 gallons nt the first rather than 5,000,000, a pug. 
greeted by the special committee, 


Tiatsvax, Nova Soortsa—tlt may, perhaps, excite come 
ise when it is stated that the assessed value of property 
in Wal Nova has been officially returned as 


: j pereonal 
estate, 6,546,906 dols. ; total, 17,278,506 dols. 


de- 





Tur Amrnican Leow TRabe.—It is announced that ten new 
furnaces will be built um the line of the Schuylkill Naviga- 


tion during the ensuing season, “under the auspices of the | Behrens 
Routhern 


Ivanka Lron aed Railroad Company aided by 
the Heading Kailroal Company.” This is im of 
true; the measure indiested will add indireetly to the value 
of Schuylkill coal properties. 


NOTES FROM SOUTIL YORKSHIRE. 
Suzrrizte, Wedoradlay. 

Bradford Sesoge Works-—The varioes measures in con- 
nexion with the new sewage works at Bradford are being 
ushed om as rapidly ped gre in that portion of the valley 
tween Frisinghall and Bolten Bridge. The course of the 
beck, of small stream, is to be straightened, and timber is 
teing cut down along the inteeded route of the sewage 

erations. The main drain has ta to withan a 
short distance of Frisinghall, and a proper cutlet has been 
made for its communication with the new works. In case of 
an unusual tush of water down the present main drain, it 
will be rua off by means of a larger outlet into the beck. The 
coures of the sewage works ie ina direet line from Frising~ 
hall to Bottom Bridge. Plenty of clay ie found in the valley, 
and it a Delog extensively utilised fer bricks all along the 
route. In excavating for the sewer, the men have come 
across an old road which has a paved causoway, and very 
fairly constructed roadway for vehicles. Mr. A. Neill, af 
Bradford, has the contract in hand. 


Dradfert Conal.— The company owning the canal between 
Leeds and Bradford are having its bed. thoroughly cleaned 
out and repaired, wherever requisite, previous to the re- 
opening ef the navigation between Shipley and Bradford, 
which i¢ at present exeperded. 


Sheffield Water Works Company's Reservolrs,—The now 
Dare Flask reservoir eeobacknvent and the work generally 
in comnesion therewith is bein ep pashed on. When 
finished the Dam Finsk pervert will be of great sereion to 
the company and will very materially augment theis eto: 
enpacity. [tis understood that the Strines reservoir of 
anme company is in a complete state, or nearly so, and is 
filling with water, 


Price of Coal and Colliers’ Wages in YorksAiremAt a 
meeting of Weert Yorkshire coal owners beld at the Queen's 
Hotel, Leeds, on Wednesday if was reeolred to mise the 
prices of all Kinde ef coal fe. per ton. Om Fridley Inet a 
eareting of South Yorkshire colliery proprietors wae held at 
the King's Head Hotel, Darssley, to consider the application 
of the usen in the district for an edditioral 5 percent. Mr. 
Stewart, of Land Hill, occupied the chair and there were 

resent Mr. Pope, of Denaby Main; Mr, Dymond, the uke: 
fr, Euotries, of Darfield Main; Mr, Blythe, of Wombwell 
Main; Mr. Beecher, Land Hill; aod moet of the leadin 
eoa) owners in the district. Mesers, John Normanaell a 
P. Casey attended om bebalfof the men. After a friendly 
discussion, it wre — to concede the 5 per cent. on and 
after tho firet pay ny in January, This concession will 
benefit comme 14,000 ecient. 


Proposed Purchase of the Shefficld Water Works Company, 
—It is stated that the Bill of the Sheffield Ci ition fo 
compel the Water Works Company of that town to sell their 
undertaking, is mot to be proceeded with, the usual notices 
im November having bren given asa precautionary step in 
care the company went to Parliament. 


Preeention of Fravdeleat Trade Marks.— At the Catlers' 
Tlall, Sheffield, om Friday Inet, an important meeting wes 
held relative to the bene of forviga goods bearing English 
trade marks being imported into this country, Toe som- 
mittee fey both the Chassber ef Commerce and the 
Cutlers’ Company, conferred with Mr. Mundella, M.P., and 
it wes stated that a case of German catlery had been rocently 
seized by the customs officials in London om their Snding 
that the were fraodulently marked, Dir, Thomas 
Turner (the master cutler) presided, and after a lengthy dis- 
cussion it was resolved to sopent a deputation to wait upon 
the Prevident of tho Board of Trade to urge the propricty of 
introdecing am amendment bate the Customa Cotsolidation 
Act, to remedy the defects in tho existing Act aa to the 
wizure of improperly marked. Mr. Mumdella under- 
took to arrange with Mr, Chichester Fortesewe for the 
interview. and also te consult the Solicitor-Genernl of Customs 
on the subject. 

FR a x, ion a a 

ty of Mr, agreed to be purcha: e 
Leeds Con ration for the improvements in counesion’ with 
the now bridge, waa concluded ov bay ond evening last, 20 
far an the bearings are concerned. Mr. Ric’ Gouthwaite 
of Lumby, was appolated sole arbitrater. The property com- 
iste of some shops anil atthe back, Mr. Shaw 
for the claimant said the corporation had agrecd that the 
Fmt ne ehould include the valae of the property, Mr. 





Emeley’s interest in the bed of the river Aire amd compensa- 
tion for contractors trespass in erecting the new bridge, 
Two witnesses for Mr. Emaloy estiennted the valee of the 
property at about 10,000, but witmesses on the other side 
aon na valae at about 6500/, The arbitrator reserved bis 
decision and will shortly give it. 


Sanitary Work in Leede—From the report of the Leeds 
Streets, Ac. Committee, just immed, it appears that durin 
the past year 449 ayphon traps hare beun comstructed, am 
278 open water guile LOL stroete had been paved and 

eoeasuring & miles 7 furtengs and 111 yards, Total 
cost of sewerage works (including both mains and branches) 
234, The total cost of paving and fingging and sewers 
during the year is 25,5542, 10,G4). has loon ex on 
experimental sewage worke at Knostrop for dealing with 


2,000,000 gallons per day, whick, if surcessful, will form part 
of anent wor Tho whole of the work has been carried 
om by Mr. Alfred Powler, C.E. 


Bradford Chawher of Commerce.—A 
the Bradford Chamber of Commerce was twlerday for 
the purpose ef considering what subjects should be considered 
at the aspual merting of the associate! chambers. MerJdacub 
i Council decided to memoriabise the 
Scervtary for Indian om the question of a better representation 
of com sal intercets im the Indinn Council. Chamber 
also decided, after a eomewhat lengthy 
Thietw's speech, to memorialiee the Foreign Office, calling 


rae meeting of 


disousion of M. | the 
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attention to that part of M, Thiers’s m which referred 
to underraluation, stating that it was the interest of the 
British merehant that all should be treated alike, anet that 
the Chamber offured their co-operation to reader the Govern 
meat able to enforce the payeornt of the dutics. 


FOREIGN AND COLONIAL NOTES. 


Baltimore and Ohio Railroad.—Tho directors of this 
undertaking propose to extend the lino to Chicago. The 
engineer in change has made a reportof bis surveys of the 
ag ey route, which rans westward from Tiffin in Ohio 
ke Station on the Michigan Central Kailroad near 
the southern extremity of Lake Michigan. The entire dis- 
tance from Tiltin to Lake Station is 2121 miles, and the cost 
ot soustriation is cotimated at 3,067,075 dels, or 18,114 dols. 
per mile. 


Canadian Paejfie Railway—Intelligence has been re- 
ceived from several of the Canadian Railway eurres- 
ing ies who are to bw out all winter. They hare been 
amply provided for by the supply officer, and will push om 
the work before them with the utmost despatch. 


Canadian Steam Narigation—It is understood that the 
Qaebeo and Gulf Port mip Company have made ar- 
rangements to pat two additional steamers on the route be- 
tween Montreal nmd the maritime provinces next summer. 
Te i the intention of the company to ones & steamer 
regularly between Mogtreal and St. John’s, Newfoundland, 
calling at Sydeecy asd other porta in Cape A com. 
peste dha, feen made in this direction —_ past 
—, the screw steamer Alhambra having made t! trips 
to St. ‘a. 


The French [row Trade.—The chief difieulty experienced 
wv the French iron trade just at present continues to be the 
sluggish delivery on the railways of raw materials, such as 
coal and pig. | The Fourchambault Forges, and Foundry 
Company teen compelled to temporarily saespend ite 
operations from this cause. The publication of the Bulletin 
du Comité des Forges de France been resumed; the last 
ee number which hed appeared was issued in August 

», 1870, 

Coal at Boston,—The receipts of anthracite coal at Boston, 
U.3,, to December 2 this year amounted to 47,652 tons; of 
— “ ie taeed ae of foreign,  Thiggeoe ao 

GJ img 0 cortespedy petted 
1570 were: anthracite, 651,201 toms; Cumberland, 168,773 
tons; and foreign, 95,418 tons. ‘The receipts of anthracite 
thus showed a deerense this year of 3640 tons, while those of 
Cumberland increased 24,64) tone, The receipte of foreign 
gual wil be aren to have decreased this year to the extent of 
i toms. 


Megontic and Tuternatignal Railway,—A meeting of the 
directors of this tine has been held in Montreal, and a con- 
tract has oom we into mat coterie of mons ood 
x , for the construction of that ion o 
res pees Lenooxville and Bury, Aly hb stated, that 
s considerable amount of preliminary pe has been done. 

4 German Experimental Squadron.—The Sitting out of a 
German experimental aqoeieve for the Atlantic is advancing 
rapidly, The ersise will bast, according to report, for three 
year, The command ls expeeled to be conferred on Vioe- 
Admiral Jackmann. 

Union Pacife Heilroad.—The net earnings of the Union 
Pacific Railroad Company bave been making good Tee 
of late. They amounted im the first ten months of 1871, to 
UMS 449 dels, agaimst 2,242,963 dols. in the corresponding 
period of 1870, 

The Nine Hoes’ Movement.—The New York Ceatral 
Railroad Company has reduced the working hours of its 
employés to nine hours per day, The wages of the work 


prople to whom this parent boon bas boen conceded, have, 
owerer, been redaned | proportion. 
Canadion Cities, — The population of the principal 


year, os Mowe — 
Montreal, 107,225; Quebec, 50,609 ; ig ie ; Halifax, 
9,000; St. John, New Brunswick, 20,308 ; ibtom, 26,716 ; 
Ottawa, 21,645; London, 16,626, and Kingston, 15,525. In 


1561, the correspomding figures stcod thus :—Montreal, 
20,525 ; Quebec, O1,10%; Toromta, 44,581; St, John, 27,417; 
Halifax, 25,025; Hamilton, 19096; Ottawa, 14,600; 
Kingston, 14,745, and Leedon, L1,o55. 

Belgien Raile—Delgian metal and mechanical 
firms are continually clackling over vieteries which 
they are achieving in Germany. Thus the of Wendel 


has, obtained a contract for 2000 tons of raila, for a line 
from the East German to Bromberg. Part of theee rails 
are to be delivered in er: eal part 
The Turkey in Europe Railway Cot 
9200 tons of rails from MM. diaux and Co., of Thy- 
e-Chiteau. Altogether, the demand for Belgian rails 
appears to be increasing. S 

Railroad Progress in the United States —In 1800, the 

ypalation of the United States was 11,434,468, and the 
Pegth of railroad in existence wap 31,769 miles, giving 
about one mile of line to every 1,000 imhabdtants. In 1470, 
the population of the prea je was 18,508,180, and at 
the close of the year, the length of railroed in existence was 
641,835 miles, giving one mile of line to every 700 inhabi- 
tants. 


Gerwan Rolling Stock.—Germany is saffering almost ae 
much as France and Belgium from the want of rolling 
stock, In Austria, also, there are complaints aa to the 
difficulties experienced in obtaining adequate supplies of 
—_ —_ ey eye capitalists hem tok dey 

F wo se ‘its from applying ¢ 

comstruction of Tolling tock on ry fae larger scale than 
that on which it is at present produced. 
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RECENT PATENTS. 

Tux following specifications of completed patents are all 
dated within the year 1871 ; and that yeer shoald be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(Ne. 154, 10d.) James Edwards Wilson, of Spring 
gardens, patents fitting traction engines with what he is 
pleased to term “eirenlar travelling rails,” these being 
enormous hoops which bear upon the read, and within which 
are rails on which the driving wheels of the engine ren 
Teaides the driving wheels other wheels aleo bear againet 
the interior of each hoop, the engine belmg carried by the 
latter alone, and there being no third wheel resting om tle 
road to prevent pitching. A very slight practical experi 
ence with an engine constracted om these plans would, we 
think, be sufficient for most people. 

(Ne 165, 28) Robert Turnbull, of 4, Knapp-read 
Bromley-by-Bow, patents modes of constructing pomtooms 
for raising vessels. Wo cannot describe these plans briefly 
bot they appear worthy of attention 

(Ne. 160, 44) dames Cartmell Ridley, 
terrace, Jesenond-road, Newcastle-on-Tyne, 
to molten iron in the paddling or converting 
at an exceedingly high beat, a certain regulated proportion 
of lead or oxide or anlt of lend. The object bs stated te tx 
to improve the character of the bron obtained ; bat it is n 
clear how this improvement is to be prodaced 

(Ne. 164, ts. 24.) Alexander Kirk Rider, of New Yo 
patents arrangements of air and gas engines, which weeould 
not describe briefly, We may perhaps illustrate ome of the 
engines in a future number 

(Ne 165, 6d.) Nathaniel Clayton aod Joseph Stouttle 
worth, of Linceln, patent making threshing and winnow! 
machines with frames trussed in the manner described by 
we in our account of the Woelvorbampten Show in Jul 
last (vide page 42 of the present voleme The annex 
eketeh shows the arrangement whieh enables a very ste 











of Albert 
patents adding 
furnace, and 

















| 
and stiff frame to be obtained combined with a redection « {| 
weight, 
(No. 166, 84.) Charles } 
regulating the distribution of 
throttle-valve mounted om centres withia the pipe throu 
whieh tho can passes, and actusted by a rod attached to 
bell similar to that of an ordinary cas covermor, this bel 
rising and falling in its tank according to they are Of ran 


Hunt, of Nine Elens 
yas by means of an 


patents 


ordinary 





" 

















in the pipe on the Inlet alde of the valve. The annexed sketch 
will explain the arrangement, which is very simple 
(No. 178, 64.) William Cochran 1 Elswick Collicry 
weastle-on-Tyne, patents, as the agent of Theo; 
Gatbal, of Moms, Belgium, an arrangement of asnemor 
for measuring the velocity of currents of air in x 
his instrument consists of n vessel containing a liquid, and 



























mounted om a centre, eo that it cam be caused to revolve by 





~ 
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PICHAULT'S 


Diver 


the action of the current of ; 


fixed to its cireamference. As the vessel revolves, the cen 
trifuaad force causes the liquid which it ¢ 
the aiies, amd to be veeed in the centre, and the amount 
of this depression, which indiostes the epeed at which the 
exsured by a sults 






ait to be measared, upon vanes 





stnime to rise at 





, 





vessel is revolviag, 

on gauge. 

175, Is, 10d.) Ferdinand Tommasi, of 106, Fleet- 

street, patents working hydraulic presses by alternately ex 
ding by heat, amd contracting by cold, the liquid con- 

tained in M 

merely a complicated contrivamee for attaining an end 

which can be arrived at in a more satisfactory manner by 

ple known means 

» TBR, Ail 





® arrangeaent 








thee Tomnmasi's apparatua appeara to be 











) Joseph Blackmore, of Manchester, patents 




































water claterns for walling houses, of glazed earthen 
ware, Lf seach cisterns oan be produced of the requisite size 
at anything like 4 moderate price, they wil be admirnbly 
suited for thelr purpose 

(Ne 4.) Charles Ferdinand de Kierskowski, of 
Creat Croc treet, patents the arrangement of railway 
beffing ar ur, iuetrated by us om page 14 of oer 
last volume. 

(No 24, 28. 4) Vanghan Pendred, of Crobill Honea, 
Milton-road, Dulwich, patesta « great v y of forms of 
elastic wheels for traction engines, which it would be im- 

U t to de riefly 

(No. 201, 16d.) Robert Porter and Thomas Lane, of 
17%, F \irch-street, patent apparatus for making iemi- 

th ua f il ow « liqeid bydro-carbons, the 

tent al neleding arrangements of vertikal retorts tu be 

sod in manufacturing gas from coal 

207, 104) Willlam Windle Pilkington, of St. 

Helens, patents arrangements for facilitating: glass blow! 
The objects of this apparatis are to aupport la 
lower's tube and the glass attached to it; to enable the 
blower to impar mevee singiaye motion with com 
1 ac; to leapart rotary tlom to th clase and 
tut ¥ mechanical ment srt to effect, wi lealredt, the 
bi hy mechanically compressed al 

(N 918, 1 rimat f Oakley 
tre Larml for steering ai 

leadit wheel on 
that tl hall 
tm would only be of aso in ¢ where th 
sie f the cnr are mownted om thelr 
apable of lying ti udently The 


rimion, 


“DIAGRAMMAGRAPHE."” 


are Page 428.) 


patent includes some complicated arrangements of brake 
gear, which we peed net attempt to describe here 

(No, 225, 104.) Henry Bessemer, of Quees-streot-place, 
Casnon-ttreet, patents the apparatas for discharging marine 
artillery, wh we Ulusteated and described om page 205 of 
the present volume, 


















A Gauar Baines ron Tvnery.—A Belgian firm, MM. 
Finet, Charles, and Co., has obtained an order from the 
Turkey in Europe Railway Company for the construction of 
a great bridge over the Maritya. Tho bridge will be 1533 ft. 
im length. 








Tan Usrren Statm Mixt.—Tho director of the United 
jtates mint bes tesued his report for the year ending June 30, 





1 it appew sat the ecinage effected during tho twelve 
months waa as follows i ld ein, susber of pioces, 
1,120,016, of the value of 21,302,473 dols.; gold bara, 





15,101,080 dels. ; silver coin, 
of 1,055,005 dols, ; silwer bars, 5. 
and bronze pieces, 1 of the ralun of 283,760 dole. ; 
total ock 16,455,456; total value of 
coinage 40,1 The director expresses an option 
o discoveries constantly being made 


pieces, 3,664,792, of the value 
44,180 dols,; nickel, on 












number of 





pieces & 
40d dole 


that im consequence of 















of der of the preciows metals in the Western states and 
territories it is probable that before another decade the 
anowal prodaction of gold and silver in the United States 


abled. 


productive capacity of the 


He considers, however, that the 
mint and its beanches is amply 


will be more than d 


waflicient for the present 
Tux Pour ov Betypret.—The large steamers of the Poen- 
insular end Oriental m Nevigation Company bave now 





their berths close alongside one of tha quays of the inner 
E list, where they can conveniently land manila, 


harbour of Bris 
d what little cargo they may have. The follow- 
























poveen gene 
bay works udertaken by the Italian Government is 
te and were completed last year-—Two quays in the 
ner harbour 466 motree and 490 metres in length respec 

: a boundary wall in the Canal d'Tnagr: or chaneel 

noecting the outer with the inner harbour) ; a breakwater 
a0 « hong, closing the Boora do Pagtie ween the 
island St. Andrea and the mainland 1 a mole 250 
metres long projecting tothe east from Forte de Mare. Tho 
result of these works has teen aseple quay accommodation, 
the Canal d'Ingtees (or connecting channel) secured againat 
land ships, the anehorage in the outer harbowr protected, 
and the ltteral current effectually preewnted frem bringing 


im depowile 


/ 466 
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NARROW GAUGE ROLLING STOCK. 
We republish below the editorial article from the Chicago 
Railrood Gazette, in which our contemporary comments 


upon the letter addressed to it by Mr. Schuyler, and which |), 


we published last woek. Our own remarks on the subject 
will be found om another page of the present number, ; 
We fear that many of our readers are very tired 


of this subj 
" , publi this number, soem to justify us 

Mr. Schuyler, pul [x oy - jeatity 

of his arguments and the facts ved 


The difficalty in the disoussion of this subject, whieh is the 
cause of endless mieagprebenaes and misundertandings, 
arises from the fact that in the compariecns of cost, &c,, 
which are made, the coaditions are not the same in both oases. 

poeiate ve Ride miiee alert gas 
road, with facilities inferior to theme of a wide: ee oe 


nee 
: ssoatinal the diorenden ot 

latter, then mA: i ; uso once, 

we we and all w ogres with we will coneede that much, 
if it is the question at ismae, That to whieh wo are an’ 
have heen g oureelres is, the difference in the cost 
of building, equipping and roads of say, 5 ft. and 
40. #4 in. h exactly the same facilitios—or as 
nearly as the difference of gauge permit—for the 
aame business os the same course, whatever ad- 


ft are inherent of are pos imtanee 
Rotweea the rails each may claim. For example, it is masi- 


the 
we will ws that a yelled is nee ay 
asmall traffic capital. 0 preweert 
ene jquedion would at once arise, whether it would be 
dest to adopt a wide of a narrow gauge. in- 
terested in such w t 


by actual ex 
ted. 


were for a long timo esed on the main line of the Baltimore | |. i4, 


and Obio, and other railroada, amd wore successfully operated. 
OF course any cther radius, say 300 or 600 ft., could be stipu- 
lated, at the diseretion of the parties iaterested. 

sought information om roads which have used four-w' 
cara for genoral traffic, they will have learned that their use 
nth anter i ares on one ee been or is 


being , and i 
bat that the ears abould all have double trucks, of the ordi- 
morican plan, The seate for passengers to be 18 in. 


mary A 








ili- | 26 1b, of freight, practically their carrying capacity is leasened 


lations being made with the 
Seeavonn of es caroutelde of the studding, instead of in- 
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and a 6 ft. 3 in. high, which gives 1326-cable feet of available 

Tt therefore carries 15 Ib. to each cubie foot. The 
gauge car has 690 cubic feet, and not 799 as Mr. & 
bas orroncously stated,* and if it was rated at 


E 


: 
eitEes 





ft 
a 
5 
e 
i 
E 
b 
if 





Fis. 3, 
26,100 1b. The first, however, bes four-wheeled trucks with 


half the frelabt shipped in box cars, not more than 15 Ib 
ean be loaded per cubie foot, and that, therefore, if the size 
of ears is reduced so as to give only a cubée ftot of space to 


24 in, wheels, while these of the 
SO in. wheels; therefore, 


at the same time. 

It is aleo obviously unfair to com 
which gives a cuble foot of space to 15 1b. — 
which gives only the same space to 26th, If t 
vania car were reduced in sizo it would weigh 
the Denver and Rio Grande car were made larger it would 


proportion of dead to paying weight of the Denver 
and Rio Grande car, if ite cnndhy wane calculated for the 
same bulk of freight as the Peansylrania car, would be 1 to 
1,16, instead of J to 2. Comsidering that the cars om the 
Ei ft. weigh 14,500]b., and 


re the weight of a car 
with one | Their weight would amount to at lenst 
the weight of car which should be used for the 
would be 25,100 Ib., or S85 1b, per fr It m 
le guage car 
20 in. in diameter, and weigh 490lb., while those under 
t of the large wheels are 

weight 
oar. 

over 
at the 
te 


by narrowing the gauge, is very conel; 
If the advocates of ae nonew 


vis. that the dead weight of small cars is much lees on No 29—of which were kind enough to give me the wright 
parrow gauge than om the broad, then wo must ask what | in your letter of 12th—is or was thea emp! ? 

there would be in transferring the Denver and Rio Yours ‘ally, 
Grande car = the wide gauge trucks, — in Py L Eprron Kartaoap Gazerrs. 

; = Done, whether its weight ‘wou! im 0 it, 
sage ths pt; amin hw sy, he | | Dae Cag aly a al cry 

t fi) 
fh the width of car body to that of the truck, {ng ove Yours truly, &e 

as chown by the engraving, ls not, we think, the best which Gronne W, BARKEE 
could be devi t would be very much nv ery b; Master of Transportation. 
widenin, the 1 nevertheless, if it be desirable that the 


4M Hg in. trucks If they were made Bf. wide and 16. | plan, will give as much comfort as, and would be preferred to 
long, there would be the same @oor area while the longitu | those of the Deaver and Rio Grande ear by yall tra~ 
dinal foor timbers would be shorter, and could therefore be | tellers. It ly trae thay have some of grown from 
lighter, aad the sides or walla of the wide ear would be only long use, their finish is not eo ornamental as is all 
ft. long, instead of S6ft, for the marrow oi The the work done by the Jackson and § —— 
recia would aleo be shorter, and could be lighter, and hare | ornament adds little, if at all, to the eo of the tra- 
the same strength. The transom timbers and rafters should, | rollers, ortho weigat of the cars, . P 
of course, be made heavier, but it must be remembered that | Some of the other cars an this road (give even loss weight 
while they are lengthened only 2 ft., the longitudinal timbers | than the one we first referred to. Car No. 42, for exemple 
are shortened 6f., and that when the car is shortened, only | Weighs 27,400 Ib. and would seat four more than 
one of the two 3 by 9 in. “ corbels” would be required. ar extra 


No. 20, and therefore, with the deduction for the 
wheels and attachments, will weigh only 3@1 Ib. per per 


songer- 
It nas also been sald that nowhere else would we have 


A long and narrow ear body is aot an economical form of 
constraction, because more weight is required to strengthen 
the longitudinal timbers than is on in the transverse 


pleces, and also because » greater length of eile cr wall is re- 2 One | 

quired to enclose a given area of that form than if it approai- | our t means light in weight, we might say that 

mates to a square. beenuse we knew that the care on that are ia 
as the width of Sf. geuge cars is confined | exactly the reason we went there to got their wright; but if 

withis sarrower limits than those for 4f- #} in. ronda, to that | he means that the cara have not nt strength, then we 

extent is the former & disadvantage. If, therefore, | have oaly to refer to the fact that twenty or more of them 

box cars with the same cubs as the | hare been in use for balf a dozen years on 5 road doing the 


in, road, | heatiest passen, 
St the statement that “ light equipment 
has bees tried re ly in thi 
sound somewhat curiously. P 
In 8 comparison of the weights of cars it is entirely fair for 
the advoentes of wither aystem to take the ligh oan 
find for the gauge they advocate, and compare them with the 
cars ol sane on 

f the kind on the other gauge. When, 
SN 
with longitudinal seats with oars having transverse a 
say the two care are not of the same 
argues vee of Hae kind for 

for the elewated railroad in New 


fase they on 


“With refarence tothe weight ef pasen it 

i lerence to weight of ears, it may be 
ugust 19 we gave the weight 

Rio Grande a es iowohty, with 

, 


peed val ny ay oY 
_© This arose from his caleulat reduced b the rails nearer , ba trae, 

ought corielaly tion thatthe deal wig of the cars 08 
a 6 ft. gauge would be more than on ome of 4 ft, Sf im 
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Fro..&, Tomorro, Gurr, axp Bouce Cam, 


Fre. 6. New Jnasex Can 


“The teudke of which you speak carried the load u 
tisteen wheels, The two trade wel ued 11,000 tb, poe 
(22.0%), and they both carried a of 00,0001b, and 1 

ro knows them loaded wp to #0,0001b." 

— the writér's name because be has net authoriad 


better idea may be formed of the 
rune. we give herewith, sec 

ft. Gin., 44%. 84 in,, and 6 i, 

mame cen 5 Oath Oy, 


They 
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auge that i ing around curves 
materially less on a track of whieh the refie ate 5 1 ayent 
than om one in whieh they are 4{. Shin. apart. Nowe of 
them, however, to our knowledgy, Lave yet stated how much 
lees the resiatance ie on the ene road than om the other. It 
may be #0 little as net to be worth consideration. Will some 
of them enlighten ua, boeause we very frankly ndmit that 
we do not know, but, at the snme time, can ste no Teasom 
why the guage should have any e@ret upon the flange 
friction, to which our correspondent calla attention, and 
which, we believe, would practically be the same on any 
guage, OF OF a single rail. 

With reference to our estimates of cost, although our corre- 
spomdent apes @ general want of confidence in ther, 
yet he gives but one reasen Cor the want of faith in him. We 
refer to the item of masonry, Now it may bo as well for us 
to admit that we were not as explicit in thot matter as we 
shoald have been. If the bridges are built wide enough to 
permit the rusning of crdimary cars over them, the cost of 
the magomry will be increased over that required for a narrow 
gouge. If, however, the cars to be run over them are of the 
mame width aa those on the narrow there would be no 
difference in cost. Culverts must, of course, be longer for a 
wide-gauge track than for a narrow one, tay of 
may net be incladod in that of grading. 

ti he cnet of engine-honres, Liga aig po will be 10° tor 
for tho one road than Ive the other, if the one is Wuils to do 
exactly what the other will do. If, however, you build a light 
road in such a way as to be able to rum heary enrs on it, 
the cost will certainly be more, but then the ovenparisan is no 
Jonger ane of the cost of two roads to do the same work or to 
fal&l the same conditions. It nvust be remembered, however, 
that the light wide-gauge cars usdor any tomdition of things 
rom be rum on a heavy road, if desirnble, whirh cannot 
be dono with narrow-gauge cam; and aleo that, by a little 
uxtra expenditure, the wide-gauge read can be adapter for 
ordinary cars, bat that no expenditures of money would do 
this with a nartow gauge. 

Merk of My, Schuyler's reasoning sroms to be intended to 
establish tho fect that when wide-gauge roads are built the 
tendency to run heavy rolling pr 4 on them is #0 etromg that 
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LIERNUR'S PNEUMATIC SEWERAGE ‘ 
STEM, 


lodged that some parties 
blocks of houses tae the 
tional works to be provided by the council, 
councit agreed—parement of the atrocts, illumination 


ant Lierner's system of sewernge- 


lL eball bo be 
desire it further 
thom an opport 


For information in re 
beg to refer to Mears. 
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civil en- 


pinoeras 8, Kirerpe Hand, Prankfort-cn-the-Maime, who aro 
t 


patenters of the e 


‘ymom. 
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Telien, Doromber 17, 1871. 


pasy in 
T0277. 
inerotso of 24,0781, 


in November, 1870, showing the yery. 


munober of » 


the cans] in Novembor was €5, as compared: w a 


November, 1870, 


“Me. L. 1. Moonsox.—We understand | 
Denmark has lotely conferred upon Mr. 


M. Inet. CE, surveyorsgeneral of Hong 

tho “ Danebrog,” for valuable nid in the 

interests in the East, in connexion ¥i 

Great Northern, China, and 


between Hong and Shanghai. a7 Mooracm is’ én 


eons of tho late Captain 
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the la 
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Mie Mncracen, BM, Bet, 
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